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ABSTRAK

Nama Mahasiswa / NPM :  Alfaro Alamsyah Muchlisun / 22083010041

Judul Skripsi . Implementasi Geographically Weighted
Generalized Poisson Regression dengan Optimasi
Fisher-Scoring untuk Pemodelan Kasus Gizi
Buruk Balita di Jawa Tengah

Dosen Pembimbing : 1. Aviolla Terza Damaliana, S.Si., M.Stat.
2. Shindi Shella May Wara, M.Stat.

Kasus gizi buruk pada balita di Provinsi Jawa Tengah masih menjadi masalah
kesehatan yang serius. Pada tahun 2022 tercatat sekitar 9.499 balita (1% dari total
balita yang ditimbang) mengalami gizi buruk, tertinggi di Pulau Jawa. Meskipun
persentasenya turun menjadi 0,64% pada tahun 2024, jumlah kasus justru
meningkat menjadi 11.348 balita, menunjukkan bahwa jumlah kasus gizi buruk
masih tinggi dan belum menunjukkan penurunan. Dari sisi data, variabel respon
berupa data cacah yang umumnya dimodelkan dengan regresi Poisson. Namun,
hasil analisis menunjukkan varians jauh lebih besar dari rata-rata dengan
dispersion ratio sebesar 162,5811 (>1), sehingga terjadi overdispersi dan model
Poisson menjadi kurang sesuai. Selain itu, uji Breusch-Pagan menunjukkan
adanya heterogenitas spasial (BP = 8,1539; p-value = 0,04294), yang berarti
pengaruh faktor-faktor risiko berbeda antarwilayah. Untuk mengatasi hal ini,
digunakan metode Geographically Weighted Generalized Poisson Regression
(GWGPR) yang mampu menangani overdispersi sekaligus memperhitungkan
perbedaan pengaruh antarwilayah. Model ini bekerja dengan memberi bobot
berdasarkan kedekatan geografis, sehingga parameter diestimasi secara lokal.
Proses estimasi dilakukan dengan algoritma Fisher-Scoring yang memperbarui
parameter secara bertahap hingga konvergen. Hasil penelitian menunjukkan
bahwa GWGPR memberikan performa terbaik (AIC 496,374; BIC 497,133), lebih
baik dibandingkan GPR (AIC 505,678; BIC 513,455) dan Poisson Regression
(AIC 5716,718; BIC 5722,939). Variabel persentase posyandu aktif (X;)
signifikan di seluruh wilayah, sedangkan konsumsi tablet tambah darah (X,) dan
kemiskinan (Xg) bersifat lokal. Sementara itu, variabel imunisasi dasar lengkap
(X;) sebagai variabel kategorik tidak menunjukkan pengaruh yang signifikan
dalam model. Secara keseluruhan, GWGPR memberikan hasil yang lebih spesifik
dalam menjelaskan faktor risiko gizi buruk.

Kata Kunci: Gizi buruk, Spasial, Geographically Weighted Generalized Poisson
Regression (GWGPR), Fisher-Scoring, Jawa Tengah



ABSTRACT

Student Name / NPM : Alfaro Alamsyah Muchlisun / 22083010041
Undergraduate  thesis : Implementation  Geographically  Weighted
title Generalized Poisson Regression with Fisher-

Scoring Optimization for Modeling Cases of

Malnutrition in Toddlers in Central Java
Advisors : 1. Aviolla Terza Damaliana, S.Si., M.Stat.

2. Shindi Shella May Wara, M.Stat.

Cases of malnutrition among toddlers in Central Java Province remain a serious
health issue. In 2022, approximately 9,499 infants (1% of the total infants
weighed) were recorded as suffering from malnutrition, the highest rate on the
island of Java. Although the percentage dropped to 0.64% in 2024, the number of
cases actually increased to 11,348 infants, indicating that the number of
malnutrition cases remains high and has not yet shown a decline. From a data
perspective, the response variable consists of count data, which is typically
modeled using Poisson regression. However, the analysis results indicate that the
variance is significantly greater than the mean, with a dispersion ratio of
162.5811 (>1), indicating overdispersion and rendering the Poisson model less
appropriate. Additionally, the Breusch-Pagan test indicates the presence of
spatial heterogeneity (BP = 8.1539; p-value = 0.04294), meaning the influence of
risk factors varies across regions. To address this, the Geographically Weighted
Generalized Poisson Regression (GWGPR) method was used, which is capable of
handling overdispersion while accounting for differences in effects across
regions. This model works by assigning weights based on geographical proximity,
so that parameters are estimated locally. The estimation process is performed
using the Fisher-Scoring algorithm, which iteratively updates the parameters until
convergence. The results show that GWGPR performs best (AIC 496.374; BIC
497.133), outperforming GPR (AIC 505.678; BIC 513.455) and Poisson
Regression (AIC 5716.718; BIC 5722.939). The variable for the percentage of
active posyandu (X,) was significant across all regions, while iron tablet
consumption (X,) and poverty (Xs) were locally significant. Meanwhile, the
variable for complete basic immunization (X;), as a categorical variable, did not
show a significant effect in the model. Overall, GWGPR provided more specific
results in explaining the risk factors for malnutrition.

Keywords: Malnutrition, Spatial, Geographically Weighted Generalized Poisson
Regression (GWGPR), Fisher-Scoring, Central Java
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