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ABSTRAK 
 

PEMODELAN RUNTUN WAKTU PADA JUMLAH KASUS DEMAM 

TIFOID DI INDONESIA: PREDIKSI DAN MODEL TERBAIK 

 

Demam tifoid merupakan penyakit menular yang disebabkan oleh bakteri 
Salmonella Typhi dan masih menjadi masalah kesehatan serius di Indonesia. Pola 
penyebarannya yang musiman serta dipengaruhi oleh faktor lingkungan seperti 
suhu udara menjadi tantangan dalam pengendalian kasus. Penelitian ini bertujuan 
untuk membangun model prediksi jumlah kasus demam tifoid di Indonesia 
menggunakan pendekatan pemodelan runtun waktu, yaitu ARIMA, ARIMAX, 
SARIMA, SARIMAX, GSTARIMA, dan GSTARIMAX. Data yang digunakan 
meliputi jumlah kasus demam tifoid dari portal JKN BPJS Kesehatan, data suhu 
rata-rata dari National Centers for Environmental Information, serta data spasial 
(longitude dan latitude) dari Google Earth. Evaluasi model dilakukan dengan dua 
indikator utama yaitu Root Mean Square Error (RMSE) dan Corrected Akaike 
Information Criterion (AICC). Hasil penelitian menunjukkan bahwa model 
GSTARIMAX memberikan performa terbaik dengan nilai AICC sebesar 1170 dan 
RMSE sebesar 1.95. Hal ini menunjukkan bahwa penambahan variabel eksogen 
(suhu) dan variabel spasial (longitude dan latitude) memberikan dampak signifikan 
dalam meningkatkan akurasi model prediksi jumlah kasus demam tifoid di 
Indonesia. Model ini diharapkan dapat menjadi alat bantu dalam pengambilan 
keputusan kebijakan kesehatan masyarakat ke depan. 
. 
 
Kata Kunci: Demam Tifoid, Runtun Waktu, GSTARIMAX. 
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ABSTRACT 
 

TIME SERIES MODELING OF TYPHOID FEVER CASES IN 
INDONESIA: FORECASTING AND THE BEST MODEL 

 

Typhoid fever is an infectious disease caused by Salmonella Typhi and remains a 
major public health concern in Indonesia. Its seasonal transmission pattern and 
environmental influences such as air temperature pose challenges in managing 
the number of cases. This study aims to construct a time series forecasting model 
for the number of typhoid fever cases in Indonesia using ARIMA, ARIMAX, 
SARIMA, SARIMAX, GSTARIMA, and GSTARIMAX models. The data includes 
monthly typhoid fever cases from the JKN BPJS Health portal, average 
temperature data from the National Centers for Environmental Information, and 
spatial data (longitude and latitude) from Google Earth. Model performance was 
evaluated using Root Mean Square Error (RMSE) and Corrected Akaike 
Information Criterion (AICC). The results indicate that the GSTARIMAX model 
outperformed other models, yielding the lowest AICC value of 1170 and RMSE of 
1.95. These findings suggest that incorporating exogenous variables (temperature) 
and spatial components (longitude and latitude) significantly enhances the 
prediction accuracy of typhoid fever case forecasts in Indonesia. This model can 
serve as a valuable tool in public health decision-making and disease prevention 
strategies. 
. 
 
Keywords: Typhoid Fever, Time Series, GSTARIMAX models 
.  



 

 

 

x 

 

DAFTAR ISI 

  

LEMBAR PERSETUJUAN SKRIPSI .......................................................... ii 

LEMBAR PENGESAHAN SKRIPSI .......................................................... iii 

PERNYATAAN ORISINALITAS ................................................................ iv 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

UNTUK KEPENTINGAN AKADEMIS......................................................... v 

KATA PENGANTAR ................................................................................. vi 

ABSTRAK ............................................................................................... viii 

ABSTRACT .............................................................................................. ix 

DAFTAR ISI ............................................................................................... x 

DAFTAR SINGKATAN ............................................................................ xiii 

DAFTAR TABEL ..................................................................................... xiv 

DAFTAR GAMBAR .................................................................................. xv 

BAB I PENDAHULUAN..............................................................................1 

Latar Belakang .......................................................................................1 

Rumusan Masalah..................................................................................5 

Tujuan Penelitian ....................................................................................5 

Manfaat Penelitian ..................................................................................6 

BAB II TINJAUAN PUSTAKA ....................................................................7 

2.1  Landasan Teori ............................................................................7 

2.1.1 Demam TIfoid (Tifoid Demam) ...............................................7 

2.1.2 Suhu Udara ............................................................................7 

2.1.3 Pemodelan Matematika ..........................................................8 

2.1.4 Runtun Waktu ........................................................................8 

2.1.5 Autoregressive Integrated with Moving Average (ARIMA) ......9 



 

 

 

xi 

 

2.1.6 Autoregressive Integrated with Moving Average with 

Exogenous Variabel (ARIMAX) .........................................................10 

2.1.7 Seasonal Autoregressive Integrated with Moving Average 

(SARIMA) ..........................................................................................10 

2.1.8 Seasonal Autoregressive Integrated with Moving Average with 

Exogenous Variable (SARIMAX) .......................................................11 

2.1.9 Generalized Space-Time Auto-regressive Integrated Moving 

Average (GSTARIMA) .......................................................................13 

2.1.10 Generalized Space-time Autoregressive Integrated Moving 

Average with Exogenous Variables (GSTARIMAX) ...........................13 

2.1.11 Root Mean Square Error (RMSE)......................................14 

2.1.12 Corrected Akaike Information Criterion (AICC) ..................15 

2.2  Hasil Penelitian Terdahulu .........................................................15 

2.3 Kerangka Pemikiran .......................................................................17 

BAB III METODOLOGI PENELITIAN .......................................................19 

3.1  Metode dan Desain Penelitian ...................................................19 

3.2  Tempat dan Waktu Penelitian ....................................................20 

3.3  Alat dan Data Penelitian ............................................................22 

3.4 Variabel Penelitian ......................................................................22 

3.4.1  Data Demam Tifoid BPJS Kesehatan ......................................23 

3.4.2 Data Suhu dan Longitude Latitude ..........................................23 

3.5  Metode Analisis .........................................................................24 

3.5.1 Preprocessing Data ..............................................................24 

3.5.2  Postprocessing Data dan Evaluasi .......................................26 

3.5.3  Postprocessing Data dan Evaluasi .......................................26 

3.5.4  Postprocessing Data dan Evaluasi .......................................27 



 

 

 

xii 

 

3.5.5  Postprocessing Data dan Evaluasi .......................................27 

3.6  Metode Analisis ......................................................................28 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ..................................22 

4.1 Preprocessing .............................................................................22 

4.1.1 Data Jumlah Kasus Demam Tifoid di Indonesia ......................22 

4.1.2 Data Rata Rata Suhu 34 Provinsi di Indonesia ........................23 

4.1.3 Data Longitude dan Latitude 34 Provinsi di Indonesia .............25 

4.2 Hasil Pemodelan Runtun Waktu .................................................27 

4.2.1 Augmented Dickey-Fuller Test (ADF Test) ..............................28 

4.2.2 Prediksi 6 Bulan Kedepan (Short Time Predict) .......................29 

4.2.2 Prediksi 6 Bulan Kedepan (Short Time Predict) .......................33 

4.2.4 Pengaruh Waktu Prediksi ........................................................37 

4.3 Pembahasan ..............................................................................38 

BAB V KESIMPULAN DAN SARAN ........................................................50 

5.1  Kesimpulan ................................................................................50 

5.2 Saran ..........................................................................................52 

DAFTAR PUSTAKA .................................................................................53 

 

 

 

 

 

 

 

 

 

 



 

 

 

xiii 

 

DAFTAR SINGKATAN 

  

ARIMA : Auto Regressive Integrated Moving Average. 

ARIMAX : 
Auto Regressive Integrated Moving Average with       
Exogenous Variable. 

AICC : Corrected Akaike Information Criterion 

GSTARIMA : 
Generalized Space-Time Auto Regressive 
Integrated  Moving Average. 

GSTARIMAX : 
Generalized Space-Time Auto Regressive 
Integrated Moving Average with Exogenous 
Variable 

JKN BPJS : 
Jaminan Kesehatan Nasional Badan 

Penyelenggara Jaminan Sosial. 

SARIMA : 
Seasonal Auto-Regressive Integrated Moving 
Average  

SARIMAX : 
Seasonal Auto-Regressive Integrated Moving 
Average with Exogenous Variable 

  



 

 

 

xiv 

 

DAFTAR TABEL 

 

Tabel 2.1 Hasil Penelitian Terdahulu. ....................................................... 17 

Tabel 3.1 Jadwal Penelitian ..................................................................... 23 

Tabel 3.2 Jadwal Penulisan Skripsi .......................................................... 24 

Tabel 3.3 Data Penelitian. ........................................................................ 25 

Tabel 4.1 Data Stasiun Pemantau Suhu 34 Provinsi di Indonesia ............. 34 

Tabel 4.2 Data Longitude dan Latitude 34 Provinsi di Indonesia………....35 

Tabel 4.3 Perbandingan Model Prediksi Runtun Waktu Serta Nilai RMSE 

dan AICC...........................................……………………………………….40 

Tabel 4.4 Data Testing dan Data Prediksi Model SARIMAX (1,1,1)(1,1,1) 

.................................................……………………………………………….41 

Tabel 4.5 Perbandingan Model Prediksi Runtun Waktu Serta Nilai 

RMSEdanAICC.................................................…………………...……….44 

Tabel 4.6 Data Testing dan Data Prediksi Model ARIMAX (3,1,1)............45 

  



 

 

 

xv 

 

DAFTAR GAMBAR 

 

Gambar  2.1 Kerangka Penelitian. ............................................................ 20 

Gambar 3.1 Prosedur Penelitian .............................................................. 24 

Gambar 3.2 Prosedur Pengambilan data BPJS Kesehatan ...................... 25 

Gambar  4.1 Data Jumlah Kasus Demam Tifoid di Indonesia Periode Januari 

2015 sampai Desember 2023. ................................................................... 33 

Gambar 4.2 Hasil Augmented Dickey-Fuller Test Wilayah DKI Jakarta ... 38 

Gambar 4.3 Plot ACF dan PACF Wilayah DKI Jakarta ............................ 38 

Gambar  4.4 Plot Hasil Prediksi Model SARIMAX (1,1,1) (1,1,1) Untuk 

Wilayah DKI Jakarta. ............................................................................... 42 

Gambar 4.5 Plot Hasil Prediksi Model ARIMAX(3,1,1) Untuk Wilayah DKI 

Jakarta ..................................................................................................... 47 

Gambar 4.6 Grafik Garis Short Time Predict Penyakit Demam Tifoid di 

Indonesia Menggunakan SARIMAX Model .............................................. 50 

Gambar 4.7 Grafik Garis Medium Time Predict Penyakit Demam Tifoid di 

Indonesia Menggunakan ARIMAX Model ................................................ 50 

 

 

 


	6203235ee943fdc8025ac89c6e6d325e3c2546e918e03fccf8a8ea1989c17e8c.pdf
	6c9db74ca0ed144f63640fcdbd42592d488cd320f4593bfa2d0c4163fb0d7509.pdf
	d70ed7b004927da2117945dea53afc2db602da789bccfbd5c56887e7f5cb91f2.pdf
	e8bc38ba276b268f8f23e9cf6d22692efbca2e0551782cad13e5cf0cf508147a.pdf

