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The GARCH-MIDAS model was utilized to evaluate the components of economic policy
uncertainty (EPU) that exert the greatest influence on exchange rate volatility. The
findings indicate that both global EPU and its domestic counterpart (NEPU) contribute to
exchange rate fluctuations; however, NEPU demonstrates a significantly stronger effect
than GEPU. Additionally, the analysis identifies NEPU as a more effective predictor of

exchange rate volatility relative to GEPU.

I. Introduction

Despite extensive research on exchange rate movements
(see Korley & Giouvris, 2021), current models—such as
monetary and portfolio balance models—are widely viewed
as insufficient for delivering robust and reliable forecasts.
A significant gap in these frameworks is their failure to ac-
count for economic policy uncertainty (EPU) as a poten-
tial driver of exchange rate volatility (see Abid, 2020; Ad-
jei & Adjei, 2017; Baker et al., 2016). While debate persists
over whether ambiguity or uncertainty should theoretically
impact price volatility, it is undeniable that expectations
influence both supply and demand. Thus, elevated uncer-
tainty about government policy and its implementation is
likely to intensify unpredictability in exchange rate move-
ments. For example, EPU can affect export and import lev-
els, thereby shifting the demand for foreign currency and
influencing exchange rates. Furthermore, changes in inter-
est rate policy can impact borrowers’ decisions between do-
mestic and foreign currency loans, shaping exchange rate
dynamics. This theoretical link between economic policy
uncertainty and exchange rates has motivated increasing
empirical investigation into the role of uncertainty as a new
source of exchange rate volatility (see Aftab et al., 2024;
Bush & Noria, 2021; Liming et al., 2020; Zhou & Zhang,
2023). However, most of these studies rely on the global
economic policy uncertainty (GEPU) indices derived from
newspaper articles compiled by Baker et al. (2016). This
dependence raises questions about the generalizability of
findings, especially for African economies, which are often
not adequately represented in indices such as GEPU. Con-
sequently, the primary aim of this study is to determine

whether exchange rate volatility in the context of policy
uncertainty is more heavily influenced by global or domes-
tic sources of EPU. To address this, the study contributes to
the literature on the EPU-exchange rate volatility nexus in
several key ways.

First, measuring economic policy uncertainty (EPU) ac-
curately remains a complex challenge due to the multitude
of channels through which governments interact with mar-
kets. The Global Economic Policy Uncertainty (GEPU) in-
dex, developed by Baker et al. (2016), is a pivotal tool in this
area. Despite its global relevance, the GEPU index’s lack of
explicit coverage for African countries limits its applicabil-
ity to African economies. In response, Salisu et al. (2023)
developed an Africa-focused EPU, specifically for Nigeria.
This index reflects the unique economic and policy envi-
ronment of Nigeria, a major actor in Africa’s economy. The
Nigerian Economic Policy Uncertainty (NEPU) index is pri-
marily centered on domestic factors in an economy that is
nonetheless highly sensitive to external shocks, prompting
a reassessment of the hypothesis that EPU drives exchange
rate volatility.

Building on this background, the first contribution of the
current study is to investigate the comparative effects of
EPU—both global and domestic—on the volatility dynamics
of Nigeria’s exchange rate. The second contribution moves
beyond traditional impact analysis, testing which type of
EPU, global or domestic, is more significant for out-of-
sample forecasts of exchange rate volatility. Third, earlier
studies using the monthly EPU indices from Baker et al.
(2016) to analyze month-to-month exchange rate volatility
may have captured broad trends in policy uncertainty, but
risk overlooking important short-term fluctuations. To ad-
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dress this, we employ a GARCH-MIDAS framework. This ap-
proach allows us to leverage daily exchange rate data and
monthly EPU data at their respective frequencies, capturing
detailed and dynamic interactions without loss of informa-
tion.

After this introduction, the remainder of the paper is or-
ganized as follows: Section II details the data and method-
ology; Section III presents and discusses the empirical find-
ings; and Section IV concludes the study.

II. Data and Methodology
A.Data

The dataset spans from January 2012 to December 2023,
with the availability of the African NEPU index determining
this timeframe. Daily Nigerian exchange rates against the
USD were obtained from investing.com, and both stock
prices and the NEPU index are available daily. By contrast,
the GEPU index is only provided monthly; therefore, both
indices are analyzed at a monthly frequency for consis-
tency. During the estimation process, all series are repre-
sented as the first difference of their natural logarithms
to enable interpretation in percentiles. The GEPU index
methodology follows Baker et al. (2016)1, while the NEPU
index is based on Salisu et al. (2023)2. This study focuses on
the NEPU—Africa’s version of the EPU index—to establish
the beginning and end periods. For comparability, both the
NEPU and GEPU are utilized at monthly frequencies, and all
series are expressed as the first difference of their natural
logarithms during estimation.

Presented in Table 1 are additional statistics of interest,
including the F-statistic from an autoregressive conditional
heteroscedasticity (ARCH) test and the Q-statistic/Q-
square-statistic from the Ljung-Box autocorrelation test.
These tests are conducted across three different lag lengths
(k = 5 and k = 10) for consistency and robustness. The
results provide substantial evidence of conditional het-
eroscedasticity and autocorrelation in the exchange rate
series. Together with other factors, this supports the ap-
propriateness of our chosen estimation technique in the
subsequent section.

Furthermore, Figure 1 offers visual representations of
potential co-movements between the exchange rate and
EPU. A preliminary review of the figure suggests a strong
positive correlation between the exchange rate and the EPU
index—particularly from the domestic perspective—provid-
ing a compelling basis for further investigation.

B. Methodology

The exchange rate and EPU data are observed at differ-
ent frequencies—the EPU is available monthly, while ex-
change rate data is collected daily. To address this disparity,
we employ the GARCH-MIDAS model, introduced by Engle

et al. (2013), which is specifically designed to integrate
variables sampled at different intervals within a unified
framework. This approach allows us to preserve the intrin-
sic characteristics of each variable and avoids potential in-
formation loss that can occur when data is forced into a sin-
gle frequency. Consequently, GARCH-MIDAS is well suited
to our goal of assessing the distinct predictive power of
NEPU and GEPU in forecasting exchange rate volatility.
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Equations (1), (2) and (3) lay out the structure of the
GARCH-MIDAS model used in this study. Specifically,
Equation (2) is the mean equation, while Equations (2) and
(3) capture the conditional variance components—short-
run and long-run, respectively. In Equation (1), the para-
meter u represents the average (unconditional mean) of the
exchange rate return series, and h; denotes the short-run
volatility component, which follows a GARCH(1,1) process.
The parameters a and S correspond to the ARCH and
GARCH terms, respectively. These parameters are con-
strained to be non-negative (@« > 0 and 8 > 0) and their
sum must be less than one (¢ + 8 < 1) to ensure model
stability.

The long-run component, 7;, incorporates exogenous
factors—such as the EPU indices or realized volatility—and
is constructed by extending the monthly value across all
days within that month. In Equation (3), the parameter, rw
results from the application of a rolling-window approach,
allowing the long-run trend to update monthly. The para-
meter m represents the intercept of the long-run compo-
nent.

Of particular interest is the slope coefficient, 8, which
measures the predictive influence of the EPU series on ex-
change rate volatility.  Finally, the  weights,
¢k (w1,w2) >0,k =1,..., K, are non-negative and are de-
signed to sum to one, ensuring proper identification of
the model’s parameters. Together, these elements enable
the model to flexibly and accurately capture both short-
term and long-term volatility dynamics while integrating
explanatory variables observed at different frequencies."

III. Empirical Result

The primary focus of this study is to assess whether un-
certainty arising from changes in economic policy inten-
sifies exchange rate volatility, and whether this effect dif-
fers between domestic and global sources of uncertainty.
The key parameter of interest is the slope coefficient (6),
which, as presented in Table 2, is statistically significant

1 See https://www.policyuncertainty.com/ for the GEPU data

2 See https://epuindexng.com/ for the NEPU data
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Table 1. Preliminary results

Daily Exchange rate

Uncertainty Index

Actual Returns NEPU GEPU
Summary Statistics
Mean 284.3305 0.0005 31.3278 187.9620
Standard Deviation 141.9189 0.0125 245741 71.5048
cov 0.4991 25.0000 0.7844 0.3804
Skewness 1.6270 10.9462 0.8938 0.7205
Kurtosis 6.5846 280.6463 4.3545 2.8260
No. Obs. 3649 3649 168 168
Frequency Daily Monthly
Start 01/01/2010 January, 2010
End 29/12/2023 December, 2023
Conditional Heteroscedasticity & Autocorrelation tests
ARCH(5) 96.54812*** 2.3653**
ARCH(10) 100.0025*** 4.8724**
Q(5) 152.16*** 19.429**
Q(10) 197.86*** 37.114**
Q2(5) 104.76*** 12.516
Q2(10) 47462*** 12.636

Note: The reported figures are F-statistics for the ARCH test and Ljung-Box Q-statistics for the autocorrelation test, evaluated at following lag lengths (k = 5 and k =10). The ARCH
test examines the null hypothesis of no conditional heteroscedasticity, while the autocorrelation test assesses the null hypothesis of no serial correlation. Statistical significance at
the 1%, 5%, and 10% levels is indicated by ***, **, and *, respectively, representing cases where the null hypotheses are rejected.
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Figure 1. Trends in exchange rate and economic policy uncertainty

Note: The figure shows daily exchange rates (orange) and monthly economic policy uncertainty (blue), with NEPU on the left-side and GEPU on the right-side of the plots.

not only for realized volatility (RV) but also for external fac-
tors (GEPU and NEPU). This finding indicates that the null
hypothesis of no predictability is rejected for both RV and
the two alternative dimensions of EPU. Notably, while the
coefficient is positive for RV, it suggests that larger fluctu-
ations in RV lead to increased exchange rate volatility and
the effect is even greater when NEPU and GEPU are the

underlying sources of volatility. These results provide ro-
bust evidence that EPU acts as an amplifier of exchange rate
volatility, highlighting that higher EPU differentials are as-
sociated with increased foreign exchange market activity.
Furthermore, our analysis demonstrates that the volatility-
inducing effect of EPU is more pronounced for NEPU than
for GEPU.
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Table 2. GARCH-MIDAS estimates

Economic Policy Uncertainty (EPU)

Parameter GARCH-MIDAS-RV
NEPU GEPU
0.0007 0.0007 0.0004
B (0.0002) (0.0003) (0.0002)
o 0.3589*** 0.3138*** 0.2537***
(0.0305) (0.0176) (0.0122)
3 0.3593*** 0.5702*** 0.6418***
(0.0292) (0.0129) (0.0097)
9 0.0552*** 0.5223*** 0.1276***
(0.0053) (0.0579) (0.0107)
w 5.6725** 1.0011*** 12.145***
(2.8696) (0.0079) (0.0923)
m 0.0158*** 0.0003*** 0.0003***
(0.0007) (2.8956e-05) (2.206e-05)

Note: y is the unconditional mean of the exchange rate volatility, «and 8 denotes the ARCH and GARCH terms, while the parameter 6 is the slope coefficient. The terms w and m de-

note the adjusted beta polynomial weight and long-run constant term, respectively. The values in parenthesis are the standard errors of the parameter estimates, while ***, ** and *

imply statistical significance at 1%, 5%, and 10% levels, respectively.

Table 3. Out-of-sample forecast evaluation

Stock Returns 75% Sub-sample 90% Sub-sample
Predictor h=30 h=60 h=90 h=30 h=60 h=90

5\5/ 14228 1.8231* 1.7574* 226344 -0.3530 -0.0924*

NEPU [0.1710] [0.1016] [0.0894] [0.0163] [0.7322] [0.9270]
S\S’ 2.6650** 40502 1.3551 1.0001 1.6723* 1.7942*

GEPU [0.0153] [0.0029] [0.1858] [0.3298] [0.1288] [0.0832]

GESPU 27424+ -4.1792%+ -0.2892 -3.9435% -2.3067* -1.2207

NEPU [0.0129] [0.0024] [0.7745] [8.7179e-04] [0.0465] [0.2320]

Note: This table presents test statistics based on the approach of Harvey et al. (1997). A negative and statistically significant value indicates that the GARCH-MIDAS-X model, which

incorporates exogenous factors such as NEPU and GEPU, provides more accurate out-of-sample forecasts of stock return volatility. If the statistic is not significant, the null hypothe-

sis is not rejected, suggesting no difference in forecast performance between the two models (see Salisu et al., 2020). The syntax ***, ** and * indicate statistical significance at 1%,

5%, and 10% levels, respectively.

Furthermore, a comparison of the forecast performance
of alternative EPU-based GARCH-MIDAS predictive mod-
els, using the Harvey et al. (1997) out-of-sample forecast
evaluation approach, shows that the GARCH-MIDAS model
incorporating NEPU outperforms GEPU in predicting ex-
change rate volatility. This result remains consistent across
various sample sizes and forecast horizons. The analysis
indicates that the effectiveness of EPU in forecasting ex-
change rate volatility depends on whether domestic or
global EPU dynamics are considered. The consistency of
these results supports the dependability of the research
outcomes.

IV. Conclusion

To determine which dimensions of Economic Policy Un-
certainty (EPU) significantly influence exchange rate
volatility dynamics, we employ the GARCH-MIDAS model,

which accommodates variables observed at different fre-
quencies. Our findings reveal that both Global Economic
Policy Uncertainty (GEPU) and National Economic Policy
Uncertainty (NEPU) contribute to exchange rate volatility.
However, NEPU exerts a comparatively greater impact than
GEPU. Moreover, we demonstrate that NEPU’s predictive
power regarding exchange rate volatility is more pro-
nounced when compared to GEPU. This suggests that pol-
icymakers should prioritize reducing domestic risks to en-
hance currency stability.
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