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Forecasting Macroeconomic Variables Using Machine Learning: the Case of Slovakia
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In this study, we compare several machine learning models against a benchmark to forecast industrial production and inflation in Slovakia using a comprehensive dataset from the National Bank of Slovakia. To our knowledge, there is no systematic study of such breadth using these methods for an industrialized small open economy such as Slovakia. Our sample spans periods of high (Great Recession) and relatively lower economic uncertainty. To ensure robustness, we employ a rolling window scheme.

Our results underscore the importance of capturing nonlinearities in Slovakia’s macroeconomic data, an aspect often ignored by published linear-model studies. Regularization also proves beneficial: we test three models each that account for regularization and nonlinearities across five forecasting horizons, minimizing the likelihood of random outperformance.
We address the critique of Makridakis et al. (2018), who used only really simple methods such as a basic Support Vector Machine (SVM) or a single decision tree and concluded that machine learning (ML) models fail to outperform. Consistent with their findings, SVM is the weakest model in our tests. However, more sophisticated, tree-based methods show substantial improvement, indicating that the choice of ML approach is crucial.

We further assess ML methods for forecast combination. They perform well for industrial production but less so for inflation. Additionally, we measure directional accuracy, revealing that ML models not only yield better forecasts but also are more likely to capture the correct direction of change in the target variables—a feature never tested before in machine learning related studies in economics.

Finally, we examine forecasts using common factors and soft indicators. While ML forecasts leveraging common factors can beat the benchmark, they are still outperformed by full-dataset models. Soft-indicator-based ML forecasts, on the other hand, are particularly effective in predicting the direction of change.

In sum, our findings confirm the value of ML models—especially Elastic Net and bagged methods—in consistently outperforming the benchmark for Slovakia’s key macroeconomic variables. We therefore recommend rigorous testing of ML tools in official forecasting exercises and encourage macroeconomists to recognize the roles of regularization and nonlinear methods in generating superior forecasts.
 



