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ABSTRACT 

 

Student Name / NPM         : Dian Maharani/22081010184 

Thesis Title                         : Forecasting Inflation in Indonesia Using 

ARIMAX-LightGBM Model with Optuna 

Hyperparameter Optimization Based on 

Macroeconomic Indicators 

Supervisor                           : 1. Dr. Eng. Ir. Anggraini Puspita Sari, ST., MT. 

 2. M. Muharrom Al Haromainy, S.Kom., M.Kom. 

 

Inflation is one of the key indicators reflecting a country’s economic stability; 

therefore, inflation forecasting is crucial as a basis for monetary policy-making and 

economic planning. However, the characteristics of inflation data, which contain 

linear and nonlinear patterns, mean that a single method is often unable to produce 

optimal forecasts. This study aims to develop an inflation forecasting model for 

Indonesia using a hybrid ARIMAX-LightGBM approach with Optuna 

hyperparameter optimization based on macroeconomic indicators. The exogenous 

variables used include money supply (M1 and M2), exchange rate, interest rates, 

inflation expectations, administered prices, and volatile food prices.  

 

The research stages include data cleaning, exploratory data analysis, data 

transformation, stationarity tests, ARIMAX model development, residual modeling 

using LightGBM based on lag features and statistics, hyperparameter optimization 

using Optuna, and evaluation using the Root Mean Squared Error (RMSE), Mean 

Absolute Error (MAE), Mean Bias Error (MBE), and coefficient of determination 

(R²).  

 

The results show that the hybrid ARIMAX-LightGBM model with Optuna 

optimization delivers the best performance compared to the ARIMAX model, the 

LightGBM model, and the hybrid model without optimization. On the test data, the 

model produced an RMSE of 0.055973, an MAE of 0.042383, an MBE of 

0.008892, and an R² of 0.989878. Furthermore, optimization using Optuna 

successfully improved the hybrid model’s performance by reducing the RMSE and 

MAE values compared to the model without optimization. Model analysis shows 

that information derived from the Administered Price and Volatile Food 

components contributed more significantly to improving inflation prediction 

capabilities than other macroeconomic variables during the study period. 

 

Keywords: Indonesian inflation, ARIMAX, LightGBM, Optuna, time series 

forecasting, macroeconomic indicators, hybrid models. 
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