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Abstract

This study investigates the relationship between global macroeconomic policy uncertainty
and crude oil price volatility. The Global Economic Policy Uncertainty (GEPU) index
is employed as a measure of global economic uncertainty, and its relationship with oil
prices is examined over the period from 1997 to 2024. To analyze the data, various models
including VAR, BEKK-GARCH, DCC-GARCH, VECH-GARCH, and CCC-GARCH are
utilized to explore the dynamic interactions between these variables. The results indicate
that increased economic uncertainty is generally associated with greater oil price volatility
across most periods. However, in certain periods, rising oil prices may contribute to a
reduction in economic uncertainty. Among the models used, the DCC-GARCH and BEKK-
GARCH frameworks demonstrate superior capability in capturing the dynamic volatility
transmission and the relationship with economic uncertainty. The findings suggest a
bidirectional and predictable relationship, along with volatility spillovers, between global
economic policy uncertainty and oil prices. However, the direct and short-term effects of
shocks from one variable on the other are weak and often statistically insignificant. This
relationship is more evident in terms of volatility correlations. In the long run, increases in
oil prices may contribute to heightened global economic instability.
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The relationship between global economic policy uncertainty and crude oil price volatility

1. Introduction

holds a prominent position in the economic literature. From a theoretical perspective,
economic uncertainty can influence oil prices through various channels such as global
demand, production costs, market expectations, and investment activity. Increased
uncertainty typically leads to a decline in both investment and consumption, which in turn
reduces demand for oil. On the other hand, heightened uncertainty can intensify
precautionary behavior in financial and commodity markets, thereby amplifying oil price
volatility. Moreover, oil price fluctuations may feed back into the level of economic
uncertainty, especially in oil-exporting countries whose fiscal budgets are heavily
dependent on oil revenues. In the realm of empirical research, various models have been
employed to examine this relationship. GARCH-type models, particularly bivariate
frameworks such as the BEKK-GARCH, are widely used to analyze the dynamic behavior
of volatility and interdependencies between indicators like the GEPU index and oil prices.
These models effectively capture conditional dependencies and the time-varying structure

of correlations.

2. Methodology

In this study, all variables are treated as endogenous to enable the analysis of causal
relationships among them. The core analysis is conducted using the Vector Auto
Regression (VAR) model, which allows for the examination of dynamic interactions
between the variables. The data are collected on a monthly basis from January 1997 to
December 2024, and all analytical procedures are carried out using the Python
programming language within the Jupyter Notebook environment. Prior to model
estimation, the stationarity of the variables is assessed using the Augmented Dickey-Fuller
(ADF) test. To analyze the dynamics of variance and correlation between the GEPU index
and oil prices, multivariate GARCH models are employed. The BEKK-GARCH model is
used to investigate the transmission of shocks and volatility between the variables.
Significant coefficients in the off-diagonal elements of the matrices indicate volatility
spillovers. The DCC-GARCH model accounts for time-varying correlations through a
dynamic structure while modeling variances using a GARCH framework, making it
suitable for analyzing evolving correlations over time. The CCC-GARCH model, a simpler
alternative to the DCC-GARCH, assumes constant correlations over time. Lastly, the VEC-

GARCH model provides a more complex vector-based structure for simultaneously
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modeling volatility, offering higher precision and flexibility. These models differ in terms

of correlation dynamics, flexibility, number of parameters, and computational complexity.

3. Discussion

The dataset consists of 334 monthly observations from 1997 to 2024 for two-time series:
global economic policy uncertainty (GEPU) and oil prices. Visual inspection of the time
series reveals that their relationship varies over time, displaying both positive correlations
and inverse relationships in different periods, with changing direction and intensity. The
Augmented Dickey-Fuller (ADF) test was employed to examine the stationarity of the
series, and after first differencing, both series were found to be stationary. Based on the
Akaike Information Criterion (AIC), the optimal lag length was determined to be eight.
The Granger causality test indicates that increasing the number of lags leads to statistically
significant causality. Given the model's stability with two variables, a Vector
Autoregressive (VAR) model was estimated. The results suggest that both GEPU and oil
prices exhibit strong autoregressive properties, with past values significantly influencing
their current levels. An increase in past oil prices tends to reduce GEPU, while higher past
GEPU leads to an increase in oil prices—potentially reflecting improved economic
conditions in the first case and heightened economic concerns in the latter. Although these
effects diminish over longer lags, they persist in the long run. Specifically, GEPU continues
to positively influence oil prices in the long term, while sustained increases in oil prices
eventually exert a significant negative impact on GEPU, potentially due to heightened
economic instability. Impulse response functions show that shocks to GEPU have an
initially strong and positive effect on itself, which gradually decreases and converges to
zero over time—indicating mean-reverting behavior and system stability. In contrast, oil
price shocks have temporary and oscillatory effects on GEPU, and shocks to GEPU exhibit
no strong short-term impact on oil prices. In some periods, impulse responses are not
statistically significant, suggesting the influence of noise and other external economic
factors. Following the estimation of the VAR model, both variables exhibited ARCH
effects. Consequently, the relationship between the two series was further investigated
using four different multivariate GARCH models. As each model has its specific
assumptions, their results were visualized through dedicated plots, including ACF and
PACF diagrams, residual diagnostics, ARCH tests, and information criteria such as AIC
and BIC. Among the models considered, the BEKK and DCC models were evaluated as

the most propriety based on these criteria.
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This study analyzes the relationship between the Global Economic Policy Uncertainty
(GEPU) index and oil prices using DCC, VAR, and BEKK models. The findings reveal a

4.Conclusion

stable correlation between the two variables, primarily influenced by their past values, with
bidirectional causality confirmed by the VAR model. The BEKK model indicates that
shocks to volatility have persistent effects, largely governed by the variables' own
dynamics. From a policy perspective, short-term declines in oil prices may reduce
economic uncertainty, while in the long run, this relationship could reverse, potentially
leading to increased instability. The study emphasizes the importance of considering time
lags and cumulative effects in policy formulation and suggests that shared macroeconomic
factors drive the persistent correlation. Future research is encouraged to explore advanced

models for enhanced predictive accuracy.
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