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PERBANDINGAN KINERJA ALGORITMA MACHINE LEARNING
DALAM ANALISIS SENTIMEN BERBASIS TOPIK TERHADAP TWEET
SERIAL BLACK MIRROR

ABSTRAK

Media sosial X (Twitter) telah menjadi wadah utama bagi masyarakat untuk
mengekspresikan opini terhadap fenomena budaya populer, termasuk serial televisi
Black Mirror. Namun, analisis sentimen konvensional sering kali gagal menangkap
konteks spesifik dari topik yang dibicarakan. Penelitian ini bertujuan untuk
melakukan analisis sentimen berbasis topik guna memetakan opini publik secara
lebih mendalam dan membandingkan kinerja tiga algoritma machine learning:
Logistic Regression, Support Vector Machine (SVM), dan Extreme Gradient
Boosting (XGBoost). Metode penelitian meliputi preprocessing data, pemodelan
topik menggunakan Latent Dirichlet Allocation (LDA), pelabelan sentimen
otomatis menggunakan RoBERTa dengan penyesuaian aturan genre, serta
klasifikasi sentimen. Dataset yang digunakan terdiri dari 6.497 tweet berbahasa
Inggris. Hasil pemodelan topik berhasil mengidentifikasi lima topik diskusi utama
(Topik O hingga Topik 4). Distribusi sentimen menunjukkan dominasi respons
Netral (40,6%), diikuti Negatif (32%) yang dominan pada Topik 0, dan Positif
(27,5%) yang dominan pada Topik 1. Dalam komparasi kinerja algoritma,
XGBoost terbukti menjadi model terbaik dengan akurasi mencapai 95%,
mengungguli Logistic Regression (93%) dan SVM (92%). Penelitian ini
menyimpulkan bahwa penggabungan LDA untuk pemodelan topik dan XGBoost
dengan fitur embedding kontekstual merupakan pendekatan yang sangat efektif
untuk menganalisis opini publik pada data media sosial yang kompleks.

Kata kunci: Analisis Sentimen, Topic Modeling, LDA, XGBoost, Black Mirror,
RoBERTa.

vii

https://lib.mercubuana.ac.id



PERBANDINGAN KINERJA ALGORITMA MACHINE LEARNING
DALAM ANALISIS SENTIMEN BERBASIS TOPIK TERHADAP TWEET
SERIAL BLACK MIRROR

ABSTRACT

Social media platform X (Twitter) has become a primary venue for public
expression regarding popular culture phenomena, including the television series
Black Mirror. However, conventional sentiment analysis often fails to capture the
specific context of the discussion topics. This study aims to conduct topic-based
sentiment analysis to map public opinion more deeply and compare the
performance of three machine learning algorithms: Logistic Regression, Support
Vector Machine (SVM), and Extreme Gradient Boosting (XGBoost). The research
method involves data preprocessing, topic modeling using Latent Dirichlet
Allocation (LDA), automated sentiment labeling using RoBERTa with genre-rule
adjustments, and sentiment classification. The dataset consists of 6,497 English
tweets. The topic modeling results successfully identified five main discussion
topics (Topic 0 to Topic 4). Sentiment distribution shows a dominance of Neutral
responses (40.6%), followed by Negative (32%) which is dominant in Topic 0, and
Positive (27.5%) which is dominant in Topic 1. In the algorithm performance
comparison, XGBoost proved to be the best model with an accuracy of 95%,
outperforming Logistic Regression (93%) and SVM (92%). This study concludes
that combining LDA for topic modeling and XGBoost with contextual embedding
features is a highly effective approach for analyzing public opinion on complex
social media data.

Keywords: Sentiment Analysis, Topic Modeling, LDA, XGBoost, Black Mirror,
RoBERTa.

viii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN SAMPUL...couuiiieensuicsenssenssnnssaccsaesssesssassssssssessassssesssessssssssessssssasssassss 0
HALAMAN JUDUL........... i
HALAMAN PERNYATAAN KARYA SENDIRI........... ii
HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN .....ccccceeueennees iii
HALAMAN PENGESAHAN........ iv
KATA PENGANTAR eV

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR

DI REPOSITORI UMB vi
ABSTRAK............ vii
ABSTRACT cucuuiiiinricensnicenssnssnssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss viii
DAFTAR ISLuucuiiiiininiiinsnniissensssssesssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssass ix
DAFTAR TABEL xii
DAFTAR GAMBAR............ xiii
DAFTAR LAMPIRAN... e XV
BAB I PENDAHULUAN.. 1
1.1 Latar Belakang .......ccccooieiiiiieieieieee et 1

1.2 Perumusan Masalah...........ccoccooiiiiiiniiiie e 4

1.3 Tujuan Penelitian.........cccoecvieeuieiierieeiecieeie et 4

1.4 Manfaat Penelitian.........cccccoeoiiiiieiieiieece e 5

1.5 Batasan Masalah..........cocooiiiiiiiiiiiieee e 5
BAB 11 TINJAUAN PUSTAKA 7
2.1 Penelitian TerdahulU.........ccoooiiiiiiiieie e 7

2.2 Teori Pendukung ..........ccoooiiiieiiieniieiecee e 27
2.2.1  Analisis Sentimen........ccceeruieiieiieeieeieeieeeeee st 27

2.2.2  Natural Language Processing (NLP)........cccccoviiriiiiiiiienee 27

2.23 RoBERTa (Robustly Optimized BERT Pretraining Approach) . 28

2.2.4  Machine Learning dalam Analisis Sentimen ............ccccccceveeneee. 29

X

https://lib.mercubuana.ac.id



35

2.2.5 Analisis Sentimen Berbasis TopiK ........ccccoeeveiieiieiienienieeee
2.2.6  Media Sosial X (Twitter) sebagai Sumber Data..........................
2.2.7  Evaluasi Kinerja Algoritma...........cccceevveevirirecriecreeeeneesee e
BAB III METODE PENELITIAN
3.1 Jenis Penelitian ........cocevirieiiniiiiniinieicseeecceeee e
3.2 Tahapan Penelitian ...........cccocieiieiienienieeeee e
3.2.1  Identifikasi Permasalahan ............cccccoonvininininincninicininennn
3.2.2  Studi LIteratur ......cocooevuiniiiiiiiiiiiicnnsccceeeeee e
3.2.3  Pengumpulan Data ..........cccoeeviiiiiiiiiiieieece e
324 TexXt PreproCessing .....cecveerieriereieeeiierieesiieseeeeesee e eee e
3.2.5 Topic Modeling (LDA) ...ccceeiieiieeeeeeeeeee e
3.2.6  Pelabelan Sentimen (ROBERTA).......cccccocvieiieciieriieiieieeie e,
3.2.7  Feature Extraction dan Split Data ...........cccceevrvevieneenierie e,
3.2.8  Klasifikasi Sentimen .......c..cccccoveveevininiiininiicneeeeeeceee
3.2.9  Evaluasi Model......c..cccoviiiiiiininiiiiiiiccccecceeeeee
BAB IV PEMBAHASAN
4.1 Deskripsi dan Statistik Dataset..........ccecveeveeeierienienieeieeieeve e,
4.2  Implementasi Text Preprocessing........cccveeveeeveeruierieeseeseeneeevenveeneenns
421 TeXt Cleaning ......cccoveveeiieeieeieerieieesieeeeeseeeeaeeeseeseereeseesreees
4.2.2  Penghapusan DuplikKasi ........ccccoeeierieniiniinieee e
4.2.3  Contraction EXpansion ...........cceceeveerienienienie e
4.2.4  Stopword Removal.........c.ccoveviieiienienieciiciece e
4.2.5 Tokenisasi dan Lemmatization (SpaCy).......cccccverververrervennnennn.
42,6 Bigram...coocoioiieiee e
4.2.7  Validasi Data Akhir (Final Cleaning) ...........ccccceeceevoveninrenennne.
4.3 Analisis Pemodelan Topik (LDA).....cccoieeiieeiieiieieceeeeeeeeeee e,
4.3.1  Penentuan Jumlah Topik Optimal (Coherence Score) ................
4.3.2  Tuning Hyperparameter ............cccveveereereereenirenneenreesseesseesseenns
4.3.3  Hasil Topic Modeling..........ccccoerierieniiniieeeeeeeeeeee e
4.3.4  Distribusi Topik Dominan...........cccccevieeiincienieeieeeeeeeeeee
4.4 Sentiment Labeling (ROBERTA) .....ccccoiieiiiiiiieieeeeeee e,
4.4.1  Genre-Specific RUIES........cccveviiiiieiieciecececeee e

https://lib.mercubuana.ac.id

35
36
37
37
37
37
38
38
39
39
39



4.4.2  Hasil Distribusi Sentimen Global..........ccccocceveniniininiinininnnn. 53

4.5 Analisis Sentimen Berbasis TOPiK ........ccoecoveiieniiiniiiniieeeeeeeeee 54
4.5.1 Distribusi Sentimen per TOPiK ........ccoevveeviieciieciecieeesie e 54

4.5.2  Interpretasi Hasil Analisis........cccccoeeeveiirviienieeniereenieeie e 55

4.6 Feature EXtraction ........ccccoceevieririeniiniiicnieeecicseeecsteeeeee e 55
4.6.1  Label ENCOAING .....ccooviveiiiiieiieiieieeieeeesee et 56

4.6.2 RoBERTa Embeddings (Mean Pooling)...........cccceeeververrennnnnne. 56

4.7 Evaluasi Kinerja Algoritma Machine Learning ............cccccccveevrevrennn. 56
4.7.1  Stratified SPIt ...c.ooeiieieeee e 57

4.7.2  Perbandingan Performa Model (Global).........c..cccoevvvevrrenreennnnee. 57

4.7.3  Confusion MatriX .......ccccoveverierieieieieinineneneeeeeree e 59

4.7.4  Evaluasi Akurasi Berbasis TOPiK .....c.cccoevverierienienieeieeee 61

BAB V KESIMPULAN DAN SARAN........ 64
5.1 KeSIMPUIAN....cciiiiiiiieie ettt eeee e 64

5.2 SATAN ..ot 65
DAFTAR PUSTAKA.. 67
LAMPIRAN............. 73
xi

https://lib.mercubuana.ac.id



DAFTAR TABEL

Tabel 2. 1 Penelitian Terkait.........ccccoeririiininiiiiniccertececeeeeeeeee e 7
Tabel 4. 1 Preview Data Hasil Crawling .........cccccoeeveevevienienieeiieiiecreeieenen, 40
Tabel 4. 2 Nilai Hasil Coherence SCOre............ocuvcuvoeviininiesiiiieieiieeseeeans 46
Tabel 4. 3 Tahapan Perhitungan Coherence Scove............ccocouevvevvecieneescunannnns 47
Tabel 4. 4 TOPIK DOMINAN ........occviirieiieiiieiieieeie ettt aeeeve s enne 50
Tabel 4. 5 Distribusi Sentimen Global............ccccoeeeiiiiiiininnnniceeee, 53

xii

https://lib.mercubuana.ac.id



DAFTAR GAMBAR

Gambar 3.1 Alur Penelitian ..........cccoovieiiiniiiininiiicceeceeeeeeeeeee 36
Gambar 4. 1 Hasil Text Cleaning.............ccocceeeoeeioienieeiieeeeeeeeeeeesee e 41
Gambar 4. 2 Penghapusan Duplikasi...........ccoeeveririieniiniieieeeeeeeee e 42
Gambar 4. 3 Daftar pemetaan kata untuk proses contraction expansion.............. 42
Gambar 4. 4 Hasil Contraction EXPAnSion ...........c...coceeveeeeseeseesieesieeeceeeseeeseenns 42
Gambar 4. 5 List Stopwords Khusus Topik .........ccceveeriiniiniieiieeeieeee e 43
Gambar 4. 6 Hasil Stopword Removal dan Tokenisasi..........cc.ceveveerreeneeeveennens 43
Gambar 4. 7 Hasil Pembuatan Bigram ..........c.ccceccueeeveecreeviienieenieceeeeeeee e 44
Gambar 4. 8 Hasil Drop ROW KOSONG ........ccceecuiiciiiiiiiierieeiieieeieeieeee e 44
Gambar 4. 9 Hasil AKhir Text PreproCessing ...........coecvveevvereeeeesvveeceeecreesseenseenns 45
Gambar 4. 10 Implementasi Dictionary dan Filter Extremes .............cc.ccoeeuveue.. 46
Gambar 4. 11 Hasil Coherence SCOre............couuouviivoeiiinirieniiieneseeeseeeaens 46
Gambar 4. 12 Hasil Tuning Hyperparameter ...............coueoeeeeeeeceesoeesieeeeeenaennns 48
Gambar 4. 13 Wordcloud Topik O ....coceeeeiieiieieieee e 48
Gambar 4. 14 Wordcloud Topik 1 .....coooeeiiiiieieieee e 49
Gambar 4. 15 Wordcloud Topik 2 .....ccoeeiieiieieieee e 49
Gambar 4. 16 Wordcloud TopikK 3 ....cooviiiiiiieiieieeeecee et 49
Gambar 4. 17 Wordcloud Topik 4 .....cceeeeiieieeeeeee e 50
Gambar 4. 18 Intertopic DisStance Map ...............ccceceeeeieciecreeeiesieseeseeeveeneens 51
Gambar 4. 19 Hasil Distribusi Topik Dominan ...........c.cceceeeveeieecveecieenneenieenneenne 52
Gambar 4. 20 Input Data untuk Sentiment Labeling ...........ccccceevveverenieneniennene. 52
Gambar 4. 21 Implementasi Genre Praise Words dan Explicit Hate Words........ 53
Gambar 4. 22 Bar Chart Distribusi Sentimen Global ............ccccoeveviieiiiincnenne. 53
Gambar 4. 23 Tabel Distribusi Sentimen per TopiK.........cceevevierieniinciieieenee, 54
Gambar 4. 24 Stacked Bar Chart Sentimen per TopiK.......cccceveereeeriiiienieenee. 55
Gambar 4. 25 Extract Embeddings ..............ccoecueeeueeeieeieiiesieeieeeeeeeeeveeve e, 56
Gambar 4. 26 Hasil Split Data .........ceooeieiieiiieieiee e 57
Gambar 4. 27 Classification Report Algoritma Logistic Regression ................... 57
Gambar 4. 28 Classification Report Algoritma SVM.......c.ccccoevvevieniieiieieene, 58
Gambar 4. 29 Classification Report Algoritma XGB0OSt .......ccevceveeereiiieiieiennee. 58
Gambar 4. 30 Grafik Perbandingan Metrik Evaluasi.........cc.ccocoeeiiiiiiienninennne. 59

xiii

https://lib.mercubuana.ac.id



Gambar 4. 31 Confusion Matrix Algoritma Logistic Regression........................ 59

Gambar 4. 32 Confusion Matrix Algoritma SVM ........ccccoeiiiiiniiiiiie e, 60
Gambar 4. 33 Confusion Matrix Algoritma XGBoOSt.........cccoeveeviiniiiiiiireee 60
Gambar 4. 34 Tabel Pivot Akurasi Sentimen per TopiK........cccoeveeerviiverivenennne. 61
Gambar 4. 35 Graph Persentase Sentimen dengan Logistic Regression.............. 62
Gambar 4. 36 Graph Persentase Sentimen dengan SVM...........ccoccvveiiniininnnne. 62
Gambar 4. 37 Graph Persentase Sentimen dengan XGBoost ..........ccccevvevveniennne 63

Xiv

https://lib.mercubuana.ac.id



Lampiran 1.
Lampiran 2.
Lampiran 3.
Lampiran 4.
Lampiran 5.
Lampiran 6.

Lampiran 7.

DAFTAR LAMPIRAN

Kartu ASISTENST «...eveeiiriieiinieriieeete ettt 73
Curriculum VIta€ ....c..eouieriiriiiiiniieieieeieeeee et 74
Surat Pernyataan..........cceeieieiiiiiiiiiieeeee e 75
Surat Pengalihan Hak Cipta.........cccocoveiiiiiiniiniiieeeeeeeeeeee 76
Keterangan BNSP.........cccoiiiiiiiriiiiieccereeeee e 77
Form Revisi Dosen Penguji Pertama...........coccoovieiieniininnree. 78
Form Revisi Dosen Penguji Kedua ..........cccooeveeieiiieciiiciieieeeen, 79

XV

https://lib.mercubuana.ac.id





