DAFTAR ISI

HALAMAN JUDUL ...ttt ettt et sttt st sr et sttt i
HALAMAN PENGESAHAN PEMBIMBING .....cc.coeiiiiiiiieieieereseseetetcscese e e il
HALAMAN PENGESAHAN PENGUIJL.......ccooiiiiiiiiiiniieeeenc e il
SURAT PERNYATAAN KARYA ASLI TUGAS AKHIR......cccccoiiniieinineneneneeeeeseeeeeine I\Y
PERNYATAAN BEBAS PLAGIAT ....c.ootiiiieiieiteerteeeeeee et sttt ettt v
ABSTRAK ..ttt ettt ettt bbb et et b ettt b bbb es bbb bbbt enan vi
KATA PENGANTAR ..ottt ettt s st et st vii
DAFTAR IST ittt st b e et b e bbbt b et et be e b neen viii
DAFTAR GAMBAR ..ottt ettt et st en e X
DAFTAR TABEL ..ottt ettt sttt st enes xi
DAFTAR MODUL ...ttt ettt et ettt sttt bbbt eb e e xii
BAB I PENDAHULUAN ...ttt sttt st sene ettt en st snesnennen 1
1.1 Latar BEIAKANG .......ccviviieieciieiieiesieeee ettt ettt ettt ettt et b s nneeseenes 1
1.2 Perumusan Masalah...........c.ccooiiiiiiinininiiiiicnenecetece ettt 2
1.3 Batasan Masalah.........c.ccoceeiiniiiiiiiiiii e e 2
1.4 Tujuan Penelitian.........c.cccuiiieiiieie ettt ettt ettt estee s e e tsesseesbesesaessessneensens 2
1.5 Manfaat Penelitian.........cccceiiirieieiiiiinieieese ettt ettt 2
1.6  Metodologi Penelitian dan Pengembangan SiStem ...........c.ccceevierierrienieeciiniieereese e 3
1.6.1 Metodologi Penelitian ..........ccceevieiieiiiiieciiesie ettt re e s seeeebe e 3

1.6.2 Metodologi Pengembangan SISt ...........ccuevirieiiriieienieniiriieesieeeeeieieereeveeeeaenns 4

1.7 Sistematika PenuliSan...........cccoeoieoiiiinineiiniit ittt 4
BAB II TINJAUAN LITERATUR ....ooiiiiiiiiiirtiteeteet ettt sttt s ene 6
2.1 INSTAGIAM....oueiieiieeie et ettt e e st e st e et e e e et e e sraeeeasaeennte e e ree e nneennreennns 6
2.2 ] 01 o OO SSRRUS 6
2.3 0721 10 s KSR 6
2.4 WED SCIAPINEZ ...ocuievieieiie ettt ettt ettt et e s te et e et e te et et e b e sse e e ansesse et assesseensensesseeneanes 6
2.5 DAt IMINING ...ooviiiiiiiiectie ettt et te et esteesteestestbeesteesseesseesseasseeseeassessseassesssessseesennns 7
2.0 PIOPIOCESSINIE ...vviviieiieiiiieieeieeteesttetesttesteeeteeeseesseasseasseesseesssesssesseesssesssessseessennseesseesseenses 7
2.7  Term Frequency-Inverse Document Frequency (TF-IDF)........cccociiiiiiiniiiiiiiii 8
2.8 SUPPOrt VECtor MACKINE .......ccviviieiiiiie ettt st eeveebe e s e ssbe s e esbeeeneense s 8
2.9 INAIVE BAYES .ottt e ettt ettt et b ettt naeen 10
210 PONZUJIAN....c.uiieiiieiiiieeie et este et stteeestaeseteetaesbeesseesseesseassaesseesssesssesssenssesssenssensseesssenseens 11
2.10.1  Confusion MAtIIX ...ccoceruieierieniirieiiniirtenteeteeesie sttt et et b e se e sae e 12



2 L N Q1 v 1) (PR RN 12

2,11 Studi PUSTAKA ..ottt 12
BAB Il METODOLOGI PENELITIAN DAN PENGEMBANGAN SISTEM ....ccccccvvvvieninennn. 18
3.1 Metodologi Penelitian ..........ccooeieeciieiiieiieciieeieee ettt e sre e sees 18
3.1.1 Pengumpulan Data .........ccocieieriiiiiieee ettt 18
3.1.2 Data LabelliNg ......ccvvieieiieeiieiese ettt ettt sa e s 20
3.13 PIEPTOCESSING ...ttt ettt ettt ettt ettt et b e sbe et eeate e e e ebeebeenbeenaeas 20
3.14 Ekstraksi FItur (TE-IDF) ......cccoooiiiiiiiicie ettt 23
3.1.5 Support Vector MaChine ...........cocuiiuieiiieiiiiieeiie ettt e 25
3.1.6 INATVE BAYES. ...ttt ettt ettt et s a e ee e et eabe et e e b tesbeeseaesaeeeaes 28
3.1.7 Pengujian MO ......cooouiiiiieie ettt st nes 29

3.2 Metodologi Pengembangan SiStemM..........cccevuierirrieeieeieeiieieesreesee e sveeereereesseesseesseens 29
321 Analisis Kebutuhan SiStem ...........ccoevieiiiriieniietinee e 30
322 Perancangan SiSEEIML..........cc.veciiriieiiieiieeteerieie et et esaeseaeereetseeseesseesseessaessseessessnes 31
323 Perancangan PrOSES .........cooieuiiiieiii ittt 32
324 Perancangan Antarmuka ..........c.ccoooioiiiiiiiiii e 42
BAB IV HASIL DAN PEMBAHASAN ....coitiiiiititiee ettt st 44
4.1 HaSIl PENEIIHIAN ..ottt ettt e 44
4.1.1 Implementasi Pengumpulan Dataset ..........c.cccoveeieeiinincienieriee e 44
412 Implementasi Labelling.........c..cocvevcieiiieciieiieiieie ettt e seees 45
413 Implementasi PreproCesSINg.........oieeiiieitieriieiierie ettt ettt e 45
4.1.4 Implementasi Seleksi FitUr...........cocveviiiieiiieie ettt 49
4.1.5 Implementasi AIZOTitMa SVIM .......cccoviiiiiiiiieiieiieteee sttt 49
4.1.6 Implementasi Algoritma NB ........coccieiiiiiiiiiee e e 50
4.1.7 IMPIemMENtasi SISTEIM ......vievieiieiiieeteeiie e ettt eie et tee et eeeseb e s e esbeessaesseeseanseesnnas 51

4.2 PONZUJIAN . ...cuiieiiieiiiie et eteeste et e stteeestaestaeetaessaeesseesseasseassaesseesssesssesssesssessseasseenseessaenseens 52
421 Pengujian Balanced Dataset..........ccccuecereiieieniiiiieiere et 52
422 Pengujian Unbalanced Dataset...........cccevuerieeienenieieie ettt 54

4.3 PemDaNASAN ..ottt et ettt 55
BAB V PENUTUP ..ottt ettt sttt sttt en et st 57
5.1 LG 1101 1 U1 3 o RSP PRUP 57
52 SATAIL. ...ttt sttt sttt ettt ettt e b ettt et 57
DAFTAR PUSTAKA ...ttt e st en et s xiii



Gambar 2.1
Gambar 3.1
Gambar 3.2
Gambar 3.3
Gambar 3.4
Gambar 3.5
Gambar 3.6
Gambar 3.7
Gambar 3.8
Gambar 3.9

Gambar 3.10

Gambar 3.11

Gambar 3.12
Gambar 3.13
Gambar 3.14
Gambar 3.15
Gambar 3.16
Gambar 3.17
Gambar 3.18
Gambar 3.19

Gambar 4.1
Gambar 4.2
Gambar 4.3
Gambar 4.4
Gambar 4.5

DAFTAR GAMBAR

RYDEYPIANE ...t 9

metodologi penelitian ..........ceecieririiiei e 18
Hasil Observasi Akun Instagram............cccoeeeevienienienieee e 19
Komentar SPam........cooiueeiiiiiiiiieeeeee e 19
Metode Modified Waterfall ...........cccoeiieiieiiiniieeeeeeeeeeee e, 30
ATSIEEKEUT SISTEIMN ...ttt 31
Flowchart Keseluruhan Sistem ..........ccoccoeeieiierienieneeeeceeeeeee 32
Flowchart Text PreproCessing ..........ccveeveveeereeesieniesieeie e 33
Flowchart Casefolding.........ccooouieiieiieiieieeee e 34
Flowchart CIeaning..........cccccuevevieiieviiesieeieeseesee e ere e seeesae e 35
Flowchart Normalisasi Bahasa ..........ccccoceeveviiiinininninieccceee 36
Flowchart S1angword...........c.cccveeviiiieiienieeieeieeie e 37
Flowchart Stemming............ccoecveeiivieiienieeieeie e 38
Flowchart Tokenizing dan Stopwords Removal............ccocceeivnirenennne. 39
Flowchart Pembobotan TF-IDF...........cccoooiiiiiiiiiiee e 40
FIowWchart SVIM ...t 41
Flowchart Naive Bayes........cccocceeeieiierieieeeeee e 41
Rancangan Halaman Preprocessing..........cc.ovveveeeveeieecieenreenieeneeesenennes 42
Rancangan Halaman KIasifikasi.........cccoceeveerenieieninieninieieneeeeen 43
Rancangan Halaman Deteksi Komentar Spam..........c.ccccceveninieniennenne. 43
Hasil Scraping Data ..........cccvevieiiieiiieieeeceeseesee et 45
Dataset hasil LabeliSasi........ccceeerrierierienienieeie et 45
Halaman PreproCesSing .........ecveeveeciierieesieenieenieseesreeeeeveeseesseesseessnas 51
Halaman Pelatihan dan Pengujian ...........ccceceveeiieeieciicnieniecieeeeeeeene, 51
Halaman Deteksi Komentar Spam..........ccccocevevieeciieciieneenienieeeeeeeene. 52



Tabel 2.1
Tabel 2.2
Tabel 3.1
Tabel 3.2
Tabel 3.3
Tabel 3.4
Tabel 3.5
Tabel 3.6
Tabel 3.7
Tabel 3.8
Tabel 3.9
Tabel 3.10
Tabel 3.11
Tabel 3.12
Tabel 3.13
Tabel 3.14
Tabel 3.15
Tabel 3.16
Tabel 3.17
Tabel 3.18
Tabel 3.19
Tabel 3.20
Tabel 3.21
Tabel 3.22
Tabel 3.23
Tabel 4.1
Tabel 4.2
Tabel 4.3
Tabel 4.4
Tabel 4.5
Tabel 4.6
Tabel 4.7
Tabel 4.8

DAFTAR TABEL

CONFUSTON MATFTX ... 12
SEALE OF ThE AV ..ot 14-16
Contoh Data Hasil Web Scraping .........ccecceeeeevieiienieneeeeeeeeeeee 20
Contoh Data Hasil Labelling..........c.cccvevievienienieeeeieeeeeeeee e 20
Contoh Data Hasil Casefolding............cccoeveeiieniinieeiieieeeeeeee e 21
Contoh Data Hasil Cleaning...........ccccueeeerieeireciienieeneesieeeeeeeee e 21
Contoh Data Hasil Normalisasi Bahasa .............cccoccoeiieiiiniiiiiieces 22
Contoh Data Hasil SIangword...........ccoooieiieiienieeeee e 22
Contoh Data Hasil Stemming.........c.cccoeeeeveenienieeeeieeeeeeeeee e 22
Contoh Data Hasil Tokenizing dan Stopwords Removal.............ccccue.... 23
Contoh Data Training Setelah Preprocessing..........ccocceeveeveeiiecveecreenenne. 23
Contoh Perhitungan TF-IDF.............cccccoiiiiiiiiiiiiieieceeeeeeee e 23
TF-IDF Data Training ternormaliSasi...........cccceveerierierieriereenieneneenenens 24
Contoh Data Testing Setelah Preprocessing...........cceccvevveivenienieniennenns 25
TF-IDF Data Testing ternormaliSasi .........ccccceeeveerieerieenieeniesie e 25
Contoh hitung nilai W.........occieeiieiieieiee e 26
Hasil contoh hitung nilai W ........cccooviieiiiiiieeeee e 27
Contoh hitung nilai D........ceeevieiieiieieiecece e e 27
Hasil contoh hitung nilai b .........ccoeeviieiiiciiiiieieceeeeeeee e 27
Contoh hitung kernel data teSting..........cccccveeeveeereeriereenienieeee e, 27
Hasil contoh hitung kernel data testing .........c.ecvveveevierieniinieecieeieenene, 28
Hasil kernelisasi data teStiNg .......covevierieriieeieeieeeereeeee et 28
Confussion Matrix Contoh Data Testing...........ccceccvevierrieneeneenieereenne, 29
Tabel Spesifikasi Perangkat Keras.........cccccoeevveeiieviienienienieeiecieeie e, 31
Tabel Spesifikasi Perangkat Lunak ...........cccccoeeevieviiinieniiniieieeieeiee, 31
Confussion Matriks SVM kernel Linear dengan Balanced Dataset.......... 52
SVM Linear Balanced Dataset, pengujian nilai C yang berbeda............... 53
Confussion Matriks Multinomial NB dengan Balanced Dataset .............. 53
Multinomial NB Balanced Dataset, Lidstone Smoothing......................... 53
Confussion Matriks SVM kernel Linear dengan Unbalanced Dataset...... 54
SVM Linear Unbalanced Dataset, pengujian nilai C yang berbeda.......... 54
Confussion Matriks Multinomial NB dengan Unbalanced Dataset .......... 55
Multinomial NB Unbalanced Dataset, Lidstone Smoothing..................... 55

Xi



Modul Program 4.1
Modul Program 4.2
Modul Program 4.3
Modul Program 4.4
Modul Program 4.5
Modul Program 4.6
Modul Program 4.7
Modul Program 4.8
Modul Program 4.9
Modul Program 4.10
Modul Program 4.11
Modul Program 4.12
Modul Program 4.13
Modul Program 4.14
Modul Program 4.15
Modul Program 4.16

DAFTAR MODUL

Pengumpulan Dataset............ooccoeviiiiiiiiiiiiiieteeee e 44
INisiasi Datasel ........coeoeiiiiiiiiiieiee e 45
INisiasi Dataset .......ccveeiieiiieiieiiee et 45
(0] 1511 71 1 VSRR 46
Normalisasi Bahasa..........ccccoeeeeiieniineiieeeeeeeeee e 46-47
SIANGWOTA ....oovviiiieiiecie et 47
Hapus duplikasi data..........ccccoevienieniiieeee e 48
SEEMMING ..ot 48
Tokenizing dan Stopwords Removal ............cccoooeiiiniininnnne 48
Penyetaraan Dataset .........coeceeeeieeriiiierieeniie e 48
Pembagian Dataset..........ccceeeviveiiiiieciieiesieceeeeeeee e 49
Pembobotan TF-IDF .........ccccovininiiiiiiiiiiinnceccceeee, 49
Pelatihan dan Pengujian SVM ......c..cccoviiviiiiienieciece e, 50
Akurasi Pelatihan dan Pengujian SVM..........ccocoiiiiiiiinn, 50
Pelatihan dan Pengujian NB ........cccoooiiiiiiiiieeeeee 50
Akurasi Pelatihan dan Pengujian NB............ccoooiiiiiiininns 51

xii



