DAFTAR 1Sl

HALAMAN JUDUL ..ottt sttt ne s nnens i
HALAMAN PENGESAHAN PEMBIMBING ........ccoooiiiiie e i
HALAMAN PENGESAHAN PENGUJL ... ii
PERNYATAAN KARYA ASLI TUGAS AKHIR ....ociiieiies e WY
PERNYATAAN BEBAS PLAGIASI ...t Y
A B ST RAK e e anr e e e nnre e nes Vi
ABSTRAGCT .ottt ettt ettt e b et et e s e et et ene b et e neene e re e vii
KATA PENGANTAR ..ottt et e e st e e st e e e ssae e e nneeesnneeeans viil
DY I o G 1 ) R iX
DAFTAR TABEL ..ottt ettt Xi
DAFTAR GAMBAR. ...ttt sb e et e e e nnte e e nneeeenneeeans Xiii
DAFTAR MODUL PROGRAM.......oooite ettt e e nnaa e nnae e Xiv
BAB L.ttt bRt R et st e ettt e bt et nears 1
1.1 Latar BelaKang.......ocoovoiiiiiiiieee s 1
1.2 RUMUSAN MASAIAN ..o 2
1.3 Batasan Masalah ... s 2
1.4 Tujuan Penelitian ..........ccooiiiiicii e 2
1.5 Manfaat PENEIITIAN ........ooiiiieiiceeeee s 3
1.6 MEetode PeNEIITIAN .....cc.eeieiiieieee et re e nneas 3
1.6.1  Metodologi Penelitian ..........cooiiiiiiiiiiiic e 3
1.6.2  Pengembangan SISTEM ........cccuiiiiiieieiesie e 3

1.7 Sistematika PENeITIAN .........cccooiiiiiiiec e 3
BAB 1] .ottt r et ettt nenns 5
2.1 ANALISIS SENUIMEN .....iiiiiiieie et esteeneesreenaeeneenreas 5
2.2 HALESPEECN. ...t e 5
2.3 INSTAGIAM .ottt 5
N - (0 1111 01T SO RPTR 5
2.5 PIEPOCESSING . ...uiiiiieitieeie ettt sttt nrre s 6
2.6 Term Frequency Inverse Document Frequency (TF-IDF) ......ccccooevvveiieiiicvieenne, 7
2.7  Principal Component ANalysis (PCA).....c.oii i 7
2.8 Support Vector Machineg (SVM).......cociiiiiiiiieisese e 8
2.9 CONTUSTON MALFIX 11ttt bt bbb 11
2.10  StAte OF the @It ..ot 12
2N = 1 SO SEUSTRSR 17



3.1 Metodologi PENEIITIAN .......ccuviieiieii e 17

3. L1 ANalisa Masalah ... 17
312 SHUAT LITEIATUN ... st nre s 18
3.1.3  Pengambilan Data.........cccooeiiiiiiiiiiciee e 18
3.1.4  Pelabelan Data........cccoiieieiieiieece e e 18
315 PrEPIOCESSING ...eeveiuieiieiieiete ittt sb bbb 18
3.1.6  Term Frequency Inverse Document Frequency (TF-IDF) ........ccccovevviienen, 24
3.1.7  Principal Component Analysis (PCA)......ccciieiiiieieere e esee e 26
3.1.8  Pembuatan MO .........cooiiiiiiiiiiiceee e 31
3.1.9  Pengujian MO .........coiiiieiie e 42

3.2 Metode Pengembangan SIStEM.........cccuiirieiereie i 42
BAB IV e 50
4.1 HaSH Penelitian...... .o e 50
4.1.1  Pengambilan Data...........cccooiveiiiiiiicsecce e 50
4.1.2  PrEPIOCESSING . ..cuiiteiiietieieeiesteste sttt ettt ettt sttt e st bbb sb et eneeneens 51
4,13 SPHEDALA ......ccviieiiiiiiieiieee e 52
4.1.4  Pembobotan Kata TF-IDF .........cccooiiieiiieceee e 53
4.1.5 Pembuatan Visualisasi Principal Component Analysis.............cc.coovvvnnnnnne. 53
4.1.6  Pembuatan MOUEL.........coooiiiiiiiiciceeee e 54
4.1.7  Pengujian MO .........coveiuiiieiiee et 54
4.1.8  IMplementasi SISTEM ......cccociiiiei e 57
4.1.9  PenguUian SISTEM ........ciiiiiiieiieiie e 60

4.2 PeMDANASAN ...ocviiiieii et re e nres 60
N YRS 63
5.1 KESIMPUIAN ..ot e 63
5.2 SAFAN ...ttt b ettt e b e b e nne e 63
DAFTAR PUSTAKA .ottt ettt s e te e e s te e e eat e e e nae e e e teeeaneaeanes 64
LAMPIRAN ...ttt sttt ettt et e st e b e e e b et et e seebe s e st etesse e eneare s 68



DAFTAR TABEL

Tabel 2.1 CoNTUSION MALFIX.....c.viiiiiieiiiie sttt 11
Tabel 2.2 State Of THE AlT... .o nneas 14
Tabel 2.3 State of The Art (LanjULan) ........cccceiiiiiere e 15
Tabel 2.4 State of The Art (LanjULIAN) .......ccooiiiiiiieece e 16
Tabel 3.1 Hasil Label ManUAL ..........cccooiiiiiiiiiieie e 18
Tabel 3.2 Hasil Case FOIAING .......ooiiiiiieiieece e 19
Tabel 3.3 HaSil ClEANING .......ccveiieiiee sttt nneas 20
Tabel 3.4 Hasil Remove Repetition CharaCter ... 20
Tabel 3.5 Hasil TOKENIZING ....cveivieieeie ettt nne s 21
Tabel 3.6 HaSi NOIMATISASE .....ccvveiieeiiiie et nneas 22
Tabel 3.7 Hasil SEEMMING ......ccooiiiiee et sneas 23
Tabel 3.8 Hasil Stopword REmMOVAEl ............ccooiiiiiiiiieee e 23
Tabel 3.9 Data Hasil PreproCeSSINgG .......civeieiieiieie ettt ee e sra e 24
Tabel 3.10 Contoh Perhitungan TF ........cooiiiiiiee e 25
Tabel 3.11 Contoh Perhitungan TF (Lanjutan) ..........ccccovveviiiieiieeie e 26
Tabel 3.12 Contoh HaSil TF-IDF ........ccooiiieccceee et 26
Tabel 3.13 Contoh Hasil Perhitungan Mean (X)) .......cccooereririniiinieerese e 27
Tabel 3.14 Contoh Hasil Normalisasi Data..........c.cccveeiieieiieniinnisie e 28
Tabel 3.15 Contoh Hasil Perhitungan Covarian MatriX...........cccceeiveveiiieiieiesieeseese e 28
Tabel 3.16 Contoh Hasil Perhitungan Eigenvalue.............ccccooviiiiniiiieieeseee 28
Tabel 3.17 Contoh Hasil Perhitungan Eigenvalue (Lanjutan)...........ccccccovvveveiiieieesecnennnn, 29
Tabel 3.18 Contoh Hasil Perhitungan EIgenVeCTOr ...........coiiiiiiiiiiieiese e 29
Tabel 3.19 Contoh Hasil Eigenvator yang telah diurutkan ..............ccooviveiiiiciiciecenn, 29
Tabel 3.20 Contoh Hasil Eigenvector N_COMPONENT = 2.......ccovveieeiieiieireieseesieenee e seeas 30
Tabel 3.21 Matriks K Kernel LINBAT ........ccccoiiiiiiiiiiieie et 32
Tabel 3.22 Matriks Hessian Kernel LINEAI ..........ccocviieiieiieiiiiese e 32
Tabel 3.23 Hasil Perhitungan Nilai Error Kernel Linear...........ccccccoocvvviiiiie i, 32
Tabel 3.24 Hasil Perhitungan 8ai Kernel LiNear .............ccccoeiieiiiie i 32
Tabel 3.25 Hasil Perhitungan ai Kernel LiNear...........ccocviiiiiiiniiieies s 33
Tabel 3.26 Hasil Iterasi Perhitungan Nilai Error Kernel Linear..........cccccocooviiiiinieiennn. 33
Tabel 3.27 Hasil Iterasi Perhitungan Sai Kernel Lingar ...........ccocoooviiiiniienininieeen, 33
Tabel 3.28 Hasil Iterasi Perhitungan ai Kernel LiNear...........ccocvvviiiineni i 33
Tabel 3.29 Hasil Kernelisasi Seluruh Data Uji Kernel Lin€ar..........cccoeveveieieniniieniennn, 34
Tabel 3.30 Matriks K Kernel Polynomial ...........cccocoviiiiiiiiiiccec e 35
Tabel 3.31 Matriks Hessian Kernel Polynomial...........ccocooiiiiiiiniiiiieseeen 36
Tabel 3.32 Hasil Perhitungan Nilai Error Kernel Polynomial............c..ccccooiiiiiiiiienn, 36
Tabel 3.33 Hasil Perhitungan 8ai Kernel Polynomial...............cccoooiiiiiiieiee 36
Tabel 3.34 Hasil Perhitungan ai Kernel Polynomial..............ccooooiiiiniiiiienn 36
Tabel 3.35 Hasil Iterasi Perhitungan Nilai Error Kernel Polynomial..............ccocoovinnn, 37
Tabel 3.36 Hasil Iterasi Perhitungan 8ai Kernel Polynomial...........cccoooiiiiiiiiniiicnnn, 37
Tabel 3.37 Hasil Iterasi Perhitungan ai Kernel Polynomial............cccocoviiiiiiiiniiien, 37
Tabel 3.38 Hasil Kernelisasi Seluruh Data Uji Kernel Polynomial ..............ccocooviiiinnnn. 38
Tabel 3.39 Matriks K Kernel RBF ... 39
Tabel 3.40 Matriks Hessian Kernel RBF .........c.ooooiiiiiiieii e 39
Tabel 3.41 Hasil Perhitungan Nilai Error Kernel RBF............coooiiiiiiiic 39
Tabel 3.42 Hasil Perhitungan 8ai Kernel RBF...........cccoooiiiiii e 40
Tabel 3.43 Hasil Perhitungan ai Kernel RBF...........cccoiiiiiiiiiee e 40

Xi



Tabel 3.44 Hasil Iterasi Perhitungan Nilai Error Kernel RBF ..., 40

Tabel 3.45 Hasil Iterasi Perhitungan 8ai Kernel RBF.............cooooiiiiiii i 40
Tabel 3.46 Hasil Iterasi Perhitungan ai Kernel RBF ..o 40
Tabel 3.47 Hasil Kernelisasi Seluruh Data Uji Kernel RBF ..., 41
Tabel 3.48 Pengujian MOGEL..........coooviiiiiiiecc e 42
Tabel 3.49 Pengujian Actual Model SVM Kenel LiNear ...........ccocvvviiniiineniesienenie e, 42
Tabel 3.50 Pengujian Actual Model SVM Kenel Polynomial ..............cccoovevviieiieiiiennn, 42
Tabel 3.51 Pengujian Actual Model SVM Kenel RBF ... 42
Tabel 3.52 Kebutuhan Non FUNGSIONAL............c.coiieiiiiiiececc e 43
Tabel 3.53 Kebutuhan FuNgsional.............c.cooiiiiiii e 43
Tabel 3.54 Pengujian BIackbOX ........ccooouiiiiiiiiiceee e 48
Tabel 3.54 Pengujian BIackbox (LanjULaN) .......ccoveverieiereniiisieseeeeee e 49
Tabel 4.1 Hasil Pengujian Confussion Matrix SVM Kernel Linear ............ccccccoovvevvinenen, 55
Tabel 4.2 Hasil Pengujian Actual Model SVM Kernel Linear .........cccoccoveveveivienivennninnnn, 55
Tabel 4.3 Hasil Pengujian Confussion Matrix SVM Kernel Polynomial............................ 55
Tabel 4.4 Hasil Pengujian Actual Model SVM Kernel Polynomial..........c..cccoccvvivenvinnnn. 56
Tabel 4.5 Hasil Pengujian Confussion Matrix SVM Kernel RBF............c.ocoviiieiiienn, 56
Tabel 4.6 Hasil Pengujian Actual Model SVM Kernel RBF..........ccocvvviiiiiiiieiiiene e, 57
Tabel 4.7 Hasil Pengujian MOdel ............coov oo 57
Tabel 4.8 Hasil Pengujian BIACKDOX............ccoiiiiiiiiieie i 60
Tabel 4.9 Hasil Percobaan Nilai Parameter Pada Kernel Polynomial..............cccccoeevinnnn, 61
Tabel 4.9 Hasil Percobaan Nilai Parameter Pada Kernel RBF..........c.ccccooviviiiiiienciieennn, 62
Tabel 4.11 Hasil Percobaan Nilai Parameter Pada Kernel Linear ..........cccccocoveviviiiiieinnn. 62

xii



DAFTAR GAMBAR

Gambar 2.1 (a) hyperplane data linear, (b) hyperplane data nonlinear.............c.c.ccccoveveneen 9
Gambar 3.1 Tahapan Metodologi PENEITIAN ..........cooiiiiiiiiiiiccee e, 17
Gambar 3.2 Flowchart SCraping Data...........ccceiverieiieieeie e 18
Gambar 3.3 Flowchart Tahap PreproCessing ........cccoevererirerinieieiese s, 19
Gambar 3.4 Flowchart Case FOIAING ........ccccooieiieiiiie e 19
Gambar 3.5 Flowchart CIEaNING .........ccoiieieiie i 20
Gambar 3.6 Flowchart Remove Repetition Character ............ccccoeveveiieie v, 21
Gambar 3.7 FIowchart TOKENIZING ......cvoiiereiie e 21
Gambar 3.8 FIowchart NOrmMaliSaSi .........cccuivririeiiiiieie s 22
Gambar 3.9 FIOWChart STEMmMING .......cccooiiiiiiieieee e 23
Gambar 3.10 Flowchart Stopword Removal ............cccooveiiiieiiciccccece e, 24
Gambar 3.11 FIOWChart TE-IDF ........ccooiieecie e 25
Gambar 3.12 Flowchart Principal Component Analysis ..........ccccceveieeneiieiiese e, 27
Gambar 3.13 Grafik Contoh Hasil Principal Component Analysis (PCA) ........ccccoovvvennee. 30
Gambar 3.14 Flowchart Model SVM Kernel LiNear..........ccccovveenieneneseneseseeeeeeean, 31
Gambar 3.15 Flowchart Model SVM Kernel Polynomial ..., 35
Gambar 3.16 Flowchart Model SVM Kernel RBF ..., 38
Gambar 3.17 Metode ProtOtYPing ......c.covreiireeieieie st 42
Gambar 3.18 ArSITEKIUN SISTEIM .......oviiiiiiiiiiiieie e 44
Gambar 3.19 DFD LEVEI O .....oeiieiiee ettt 44
Gambar 3.20 DFD LEVEI 1 ...t 45
Gambar 3.21 Rancangan Halaman Dashboard ..., 46
Gambar 3.22 Rancangan Halaman Dataset ...........ccccoveiveiiiieii e 46
Gambar 3.23 Rancangan Halaman PreproCessing ........ccoevvierirerierienenesiesiesiesesee e, 47
Gambar 3.24 Rancangan Halaman Detection............ccccoveveiiiiii e 47
Gambar 3.25 Rancangan Halaman Statistika ............ccocviiiiiiiiiciiieeee, 48
Gambar 4.1 VisualiSasi Data .........c.ccviiiiiiiinieeieiese e 54
Gambar 4.2 Halaman DashDOArd.............ccooviiriieiiie e 57
Gambar 4.3 Halaman DataSet...........ccoiiiiiiiinieeieiesie et 58
Gambar 4.4 Halaman PreproCeSSING ........coeieureierierieriesiesiesiesiesieeee et 58
Gambar 4.5 Halaman DeteCION .........cccoiiiiiiiieieere e 59
Gambar 4.6 Halaman StatiStIKa ............covivereiieiiee e 60

Xiii



DAFTAR MODUL PROGRAM

Modul Program 4.1 Pengambilan Data ...........ccccooveiviiiiieiiese e 50
Modul Program 4.2 Case FOIAING ........cccooiiiiiiiiiec s 51
Modul Program 4.3 CIEANING ........cccveiiiie et ettt sreenneanes 51
Modul Program 4.4 Remove Repetition Character ............cccooviiiiieieie e 51
Modul Program 4.5 TOKENIZING .....ccvevueeieiieieeie et sre e ans 52
Modul Program 4.6 NOIMAHISAST .......cc.eiveiiriiiiieieieie e 52
Modul Program 4.7 SEMMING .......cccveiieieiieie e sre e sraesreeaesseesreaneeanes 52
Modul Program 4.8 Stopword ReEmMOVAl ............ccoeieiiiiiiiiiee e 52
Modul Program 4.9 Split DAta ..........cccccveiiiiiiie et 53
Modul Program 4.10 TF-IDF .........coiiiiiiiiieeeee e 53
Modul Program 4.11 Principal Component ANalysiS.........cccceciviveiieieeiieseeie e 53
Modul Program 4.12 Pembuatan MOGEL.............cooiiiiiiiiieiiieeeeee e 54

Xiv



