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ABSTRAK

Nama : Dareff Danny Oesman
NIM : 41820010043
Program Studi : Sistem Informasi

Judul Laporan Skripsi : Komparasi Algoritma Menggunakan Random Forest dan Support
Vector Machine Pada Dataset Kematian Akibat Gagal Jantung

Pembimbing : Yunita Sartika Sari, S.Kom, M.Kom

Gagal jantung merupakan salah satu penyebab utama kematian dunia, dengan 17,9
juta kematian akibat penyakit kardiovaskular tercatat pada tahun 2019. Penelitian ini
bertujuan untuk membandingkan keakuratan prediksi kematian akibat gagal jantung antara
dua algoritma machine learning, yaitu Random Forest dan Support Vector Machine (SVM).
Penelitian ini diharapkan dapat memberikan kontribusi yang dapat membantu para
profesional medis dalam pengambilan keputusan yang lebih baik di dunia medis. Penelitian
ini menggunakan dataset yang berasal dari platform Kaggle, yang berisi data tentang pasien
dengan risiko gagal jantung, dan data tersebut diolah melalui beberapa tahap seperti pre-
processing diantaranya, data cleaning, data scaling dan pengurangan data. Algoritma
Random Forest dan SVM diterapkan pada data yang diolah dan kinerjanya dievaluasi
menggunakan Confusion Matrix untuk mengukur akurasi, presisi, recall dan F1 Score. Hasil
penelitian menunjukan bahwa algoritma Random Forest memiliki tingkat akurasi yang lebih

tinggi daripada SVM.

Kata Kunci: Gagal jantung, Machine Learning, Prediksi Kematian
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ABSTRACT

Name : Dareff Danny Oesman

NIM : 41820010043

Study Program : Sistem Informasi

Title Thesis : Comparison of Algorithms Using Random Forest and Support

Vector Machine on the Death Due to Heart Failure Dataset

Counsellor : Yunita Sartika Sari, S.Kom, M.Kom

Heart failure is one of the main causes of death in the world, with 17.9 million deaths
due to cardiovascular disease recorded in 2019. This study aims to compare the accuracy of
predicting deaths from heart failure between two machine learning algorithms, namely
Random Forest and Support Vector Machine (SVM). It is hoped that this research can
provide contributions that can help medical professionals make better decisions in the
medical world. This research uses a dataset originating from the Kaggle platform, which
contains data about patients at risk of heart failure, and this data is processed through several
stages such as pre-processing including, data cleaning, data scaling and data reduction. The
Random Forest and SVM algorithms are applied to the processed data and their performance
is evaluated using the Confusion Matrix to measure accuracy, precision, recall and F1 Score.
The research results show that the Random Forest algorithm has a higher level of accuracy

than SVM.

Keyword: Heart Failure, Machine Learning, Death Prediction

vii

http://digilib.mercubuana.ac.id/



DAFTAR ISI

N1 I3 1 O RO RPR i
HALAMAN PERNYATAAN KARYA SENDIRI ......cooiiee e I
HALAMAN PENGESAHAN ...ttt i
KATA PENGANTAR .ottt stae et e et e e abe e e eaee e s nnaeeans v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ......cccccoviiiieevecee, Y,
ABST RAK e nes v
AB ST RA CT et e et e e e e e e e e a e e e nae e e nraee e Vil
YA e I AN o ] SRR TRR viii
DAFTAR TABEL ..ottt ettt e et e e snbe e e snaeeennneeans X
DAFTAR GAMBAR ... oottt et e et e e b e e eaee s Xi
DAFTAR LAMPIRAN ...ttt ettt Xiii
BAB | PENDAHULUAN ... ..oiiiit ettt snae e snae e s s 14
L1 Latar BelaKang.........ooeeiioiiiiiiiiii ettt eas 14
1.2 RUMUSAN MaSalan ... 15
IR T 1 0 - U T RSP SUPPPP 15
1.4 Batasan Masalah ... 15
L5Manfaat PENEIITIAN ... 15
1.6 Sistematika PENUIISAN.........coiiiiiece e 15
BAB Il TINJAUAN PUSTAKA .ttt 17
2.1 TeOri/KONSEP TEIKAIT ... .viiiiiiiiiiee it 17
2.1.1 KardiOVASKUIAT .....ccuiiiieeiiiie ettt e et e e et e e e eneaeeeeens 17

2.2.2 DAtA MINING ....uiiiiiiieeeeeeeee e e 17

2.1.3 PrE-PrOCESSING ... uuvvuieiiiiteieiieteeeeteaeeeatatatateteaataaataeataaaeaaaeaeasasaaseaetsssassssssssssssssssnnes 18

2.1 A RANAOM FOTEST ...oeiiiiiiiieiiiiee ettt et e e e e e ettt e e e st e e e e enneeeeeens 18

2.1.5 SUpport Vector Machineg.............coooiiiiiiiiiii e 19

2.1.6 CONTUSION IMIBLIIX. ...0uvviiiiiiiiiietettete ettt tsaaaettsasssasssssenees 20
2.1.7.Go0gle Colaboratory .............ueiiiiiiiieiieeeee e 22

2.2 Penelitian TerdahulU ... 23
2.2. 1 LItErature REVIEBW ....ccooiieiiiiiiee et e e e et e e 23

2.3 ANAlisis LItErature REVIEW ........uuviiiiiiii i e e e e 42
BAB I METODE PENELITIAN ..ottt 43
3.1 DeSKIipSi SUMDEE Data........ccooiiiiiiiiiiiieie et e e 43
3.2 Teknik Pengumpulan Data...........c.uueeiiiiieiiiiiiiieie e 43
3.3 Diagram Alir Penelitian...............ccccccci 44
3.3 L LItEratur REVIBW .....cceiiiiiiiiiiit ettt e e e e et e e e e e e e e eenaraaeeaeens 44
3.3.2Menentukan JUUL............ooviiiiiiiii e 44

3.3.3 Identifikasi Masalah..................ooooiiiiiiiiii e 45

3.3.4 PenguMPUIAN DALA.........c.cuviiiiiiieeeeieiiiieeee ettt e e e et e e e e e e e e eeenaraeaaaeeas 45

3.3.5 Preprocessing Data/ Data Cleaning .............ccoovveeiiiieiiiieiiiiiiiieeeee e 45

viii

http://digilib.mercubuana.ac.id/



3.3.6 DAta SCAIING ......uveiiiiieiieiiee e e et aas 45

3.3.7 Data REAUCTION ...ttt et e e et e e e e e e e e ensaaeeeens 46

3.3.8 SUPPOrt VECtOr MaChiNg...........oooiiiiieeee e 46

3.3.9 RANAOM FOTEST ...oeieiiiiieeiiiee e et e e ettt e e e st eeeennaeeeeens 46
3.3.10 CONFUSION IMBEFIX ......eiieiiiiiee ettt e et e ettt e e e ettt e e e ennaeeeeenneaeeeenns 46

BAB IV HASIL DAN PEMBAHASAN .....ooiiiii i 47
o o = | =T oo U = o ISR 47
4.1.1  Data Understanding........cccoooeeeeeeeeeeeeieeeeeeeeee e 47

4.1.2  Data PreproCeSSINg ......coocuuvviieiieeeeeeeeiieieee e e e e ettt e e e e e e e e eitraraee e e e e e s enaaneeas 49

4.1.3  Dat@a PrOCESSING ....coeiiiiiiiiiiiiee e e 52

O A o Tol o [ oo F TP PP PPR TP 53

4.1.5 Tools yang digunaKan...............cooeiiiiiiiiiiiiiiieeee e e e 64

BAB V PENUTUP ..ottt 65
5.1 KeSIMpulan.........ccccciiii 65
5.2 SAKAN.....ooi 65
DAFTAR PUST AK A ettt et et e e st e et e e snb e e e nnaeeennneas 66
LAMPIRAN ettt e e e e st e e e e st e e e e aste e e e e snaeeeeeanntaeeeeanraeeeans 70
Lampiran Kartu Asistensi Tugas AKNIT ..........cooiiiiiii e 70
CUFTICUIUM VB ...t e e 71
Lampiran BNSP........ooiiiiiii e a e e 72
Lampiran FOrM REVISI........coiiuiiiiiiiie et e s e e e e e e e e 73
Lampiran Formulir Verifikasi Data............cccccoiiiiiiiiiiiiieeee e 75

X

http://digilib.mercubuana.ac.id/



Tabel 1 Confusion Matrix

DAFTAR TABEL

X

http://digilib.mercubuana.ac.id/



DAFTAR GAMBAR

Gambar 1. RANUOM TTEE .....eoiueeie ettt sttt e st e eeeneenre e e 19
Gambar 2. Support Vector Machine..........ccoov i 20
Gambar 3. Diagram AlIr Penelitian ... 44
Gambar 4. IMPOrt PACKAGE. .......couiiiiiiiiiieee e 47
Gambar 4.1. REAA DALA........cccooiiiiiiisiiiieie et 47
Gambar 4.2. INfOrmasi DAta..........ccoooeiiiiiiiei e 48
Gambar 4.3. Statistik DesKIIPEIT. .........cciiii s 48
Gambar 4.4. NUII DETECTION. .......ccoiiiiiiiieiee e 49
Gambar 4.4.1. Memeriksa OULHEIS. ..o 50
Gambar 4.4.2. MendefiniSikan OULHEIS ........cccoviiieieie e 50
Gambar 4.4.3. BariS OULHEIS.......oociiiiiiieiee s 51
Gambar 4.4.4. RemoVIiNg OULHEIS.......c.ccoiiiiiiie et 51
Gambar 4.5. Heatmap Correlation plot Of the heart failure prediction..................... 52
Gambar 4.6. Dividing Into Numerical and Categorical.............ccccocvevviiiiieiiciciienn 53
Gambar 4.7. Encoding Catagorical FEatUres...........ccovveiiiiiii i 53
Gambar 4.8. Coding Visualisasi categoriCal...........ccccoviieiiiiniiiiieece e 54
Gambar.4.9. Visualisasi CategoriCal............ccccvvieiiiiii i 55
Gambar 4.9.2. Coding Numerical FEatUIeS.........cccccvviiieiie e 55
Gambar 4.9.3. Visualisasi NUMEFICAl..........cccoiiiiiiiiiiieie e 56
Gambar 4.9.4. Visualiasi HeartDISEaSE. .........cccceiiriiiiieieie e 57
Gambar 4.9.5. Categorical features vs target variable.........c..ccccooeiieii e, 58
Gambar 4.9.6. Selection Categorical FEatUIES ..........coveiiiiiereieseee s 59
Gambar 4.9.7. Selection Numerical FEAtUIesS.........ccocvviiiiiiieic e 60
Gambar 5.0. Coding Training And PrediCiton ...........cccevvvieiiiiiiieiie e 61
X1

http://digilib.mercubuana.ac.id/



DAFTAR LAMPIRAN

LAMPIRAN . et ab e e s b et e e e b e e e nne e e e nnneas 70
Lampiran Kartu Asistensi Tugas AKNIT ..o 70
CUMTICUIUM VA ...t 71
LampPiran BNSP ... ...ooiiiiiioi e 72
Lampiran FOIM REVIST........coiiiiiiiiiiiii et 73
Lampiran Formulir Verifikasi Data. ..o 75

Xiii

http://digilib.mercubuana.ac.id/





