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ABSTRACT

Nowadays, the amount of news has increased every day. They also grow rapidly. This sit-
uation makes it difficult for the editor to categorize manually and this manual categorization
makes the categories incorrect for the news. They also wasted the time choosing the category for
the news which were published.

For that problem, we proposed news categories classification using machine learning with
semi-supervised learning with pseudo labeling method. We also proposed an ensemble learning
algorithm called Adaboost that can boost the data from misclassified. Hopefully, this algorithm
and method will solve the problem effectively.

For the result of this research, Semi-supervised learning also can improve performance.
By the data from supervised learning, we can see the precision, recall, and F1-Score with the same
ratio in semi-supervised learning and the performance improved well. If the data varied with the
same learning ( supervised or semi-supervised learning ) the performance of learning also in-
creased. Although there is the result that is not increased, it is just 1-5% only a small difference
between them.

Keywords: Text categorization, machine learning, Natural language processing

Vi



TABLE OF CONTENTS

HALAMAN PENGESAHAN

N PENGESAHAN ... ettt e e s st e e e e s bb e e e e sbbneeeane ii
DECLARATION OF AUTHORSHIP.....cctiiiii ettt iii
HALAMAN PERNYATAAN PUBLIKASI KARYA ILMIAH ..o iv
ACKNOWLEDGMENT ...tttk e et e e et a e e antee e e e sabaeeesnneees Y
TABLE OF CONGENTFS...........ooq.. . TE Lol B e B M e vii
LIST OF FIGURE ......... 0 o o e oo soi e e eneenens b M cnenrensenneneeseanennensans iX
LIST OF TABLE A4........f.......... /e e = e e B B e ncneene s Xi
CHAPTERFL INTROPUCT ION// / SESuumy S ! ... %, e, 12
1.1% Backgroung'................. [} B, =~ N 1L ................ %o 12
1.2. § Problem Rbrmulation- g, i, - e e, LR 13
138 FScope ... ¢ ... 0 e . ..o, PO LY B 13
1.44 \Objective.. M. .| 11 SE—..! .1 1.\ S ————— | N 13
CHAPTER 2 LITERALURESTUDN........ ommmemmrremrrree e cogiffen s eeneesenenes o B 14
2.1. Background ... M. S e 14
2.2, NEWS. M M........%. . e Bl 14
2.3.  Natural Language Processing (NLP) Classification ............cccccceeivieiiiie i 14
2.4, MaChing IEAIMING .......coiuiiiiit ittt e e s e e e saaeeeees 15
2.5, SUPEIVISEA LEAIMNING ....uviiiiie ittt sttt st e e st e e s e et e e et e e sabe e e nareeeaees 16
2.6.  Semi-Supervised Learning Method ...........cccoviiiiiiii e 16

D T T =1 | 2 =TTV o= PP PPPPPPPPPPRt 17

B T O T 1 - 1 ] 1 =2 17

2 R \\ [TV O L (=T To] 2 L[] o PR 18

vii



CHAPTER 3 RESEARCH METHODOLOGY .....cciiiiiiiieiiiie e 21

3Ll OVEIVIBW ...ttt e e 21
3.2, DAASEL ...t 21
3.2.1.  Data PrOCESSING ceeeiiiiuuiieieeeiiittiiiiee e e et tettiiee e e e e e et etaai e s e e e eeaetsaaaaeseeeeeaessnaanseeeanaes 25
3.2.2.  IMDbAlaNCEA Class ....eeeeiuieeiiiiiiie et 26
32,3, OULHEIS.ceiiiiiiiiiiiic 27
I S N o = YL L PP PPPPPPPPINt 27

3.3, AlQOrTtNM ... g i rrrrrereeiieersersarnsssnersnnsereernrere e iy M cooerrernersersenesserssnnseseessensas 29
T8 70 R Yo =1 o Yo Yo 1 A A Fdo T 1 15 s D PP PPPPPPPPPPIRt 30
3.3.2.  SUPEIVISEA LEAINING......eeiviiiiiiiieieieiireeereeeseeesstesseeesesteessssssesesssessererresrrrarrrrrrrrrrnrane 31
3.3.3.  Semi-SUPErVISEd LEArNING . ..uuuureiieieeieieiriieeieteeeerrereesseessresseesreeeeseessssssseserrrrrrrrrrrrrne 32
3.3'4. Evaluation Model.......0 St it e B e 32
CHAPBER 4ANAIL YSIS ANEZIRESEGN. ~... ) . B s, i L R, 33
4.1 JOverviewl...... /L ANEN, ..................... S N R 33
4.28 | Analysis ..M. L SN = | 10 e o N NN 33
4.3, MDESIgN. ... R e e e 35
CHAPTER 5 IMPLEMENTATION AND RESULTS.....ccoociiiiiiiiiiiii e 39
5.1. OvervigW.......loh. o ot ..., 39
5.2, IMPIEMENTALION......cuiiiiie it sb e et e e e e et e e e be e e snb e e e aneeeeanes 39
5.3. Results..... S 0 Mt g Tl 45
CHAPTER 6 CONCLUSION.......ooiiiiiiiiiitt et 56
REFERENGCES ... .ot a

viii



LIST OF FIGURE

Figure 3.1 Flowchart of This ReSearch..........cccocveiiiiii 21
Figure 3.2 Dataset After Stopwords RemMoval ... 22
Figure 3.3 Dataset Before Stopwords Removal ... 22
Figure 3.4 Dataset After STEMIMING ...........cooiiimimmmimiee e 23
Figure 3.5 DajgelBéfore Stemmiing®...... 0 b o ot My, M e 23
Figure 3.6 Dataset Before TOKENIZALION ..........covveiiiniiieiiesiiie e 24
Figure 3.7 Dataset After TOKENIZATION .......coovviiiiieiiiiie s 24
Figlige'3.8 TR=EDFJFormula ... [/ SEN S lil.............. %A 25
Figurdl3]9 Imbalghced DataSctatlil.. /.. .. . B v ... B S L B 26
Figure 3.10 Boxplot t0 DeteCt OULIIEIS..........ccuviiiiiie e 27
Figure 3.11 Word Count without Stopwords FIltering .............ccccoevvveeiiieeiiiee e, 28
Figure 3.12 Ekonomi class without Stopwords FIltering ..........cccccccveeiiieeviie e, 28
Figure 3.13 Ekonomi class with Stopwords Filtering ..........ccccooveiiiiisiiine e, 29
Figure 3.14 Adaboost Multiclass FOrmula...........cccoceeoiiie i 30
Figure 3.15 The Alpha Value SAMME FOrmula..........ccccovvieiiiii e 31
Figure 3.16 The New Weight Value SAMME Formula............c..cccooeeiiiiieiiiee e, 31
Figure 3.17 SAMME Predicted FOrmula.............coooviiiiie i 31
Figure 3.18 Pseudolabelling in Semi-Supervised Learning............cccceevvvveeviveesivieeiinnnnn 32
Figure 4.1 Precision General FOrmula.............ccoveeiiiiiiic e 33
Figure 4.2 Precision MICro-AVEraged .........ccooiuirieiiiiiie ettt et e e siea e 34
Figure 4.3 Recall General FOrmuUla ............ooooiiiiiiiiiiiic e 34


file:///D:/KULIAH/smt7/Proj/project%20report%20-%20BU.docx%23_Toc89889247
file:///D:/KULIAH/smt7/Proj/project%20report%20-%20BU.docx%23_Toc89889249
file:///D:/KULIAH/smt7/Proj/project%20report%20-%20BU.docx%23_Toc89889251
file:///D:/KULIAH/smt7/Proj/project%20report%20-%20BU.docx%23_Toc89889252

Figure 4.4 Recall MICro-AVEIagEa .........ccuiiiiiiiieiie e 34

Figure 4.5 Macro-Averaged FL SCOME ........ooiiiiiiiiiieiie e 35
Figure 4.6 Micro-Averaged FL SCOTE.........cooiiiiiiiiiiiie i 35
Figure 4.7 Flowchart for News Categorization ............ccoovuverveirieiiieniienee e 36
Figure 4.8 Labeled Dataser ..........coceeiiieiiiiiieiiiesee e 36
Figure 4.9 Adaboost Multiclass FOrmula..............ccccoiiiiiiiii e 37
Figure 4.10 The Alpha Value SAMME FOrmula.............cccoooiiiiiiiiniiic e 37
Figure 4.11 The New Weight Value SAMME Formula..........ccocoooeiiiniiiiiiiiiniennen, 37
Figure 4.12 SAMME Predicted FOrmula.......cccoc.ooiiiiiiiiii e 38
Figure 5.1 DgtasetiInfo . ........ oo il ... ¥ oo A B 39
Figure 5.2 The Top 20 Word Count of Whole Data..............cccccceeiieeeiiiinniieeiie e 42
Figure 5.3 Boxplot to Detect OULHETS..........ccoooieiiiiree e 42
Figur@ 3.4 Precisipn Forruldmms. ... ...... v B ... )G R 48
Figuliefs.5 Recall For il SR, ... e e S L R 48



LIST OF TABLE

Table 5.1 Imbalanced Class Supervised Learning Table ............ccccoviiiiiiinieiiieneennn 47
Table 5.2 Micro-averaged with Same ValUe............ccccveiiiiiiiii e 48
Table 5.3 Imbalanced Class Semi-Supervised Learning Table...........cccccoviiiiiiniinnnnn, 49
Table 5.4 Balanced Class Supervised Learning Table............ccccoiviiiiiiiiiic e 50
Table 5.5 Balanced Class Semi Supervised Learning Table..............ccccooiiiiiiniinnnn, 51

Table 5.6 Imbalanced Class Supervised Learning 780 rows without SVD Algorithm ....52

Table 5.7 Balanced Class with 780 Rows Data Supervised Learning Table with SVD
Algorithmyl £..... s ... s L N e A 53

Xi



