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ABSTRAK

ANDHIKA RAFI LAZUARDI. Analisis Dampak Teknik Imputasi terhadap
Performa Prediksi Kematian Ternak akibat African Swine Fever menggunakan
Model LSTM dan GRU. Dibimbing oleh ENDANG PURNAMA GIRI dan
LAILAN SAHRINA HASIBUAN.

Penelitian ini menganalisis dampak teknik imputasi terhadap performa
prediksi kematian babi akibat wabah African Swine Fever (ASF), penyakit yang
menular dan mematikan pada babi, di Sumatera Utara menggunakan model Deep
Learning. Data diperoleh dari Balai Veteriner Medan dan disusun dalam format
harian. Tahap praproses meliputi pengecekan dan pengisian missing value
menggunakan teknik imputasi linear, moving average, PCHIP, dan Bayesian
Gaussian Approach. Data dimodelkan menggunakan LSTM dan GRU, serta
dievaluasi menggunakan metrik NRMSE, Pearson Correlation, dan MAPE. Secara
kuantitatif, pada data harian diperoleh NRMSE = 0,888, Pearson = 0,9706, dan
MAPE = 83,88%; setelah agregasi menjadi mingguan NRMSE meningkat menjadi
0,1695, Pearson turun menjadi 0,8852, dan MAPE melonjak menjadi 696,6914%.
Hasil menunjukkan bahwa pemilihan teknik imputasi berpengaruh signifikan
terhadap kualitas prediksi, di mana kombinasi antara imputasi PCHIP dengan
model GRU pada data harian dapat memberikan performa terbaik dengan stabil dan
akurat. Agregasi ke level mingguan menunjukkan penurunan performa, yang
kemungkinan disebabkan oleh penurunan jumlah sampel data setelah agregasi.
Temuan ini menegaskan pentingnya pemilihan metode imputasi yang tepat pada
deret waktu dengan tingkat proporsi nilai hilang yang tinggi, serta bahwa keputusan
agregasi harus dipertimbangkan sebagai trade-off dalam upaya menghasilkan
prediksi yang andal dalam mendukung pemantauan dan pengambilan keputusan
epidemiologis.

Kata kunci: african swine fever, data deret waktu, deep learning, kematian babi,
metode imputasi.

ABSTRACT

ANDHIKA RAFI LAZUARDI. Impact Analysis of Imputation Techniques on
Livestock Mortality Prediction Performance due to African Swine Fever Using
LSTM and GRU Models. Supervised by ENDANG PURNAMA GIRI and
LAILAN SAHRINA HASIBUAN.

This study examines the impact of imputation techniques on predicting swine
mortality due to African Swine Fever (ASF), a contagious and often fatal disease in
domestic and wild pigs in North Sumatra using deep learning. Case data were
obtained from Balai Veteriner Medan and organized in a daily format.
Preprocessing included checking and imputing missing values using linear
interpolation, moving average, PCHIP, and a Bayesian Gaussian approach. Data
were modeled with LSTM and GRU and evaluated using NRMSE, Pearson
correlation, and MAPE. Quantitatively, the daily results were NRMSE = 0,0888,
Pearson = 0,9706, and MAPE = 83,88%; after aggregation to weekly data, NRMSE
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'ose to 0,1695, Pearson fell to 0,8852, and MAPE surged to 696,69%. Results
indicate that the choice of imputation significantly affects prediction quality: the
PCHIP-GRU combination on daily data yielded the best, most stable and accurate
formance. Aggregation to the weekly level reduced performance, likely due to
decreased number of observations. These findings underscore the importance of
ecting appropriate imputation methods for time series with a high proportion of
ssing values, and that the decision to aggregate should be treated as a trade-off

een noise reduction and loss of temporal resolution when producing reliable
dictions for epidemiological monitoring and decision making.
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words: african swine fever, deep learning, missing data imputation, pig
mortality, time series.
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