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Introduction

Several factors contribute to the complexity of predicting global trade
volume for goods, including:

Global economic growth
Trade policies
Supply chain disruptions
Technological advancements

The goal of this paper is to determine whether using a statistical
ensemble model offers a significant advantage over relying on
individual component models.



Dataset



Temporal coverage

Temporal coverage: January 1960 – December 2022
Training set: 744 data points
Forecast set: 12 data points
Frequency: Monthly



Data Processing

Trade volume = mean(Export volume, Import volume)
Values not adjusted for deflation
Standardization: Standard Scaler, centering the distribution of
features around a mean of zero and scaling them to possess a unit
variance.



Models

SCUM: Simple Combination of Univariate Models
The Statistical Ensemble Model is a SCUM (Petropoulos and
Svetunkov, 2020).
Forecasts and prediction intervals are derived from four distinct
univariate statistical models, using the median:

Exponential Triple Smoothing (ETS)
Complex Exponential Smoothing (CES)
AutoRegressive Integrated Moving Average (ARIMA)
Dynamic Optimized Theta Model (DOTM)



Model SEM architecture
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Results and discussion

While the MASE value of 2.07 is considered acceptable, it signifies
that the forecasting error of the Statistical Ensemble Model is
approximately twice as large as that of the naive reference model.
An RMSE of 63.65 billions USD indicates that, on average, the
model’s predictions deviate from the actual value by 63.65 billion
USD. Moreover, given an average global goods trade volume of
556.21 billion USD, the relatively high RMSE implies that the average
error accounts for approximately 11.44% of the mean value.



Results and discussion

MAPE value of 2.74, suggesting that, on average, the predictions
generated by the SEM deviate by 2.74% from the actual values. This
indicates a relatively low level of error and suggests the model’s
precision.
Additionally, the U1 coefficient value, which approaches 0, implies a
higher level of accuracy for the Statistical model. Moreover, the U2
coefficient value, which is less than 1, contradicts the assertion made
by MASE by affirming that the SEM achieves a higher degree of
accuracy compared to the naive model.



Results and discussion



Conclusion

The median effect within the Statistical Ensemble Model appears to
mitigate extreme values in our case and maintains close alignment
with the best-performing models, enabling it to visually and generally
track the curves of real data, unlike the ARIMA model, for example.
This ability to track curves is critical for economic forecasting,
particularly in predicting global goods trade volume to anticipate
international economic trends.
SEM is designed to capture unique information that the others
cannot, in theory SEM should be better (not verified for our use case).
Future research: AI-based models
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