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ABSTRAK

Indah Relisiawati, Deteksi Emosi Pada Teks Berbahasa Indonesia Di Aplikasi X
Menggunakan Algoritma Random Forest. Program Studi Pendidikan Teknik
Informatika dan Komputer. Fakultas Teknik. Universitas Negeri Jakarta. 2026. Dosen
Pembimbing: Dr. Widodo, M.Kom., dan Murien Nugraheni, S.T., M.Cs.

Peningkatan penggunaan media sosial X di Indonesia menghasilkan data teks
emosional yang melimpah, namun penelitian deteksi emosi berbasis teks berbahasa
Indonesia masih terbatas. Penelitian ini bertujuan untuk menganalisis kinerja
kombinasi algoritma Random Forest dengan representasi fitur TF-IDF dalam
mendeteksi emosi pada teks berbahasa Indonesia dari media sosial X dan
membandingkannya dengan metode baseline (SVM dan KNN yang dikombinasikan
dengan TF-IDF dan Word2Vec). Data yang digunakan sebanyak 7.687 tweet
berbahasa Indonesia yang mencakup enam kategori emosi, yaitu Senang, Sedih,
Marah, Takut, Jijik, dan Kaget. Data melalui tahapan pre-processing meliputi
cleansing, case folding, stopword removal, tokenisasi, dan stemming, kemudian
direpresentasikan menggunakan TF-IDF dan Word2Vec, lalu diklasifikasikan dengan
enam model yang dievaluasi secara sistematis. Hasil penelitian menunjukkan bahwa
model utama Random Forest + TF-IDF mencapai akurasi tertinggi sebesar 95,83%,
dengan precision weighted 95,98%, recall 95,83%, dan FI-Score 95,86%,
mengungguli semua model baseline termasuk SVM + TF-IDF (93,47%) sebagai
baseline terbaik. Kesimpulan penelitian ini adalah kombinasi Random Forest dengan
TF-IDF merupakan pendekatan yang efektif untuk deteksi emosi teks berbahasa
Indonesia dari media sosial, dengan keunggulan pada mekanisme ensemble learning

yang robust dan representasi fitur TF-IDF yang kaya.

Kata Kunci: Deteksi Emosi, Klasifikasi Teks, Natural Language Processing,

Machine Learning, Random Forest, TF-IDF.
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ABSTRACT

Indah Relisiawati, Emotion Detection on Indonesian Language Text in Application
X Using Random Forest Algorithm. Informatics and Computer Engineering
Education Study Program. Faculty of Engineering. State University of Jakarta. 2026.
Supervisor: Dr. Widodo, M.Kom., dan Murien Nugraheni, S.T., M.Cs.

The growing use of social media X in Indonesia produces an abundance of emotional
text data, however, research on text-based emotion detection in Indonesian remains
limited. This study aims to analyze the performance of the Random Forest algorithm
combined with Term Frequency-Inverse Document Frequency (TF-IDF) feature
representation in detecting emotions from Indonesian-language text on social media
X, and to compare it with baseline methods (SVM and KNN combined with TF-IDF
and Word2Vec). The dataset consisted of 7,687 Indonesian-language tweets covering
six emotion categories: Happy, Sad, Angry, Fear, Disgust, and Surprise. Data
underwent pre-processing steps including cleansing, case folding, stopword removal,
tokenization, and stemming, then represented using TF-IDF and Word2Vec, and
classified using six models evaluated systematically. Results show that the main
model, Random Forest + TF-IDF, achieved the highest accuracy of 95.83%, with a
weighted precision of 95.98%, recall of 95.83%, and FIl-Score of 95.86%,
outperforming all baseline models including SVM + TF-IDF (93.47%) as the best
baseline. This study concludes that the combination of Random Forest with TF-IDF
is an effective approach for emotion detection in Indonesian-language text from
social media, with advantages in its robust ensemble learning mechanism and the

rich feature representation produced by TF-IDF.

Keywords: Emotion Detection, Text Classification, Natural Language Processing,

Machine Learning, Random Forest, TF-IDF.

viii



DAFTAR ISI

LEMBAR PENGESAHAN SKRIPSI ....iiiiinnniininsnneeccsssneeecssssneeecssssasecssnns i
LEMBAR PERNYATAAN ..tiieiiinniecisssnneecisssnnecssssssseesssssssessssssssessssssassssssss ii
LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH
UNTUK KEPENTINGAN AKADEMIS.....ccoiinnuiiiinssnnencsssnneeccssnseccssssnseccnns iii
KATA PENGANTAR ....uuuiiiittticitttiinnnnnticcssneteesssnsteessssssessssssssessssssasessans v
ABSTRAK ..cuiiiene ottt e oo eennonacsacnnssaes vii
ABSTRACT c...uuuuueuvicnnnnneercinnneeieisnnnneessssasscsssssssssssssssssssssssssssssssssssssssssssssssns viii
DAFTAR IST cciiinneriiincinniinecssnnnnecscsnssnesssnssanesssssssnsssssssessssssssssssassssssssssssssssens ix
DAFTAR GAMBAR .....uuiiiitiiiicttttiscnnneeiccssnntticsssnsaeecssssssesssssssssesssssaseens xii
DAFTAR TABEL......iiiiiniiiiiiinnniiiisnneiccinsaniesssssssecsssssssesssssssnesssssssness Xiv
DAFTAR LAMPIRAN ...coiiiiietiiiiitttiecsnntneccssnessesssssssssssssssssessssssssssssssane Xvivi
BAB I PENDAHULUAN ....tiiiiinnticissntticcssssnsessssssssecssssssssesssssssssssssssssssass 1
1.1 Latar Belakang Masalah .........ccccooeiiiiiiiiiiiiiiiinniiiiiiinnn, 1
1.2 Identifikasi Masalah ..........ccceeiiiiiiiiinnniiiiiiiiiiiienieccccneneeeeen, 6
1.3 Pembatasan Masalah...........ccciviiiiiiiniiiiiiiiiiiiiiiieinicininiccneeeeeeen. 6
14 Perumusan Masalah ..........eeiiiiiiiiiininiiiiiiiiiiiiennieccceeeeeeen. 7
1.5 Tujuan Penelitian........ccccceveiiiiiiiiiiiiiiiiiiiiiiiieeeseenn 7
1.6 Manfaat Penelitian ..........ccccceeeiiiiiiiinniiiiiiiiiiiiienneecicccnneeeeeenn. 7
1.6.1 Manfaat TeoritiST T AL LB TN ... B L 8
1.6.2 Manfaat Praktis .....cceecieeiinnnnnnneeeecccsssssssnnnneeeecccsssssnssssessscccsssenns 8
BAB II KAJIAN PUSTAKAL....cuuiiiitiiiiientiiccsnneicsssnsencsssssssesssssssesssssssens 10
2.1 Konsep dan Teori......cccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniinnn. 10
2.1.1 Deteksi EMOSic.eeccceeeeeiiiiininnnnnieeeciisssnnnnnnneeecccssssssnnssseeencccsssnnns 10
2.1.2 RANAOM FOTESL aunnnnnnnaaaaeeececnnnnnnnnnnneriecisssssnnnnnsenneccsssssnssssssnnccces 11
2.1.3 Term Frequency-Inverse Document Frequency (TF-IDF)........ 15
2.14 K-Nearest Neighbors (KNN)ueewueeeeersssneeessssneeesssssnseesssssnsecssnns 17
2.1.5 Support Vector Machine (SVM) ....ceeeevueeeessssneeessssneeessssansecssans 17
2.1.6 L 1 U 18
2.1.7 Pre-procesSing TeKS ..uuuiiiiccieiivssnnnnriiccsssssssnnssnneeccssssssssssssnecsses 21



2.1.8 CONSUSION MALFIX cuuuuuvverreeiisssssssnsssrrecsssssssssssssssssssssssssssssssssssssss 23
2.1.9 FAN 1] 1116 ) 1 OO 26
2.2 Penelitian yang Relevan .........ccoovvvvvueeriiiiiiiiiiiissnnncnnninnnnnnneeenennnn, 26
2.3 Kerangka BerpikKir ......cccooovvvueriiiiiiiiiiiiiinnnnnnniinnennnnnnnnsssssnnnens 38
BAB Il METODOLOGI PENELITIAN....ccccccinntiiiinsnneecisssnneeccssssnseecssnaseees 41
3.1 Tempat dan Waktu Penelitian..........cccceeeeiiiiiiiiiinnennniniiiiiiiininnnnennnn, 41
3.2  Alat dan Bahan Penelitian...........ccccevveeiriiineiiniieeiiniisnecncisnnennnn. 41
3.2.1 Alat Penelitian........ceeeieeeeiiiiineeiciissnneeiisissnneccssnnneeccsssnneeecssnnne 41
3.2.2 Bahan Penelitian .........ueeeeiinneiiiinnneeiiisisniiicsssnneeccsssnneeccssnnne 42
33 Langkah-langkah Penelitian ...........cccoovvvereiiiiiiiiiiinniininniiniisniiiinnnnns 43
34 Prosedur Penelitian ..........eeeeeiiiiiiiiinninieiiiiiiiiinnnnneeeiiinnneeneeen. 46
34.1 Pengumpulan Data .......ccccovvviiiiiiiiiisisisisssssssssssssssssssssssssssssssnnnes 46
34.2 TexXt PreproCeSSiNg .....ceeesseseessessesssesssssssssssssssssssssssssssssssssssssssssens 46
343 Term Frequency—Inverse Document Frequency (TF-IDF) ....... 51
3.4.4 Wiiiccnmm,........ R N........ S, S ................ . 53
3.4.5 Pembagian Dataset ......ccccceeeeeiiiiiissssssscssssssssssssssssssssssssssssssnnenes 55
3.4.6 Pelatihan Model .........uuuueeeeeeiiiiiinnnnnnnniiieeciiissnnnnneeeccccsssnnnnnneee 55
3.4.7 Evaluasi dan Perbandingan Model .........ccccccecvisccsiicccccccisssnnnnes 56
3.5 Metode Evaluasi Data...........cccovviiiiiinniiiiiiiiiiiiiisnnneecniinccssnnnnneeeenn. 56
3.5.1 Pendekatan Evaluasi......eeeeeeecciiiinnnneeiiicciissinnnnneeeeccsssssnnnnnnnes 56
3.5.2 Metrik Evaluasi.....ccccccceiiecsscniiecsicnnniecsicnnnecsscnnsiecsscnssnesssnssaens 56
3.5.3 Evaluasi Tambahan..........eeeeiiiiiiiinsnnnneneeecicisssssnnnneeeccscsssnnnes 57
3.54 Interpretasi dan Pemilihan Model Terbaik......ccccceeeeeeeeeeeeeenanes 57
BAB IV PEMBAHASAN......ccoivitiiinntiiinnsntticsssnseisssssssescssssssssssssssssssssssssses 59
4.1 Hasil Penelitian ........ccooviiiiieiiiiiiiiiiienieecnnicceeenececnesssssnnees 59
4.1.1. Text Pre-ProCesSing ....eeeeeeeesssssseeesssssaseesssssasensssssssesssssssssssssssane 59
4.1.2. Term Weighting TE-IDF ......uiieervnneieenisnneeensssnneensssnsecsssnnnne 63
4.1.3. WOTA2VEC aauauaaaaereiiiinnnnnnnnnriricciisssnnnnnnseneccssssssnnssssssnsessssssssssassane 66
4.14. Pembagian Dataset ........ceeveveeeeeniirneeenissneeensssnneessssneessssssaseens 68
4.1.5. Evaluasi model Random Forest +TF-IDF ............cuuueeeeeeeiennnnnee 70
4.1.6. Evaluasi Model Random Forest + Word2Vec .........uuueeeeeeeessnnnes 74



4.1.7. Evaluasi Model KINN ...cuceeeeeereneeeeeecerereosesescssscsessssssssesaseosssssone 76

4.1.8. Evaluasi Model SVM ......ucceiiuuniiiiissnneeccssnnneeccsssnnneccsssssseessssnane 79

4.2 Analisis Hasil Penelitian .........ccoocceeiviieiiiiiiseeiiiiieeiinisneeenicneeeennn, 81
4.2.1 Analisis Perbandingan Performa Model...........cccccuurerrecccrsunnne. 81
4.2.2 Analisis Confusion Matrix dan Classification Report ............... 83

4.3 Pembahasan ..........vviieiiiiiiieiiiiiiitiinnn e 86
4.3.1 Interpretasi Hasil Penelitian........cccooovueeeriiicciisiscsnnnennecccsssnnns 86
BAB V KESIMPULAN DAN SARAN ...ciitivticssneicssnricssssicssssncssssncsssssessssssssnns 89
5.1 L S 1110111 P 1 89
5.2 SAFAL. .......ccocciriinicnsnirsicnssisssssnssissssnssassssonssesesse Mg es Mo csenssse 90
DAFTAR PUSTAKA ...uuuoiiiinniicnnnicssneicsnnisssssssssssissssssssssssosssssssssssessssssssnns 92
LAMPIRAN ....cuuetiereesesssnsssssnsecssssesssssassosssssossessossessonsssssnssssssssssassessssssssanssasssss 95

Xi



Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Kerangka Berpikir .........cccveiiiriiiiiiiiiiiieeeeiiiee e 40
1 Diagram Alir Penelitian ...........cccccoeeviiiiiieniiiieeeiiiee e 45
2 Proses Cleansing pada Pyhton..........cccccevvviiiiiiiiiiiniiiiiiiceeeee, 47
3 Proses Case Folding pada Python.........cccocuvveeeeiiiiiiiiiiiiiieies 48
4 Proses Stopword Removal pada Python .........cccccccoevviniiiiiinnnnnnn. 49
5 Proses Tokenization pada Python ............cccccceeeiiiiiiiiiiine i, 49
6 Proses Stemming pada Python ............ccccooiiiiiiiiiiiiiiiieeee, 50
)/ Proses TF-IDESSE. ........ £ 8. ........ 0. .................... .. K. 52
8 Proses WOrd2VEC ......cocuuiieeiiiiiiiiiiiiiicieiec e 54
9 Hasil Proses Word2Vec ........cooouiiiiiiiiiiiiiiiiieeiiicceeceeeeeen 54
1 Distribusi Dataset per Kelas EmMOSi ......ccooeeivviiiiieeiiiiiiiiieeeeee, 59
2 Distribusi Panjang Teks Sebelum dan Sesudah Pre-Processing....... 60
3 Word Cloud Kata yang Sering Muncul Tiap Emosi ........................ 61
4 Kode Program TF-IDF..................ccccccei s oosiiititineeeeine bt toeeee e e 64
5 Top 20 TF-IDF Berdasarkan Skor Kumulatif .....................c.ooeeel 65
6 Kode Program Word2Vec...........cooveeiieiiiiiiiiiiieeeeeeiiiiieee e 67
7 Visualisasi Word2Vec Embedding (t-SNE) - Baseline .................... 68
8 Kode Program Train-Test Split..........cccccuvviiiieieeieiiiiiiiiieeeeee e, 69
9 Distribusi Data Train dan Test per Kelas Emosi............ccccceeeeennene. 70
10 Kode Program Evaluasi Model Random Forest + TF-IDF............ 71
11 Confussion Matrix Perbandingan Performa 6 Model..................... 72
12 Feature Importance Top 20..........uuvvverveiiieeiiieiiieieeieiieeeeeeeeeeeeeeeeaens 73
13 Kode Program Random Forest + Word2Vec .........ccccceevvviinnnccnnns 74
14 Confusion Matric Random Forest + Word2Vec ...........cccceeenneeeen. 75
15 Kode Program KNN .......cooiiiiiiiiiiiiiccecceecceec e 77
16 Confusion Matrix KNN TF-IDF Baseline ............ccccoecveeeennineeenn. 78
17 Confusion Matrix KNN Word2Vec Baseline .........c.cccccceeeeenneenn. 79
18 Kode Program SVM .......cooiiiiiiiiiiiiiiiiciiie e 80

xii



Gambar 4. 19 Perbandingan 4 Metrik untuk Model Utama dan Baseline ............ 82
Gambar 4. 20 Confusion Matrix Detail - Random Forest + TF-IDF (Model Utama)

xiii



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Contoh Proses Text Cleansing ...........ccccevevveeeeriiieeeeniiieeeeenieeeeeenes 22
2 Contoh Proses Stopword Removal...............c.c.cooeeeeeieeeeiieieeaniiieeeenns 22
3 Contoh Proses Case FOIdINg .........ccccevevriiiiiieiiiiiiieeeieceeeeee e 22
4 Contoh Proses Stemming ..........c..eeeeeeiiireeriiiiieeiiiiieeeeiieeeeesireee e 23
5 Contoh Proses TOKENISaST «......ueeeeriiiiiiiiiiiiieeiiiiieeeeiiece e 23
6 ConfUSION MAIIX....eiiiiiiiiieiiiiiieeinii ittt e 24
7 Penelitian Relevan ... 32
1 Spesifikasi Laptop LenOVO.......ccceevvvriiiiiiiiiiiiiiiiiiiiieee e 41
2 Spesifikasi Perangkat Lunak .............ccoooveiiiiiiiiiiiinniiiiieeeee e 42
3 Hasil Proses Cleansing ..............oueeeeeeciuiiieeeeeeieeeeiiiiiieeeeeeeeseivenneens 47
4 Hasil Proses Case Folding............ccoeeeiiiiiiiiiiiiiiieeieiiiiiiiiceeeee e 48
5 Hasil Proses Stopword Remowval ............cccceeeiiiiiiiiiiiiiiieeeeeee, 49
6 Hasil Proses Tokenization .............occeeeeiiiiiiiiiiiiiiieiniiiiceeeee e 50
7 Hasil Proses Stemming ...........ccceeeeeeeiiiuiieeeeeeeeeenniiiiieeeeeeeeeenenneneneeens 51
1 Statistik Panjang Teks sebelum/sesudah Pre-Processing..................... 60
2 Ringkasan Akhir Teks Pre-Processing .........ccceeeeeeeeeeiecciiiiiiieieeeeenennns 63
3 Paiamet TPt S I e opt e eneeeeoneee 63
4 MeftTik TF-TIER s, WY e WO . G ST ocupas oo voe -] 65
5 Parameter Word2Vec (Baseline).........ccccuvvveieiiiiiiiiiiiiiiiieee e 66
6 Statistik Word2Vec Model (Baseline)..........ccccoeevveviiiiiiieeeeeeniiniee. 67
7 Distribusi Train/Test SPlit .........ccooviiiiiiiiiiiiiiiie e, 68
8 Parameter Random FOTest ..........oocuiiiiiiiiiiiiiiiiieieeccceeen 70
9 Hasil Random Forest + TF-IDF (Model Utama) pada Test Set ........... 71
10 Classification Report Performa Emosi ...........cccccvvvvvieieeiieniiciininenn. 73
11 Hasil Evaluasi Random Forest + Word2Vec ...........ccccceiiiiiiiennnnnee. 74
12 Classification Report Model Baseline ..........ccocceeveieeriiceniicinnnennns 75
13 Parameter KINN L...coooiiiiii e 76
14 Hasil Evaluasi Model Baseline KNN ........cccoooiiiiiiiiiiiiniieeeee, 77
15 Parameter SVM ....cooiiiiiiiiiie e 79
16 Hasil Evaluasi Baseline SVM ........ccccooiiiiiiiiiiiiiieeeeeee 80

Xiv



Tabel 4. 17 Ringkasan Hasil Evaluasi Model Utama dan Baseline pada Test Set 81

Tabel 4. 18 Perbandingan Keunggulan Model Utama dan Baseline .................... 82
Tabel 4. 19 Perbandingan Performa Berdasarkan Representasi Fitur .................. 83
Tabel 4. 20 Analisis Pola Kesalahan Klasifikasi Model Utama .............cccc.cc...... 84
Tabel 4. 21 Ranking Emosi Berdasarkan FI-Score (Model Utama)..................... 85

XV



Lampiran
Lampiran
Lampiran
Lampiran
Lampiran
Lampiran
Lampiran

Lampiran

DAFTAR LAMPIRAN

I DAtaset X ..ooeooeiiieeiiiiiieeeeie et 95
2 Surat Tugas Dosen Pembimbing...........ccccoeevviiireiniiiiiieeeniieeeee, 96
3 Lembar Konsultasi Dosen Pembimbing I ............cccccooeviiiiiinnnne.n. 97
4 Lembar Konsultasi Dosen Pembimbing II.............cccccoeeviiinennnnnee. 99
5 Surat Pernyataan Dosen Pembimbing I............cccccoevviiiiiniiinnnnnn. 101
6 Surat Pernyataan Dosen Pembimbing IT .........ccccceeeviiiiiiiiinnnnnn. 102
7 Pra-Transkip Akademi.........coccuiiiiiiiiiiiiiiiiiiiiicceeeeeeee e 103
8 Surat Pernyataan Menyelesaikan Mata Kuliah Wajib..................... 106

XVi



	LEMBAR PENGESAHAN SKRIPSI
	LEMBAR PERNYATAAN
	LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH UNTUK KEPENTINGAN AKADEMIS
	KATA PENGANTAR
	ABSTRAK
	ABSTRACT
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN

