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ABSTRAK 

 

 

Nama Mahasiswa / NPM  : Affa Lelira Ibrahim / 22083010065 

Judul Skripsi                     : Implementasi Mixed Geographically and 

Temporally Weighted Regression (Mixed GTWR) 

dengan Robust Estimator untuk Prediksi Tingkat 

Kejahatan Di Jawa Timur 

Dosen Pembimbing          : 1. Trimono, S.Si., M.Si. 

2. Aviolla Terza Damaliana, S.Si., M.Stat. 

 

Perkembangan sosial-ekonomi di Indonesia membawa tantangan signifikan 

terhadap stabilitas keamanan, sebagaimana tercermin dari peringkat ke-52 pada 

Global Peace Index 2023. Provinsi Jawa Timur mencatat jumlah kejahatan tertinggi 

ketiga di Indonesia pada tahun 2024 dengan 60.102 kasus. Fenomena kejahatan 

tersebut memiliki kompleksitas tinggi karena dipengaruhi oleh heterogenitas 

spasial dan temporal, di mana hubungan antar faktor sosial-ekonomi berbeda antar 

wilayah dan waktu. Penelitian tersebut bertujuan mengimplementasikan model 

yang mampu memprediksi tingkat kejahatan dengan mempertimbangkan 

heterogenitas serta menangani keberadaan outlier yang dapat menurunkan akurasi 

estimasi. Metode yang digunakan adalah Mixed Geographically and Temporally 

Weighted Regression dengan pendekatan Robust MM-Estimator (Robust Mixed 

GTWR). Model tersebut mengombinasikan variabel global dan lokal serta 

menggunakan prosedur estimasi yang stabil terhadap data ekstrem. Variabel yang 

digunakan meliputi persentase penduduk miskin, Indeks Pembangunan Manusia 

(IPM), Tingkat Pengangguran Terbuka (TPT), rasio polisi, dan gini ratio di Jawa 

Timur periode 2020–2024. Hasil penelitian menunjukkan adanya 15 outlier dalam 

data. Evaluasi model Robust Mixed GTWR menghasilkan nilai 𝑅2 sebesar 0,84 dan 

MSE sebesar 1912,247. Implementasi robust estimator terbukti efektif 

meningkatkan stabilitas model, terlihat dari variabel gini ratio yang sebelumnya 

tidak signifikan pada model Mixed GTWR menjadi signifikan pada model robust. 

Hasil tersebut memberikan kontribusi pada pencapaian target SDGs ke-16 dan 

mendukung agenda RPJPN 2025–2045 melalui penyediaan model prediksi 

kejahatan yang lebih akurat dan stabil.  

 

 

Kata kunci :  Heterogenitas Spasial-Temporal, MM-Estimator, Mixed 

Geographically and Temporally Weighted Regression, Prediksi 

Kejahatan, R-Shiny 
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ABSTRACT 

 

 

Student Name / NPM : Affa Lelira Ibrahim / 22083010065 

Undergraduate thesis 

title 

: Implementation of Mixed Geographically and 

Temporally Weighted Regression (Mixed GTWR) 

with Robust Estimator for Crime Prediction in 

East Java 

Advisors : 1. Trimono, S.Si., M.Si. 

2. Aviolla Terza Damaliana, S.Si., M.Stat. 

 

 

Socio-economic developments in Indonesia pose significant challenges to security 

stability, as reflected in the 52nd ranking in the 2023 Global Peace Index. East 

Java Province recorded the third highest number of crimes in Indonesia in 2024 

with 60,102 cases. The phenomenon of crime has a high complexity because it is 

influenced by spatial and temporal heterogeneity, where the relationship between 

socio-economic factors differs between regions and times. The research aims to 

implement a model that is able to predict crime rates by considering heterogeneity 

and deal with the existence of outliers that can reduce the accuracy of estimates. 

The method used is Mixed Geographically and Temporally Weighted Regression 

with the Robust MM-Estimator (Robust Mixed GTWR) approach. The model 

combines global and local variables and uses a stable estimation procedure for 

extreme data. The variables used include the percentage of the poor population, the 

Human Development Index (HDI), the Open Unemployment Rate (OUT), the police 

ratio, and the Gini ratio in East Java for the 2020–2024 period. The results showed 

that there were 15 outliers in the data. The evaluation of  the Robust Mixed GTWR 

model yielded a value of 0.84 and an MSE of 1912.247. The implementation of 𝑅2 

robust estimators has proven to be effective in increasing model stability, as can be 

seen from the Gini ratio variable that was previously insignificant in  the Mixed 

GTWR model to be significant in the robust model. These results contribute to the 

achievement of the 16th SDGs target and support the 2025–2045 RPJPN agenda 

through the provision of a more accurate and stable crime prediction model.  

 

Keywords: Crime Prediction, MM-Estimator, Mixed Geographically and 

Temporally Weighted Regression, Spatial-Temporal Heterogeneity, R 

Shiny   
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