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In this paper, we empirically look at the effects of uncertainty on
risk measures for exchange rates, by focusing on two recent specific
periods: the Brexit and the outbreak of the Covid-19. Based on a
Fama regression extended with uncertainty measures, we forecast ex-
change rate in the short run through a quantile regression approach.
By fitting a Skewed-Student distribution to the quantile forecasts, we
put forward measures of risks for appreciation and depreciation of the
expected exchange rates. We point out two interesting results. First,
we show that the increase in Brexit-related uncertainty is strongly as-
sociated to higher future depreciation risks of the British Pound vs
the Euro, as a mistrust towards the British economy. Second, we get
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1 Introduction

On 23 June 2016, the outcome of the British referendum came as a surprise
as prediction markets and polls suggested the vote would be in favor of re-
maining in the European Union. Until 31 January 2020, no decisive action
was taken, leaving the U.K. economy, and the rest of the world connected to
the U.K., with a large uncertainty. Many research papers have shown that
this political uncertainty generated various adverse macroeconomic effects
on the British economy, in line with the theory on uncertainty initiated by
Knight (1921) and recently popularized by Bloom (2009). Negative domestic
effects of the Brexit have been shown on U.K firms (Bloom et al. 2019), on
trade (Born et al., 2019) or on household income (Dringhra et al., 2016).
The main channel of transmission is the wait-and-see attitude of agents fac-
ing higher uncertainty, as well as increasing financial frictions. In principle,
as soon as uncertainty fades, the economy experiences a bounce-back ac-
companying the business cycle. A major issue related to the Brexit case is
that the uncertainty period lasted for several months in a row, generating
more complex transmission mechanisms to economic and financial sectors.
Although the euro area is likely to be one of the most affected economic zone
by the Brexit uncertainty, worldwide effects are also non-negligible in some
exposed countries (see Hassan et al., 2019). However, immediately after the
Brexit shock, the first macroeconomic adjustment took place through the
exchange rate. Indeed, between May 2015 (the date of the Conservatives’
victory in the general elections, whose program included the holding of the
referendum) and July 2017, the sterling depreciated in real terms by about
15%. As pointed out by Gourinchas and Hale (2017) this drop reflects beliefs
from market participants that the Brexit is expected to permanently affect
the UK economic growth through reversal from trade gains between Furo-
pean partners and reduced cross-border labor flows, both factors weighing
on potential growth.

More recently the Covid-19 pandemic, that started in China end of 2019%,
generated a worldwide recession during the first months of 2020, the U.S. and
Western Europe being so far the most impacted as regards both public health
and economic consequences (the peak in U.S. business cycle is likely to be in

!The first reported death from the Covid-19 is a 61 year-old man who died in China
on 9 January 2020, see Baldwin and Weder di Mauro (2020)



February 2020, see Doz et al., 2020). Indeed, facing the immediate absence
of vaccines, tests and masks, governments decided, more or less rapidly, to
implement lockdown measures with the objective of minimizing health is-
sues at the cost of economic consequences. This unexpected and unusual
sequence of supply and demand shocks led to a drop in GDP growth and,
among other events, to a rise in financial volatility as measured by the VIX|
in global economic policy uncertainty and in pandemic-related uncertainty
(see Baker et al., 2020). Yet, at the same time, we observed that the U.S.
nominal broad effective exchange rate appreciated by 5% between January
and March 2020, that can be understood as a flight-to-quality move in the
presence of increasing global risks.

Relationships between uncertainty measures and exchange rates have
been only recently considered in the literature. For example, when taking
financial volatility as uncertainty measure, Bussiere et al. (2018) show only
mixed evidence about the role of the VIX in the determination of exchange
rates for a bunch of advanced country currencies. Ismailov and Rossi (2018)
show some evidence that the relationship between uncertainty and exchange
rates follows a non-linear pattern. Indeed they point out that the Uncov-
ered Interest rate Parity (UIP) condition, a core relationship in international
finance relating exchange rate evolution and differential of interest rates, is
more likely to hold when uncertainty is low but breaks down during peri-
ods of high uncertainty. The argument they put forward is that arbitrage
opportunity gains become more uncertain during high uncertainty times,
blurring thus the link between exchange rates and interest rate differentials.
Recently Ramirez-Rondan and Terrones (2019) also highlight the non-linear
dependence between differentials of interest rates and exchange rate depre-
ciation, uncertainty being the transition variable of a multivariate threshold
model. As in Ismailov and Rossi (2018), they empirically show that the UIP
condition holds when uncertainty is low, while it is not verified in a high
uncertainty regime, but they do not provide any clear explanation for this
stylized fact.

In this paper, we reconsider the role of uncertainty in exchange rate de-
termination by focusing on two specific periods of time, namely the Brexit
episode, starting just after the June 2016 referendum outcome, and the more
recent Covid-19 crisis starting in January 2020. Especially, our aim is to
provide some new measures of risk assessment for two specific currencies: (i)
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the GBP/EUR exchange rate, one of the bilateral currency that reacted the
most due to the close integration between the euro area and the U.K, and (ii)
the MXN/USD exchange rate, an emerging country currency (Mexican Peso)
vs the currency hegemon (US Dollar). We focus on the Mexican Peso as we
wanted to have a look at an emerging country with tight links with the U.S.
and a floating currency. This case is also interesting to contrast results from
the first analysis on the GBP/EUR as it has been shown that currencies of
advanced and emerging countries behave differently (Bansal and Dahlquist,
2000).

Our objective is twofold. First we would like to account for uncertainty
in the relationship between exchange rate and interest rate differentials, pos-
sibly by allowing for non-linear effect. Second, we would like to compute
risk measures around expected exchange rates, for both appreciation and
depreciation risks. In this respect, our econometric methodology relies on
the extension of the standard Fama regression, that explains exchange rate
depreciation by interest rate differentials, by integrating various uncertainty
measures as explanatory variables. In order to account for possible asymme-
tries, we estimate a quantile regression, allowing for a differentiated impact of
interest rate differentials and uncertainty, depending on the evolution of the
exchange rate. We use this quantile regression to forecast one-month-ahead
expectations, as well as the conditional moments of the distribution around
the forecasts of exchange rates. Then, in order to quantify risk measures, we
fit a generalized Skewed-Student distribution to the one-step-ahead quantiles,
in the spirit of Adrian et al. (2019), in order to get the whole conditional
density. We see this quantile regression approach as an efficient way to fill
our twofold objective.

Empirical results show that this conditional density provides a good way
to anticipate appreciation and depreciation risks. Especially, we show that
the evolution of risks around the British Pound during the Brexit-related
uncertainty period shows a clear shift towards depreciation. In addition, we
show that there is a sharp risk of US Dollar appreciation during the Covid-19
crisis as a flight-to-quality move. Our tool can thus be used to monitor in
real-time expected appreciation/depreciation risks for any currency.

The rest of the paper is organized in three sections. Section 2 presents
the econometric methodology and Section 3 contains our main results for
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both the GDP/EUR and MXN/USD currencies. Last, some conclusions are
discussed in Section 4.

2 Econometric methodology

2.1 Fama equation: A quantile regression approach

There have been many attempts in the econometric literature in order to ex-
plain the evolution of exchange rates, and possibly to forecast out-of-sample.
A nice review has been done by Rossi (2013), especially focusing on forecast-
ing ability of models. However, one of the most considered relationship in
international finance is the one between bilateral exchange rate changes of
two countries and the differential of interest between those countries. This
relationship, referred to as Uncovered Interest Parity (UIP) condition, is a
no-arbitrage condition that can be tested, jointly with rational expectation
hypothesis, through a Fama regression (Fama, 1984). In its general form,
the Fama regression at a monthly frequency can be written as:

Sepn — st =+ B X (i, — ih4) + Eren, (1)

where s; the logarithm of exchange rate measured as the number of units
of domestic currency per one foreign currency, h is a given horizon and iﬁt
and zf , are respectively the domestic and foreign interest rates for a given
maturity h. In such a background, s;., — s; > 0 refers to an appreciation
of the foreign currency (or a depreciation of the domestic currency) over the
horizon h. Against this background, under the null hypothesis of uncovered
interest rate parity and rational expectations we should have 8 = 1 and the
error term &; is supposed to be white noise and orthogonal to interest rate
differentials.

It turns out that empirical evidence that UIP conditions holds is quite scarce,
leading to the well known Fama puzzle. This puzzle relies on the empirical
observation that estimated parameters 5 are much lower than the expected
value of one, generally very negative. In other words, data tend to show
that the high-interest rate currency is likely to appreciate, at odds with
theoretical hypothesis. Various explanations have been put forward in the
literature pointing out the instability overtime of this relationship (Bussiere



et al., 2018), the sensitivity to the horizon (Chinn and Meredith, 2004) or
the non-linearity of the relationship (Baillie and Kilic, 2006). More recently,
some papers have shown that the uncertainty is likely to have a non-linear
impact on the relationship between changes in exchange rate and interest rate
differentials (Ismailov and Rossi, 2018), as high uncertainty is blurring this
relationship. In this paper, we extend this line of research by (i) extending
a standard Fama regression through the integration of uncertainty measures
and (ii) allowing non-linearities into this relationship through quantile re-
gression.

First, we extend the previous Fama equation (1) by integrating the uncer-
tainty generated by the Brexit in the following way:

Sten — St =+ B X (ify —in,) + 7 X unc, + pin, (2)
where unc; is a measure of uncertainty. There exist various available mea-
sures of uncertainty in the literature, such as economic policy uncertainty,
forecasts dispersion, financial volatility ... (for a review see Ferrara et al.,
2017). However, we think that the Brexit uncertainty is a typical case of un-
certainty generated by economic policy and thus we use the Economic Policy
Uncertainty (EPU) index for the U.K. developed by Baker et al. (2016). This
EPU index is computed by counting some specific keywords in media articles
dealing simultaneously with economy, policy and uncertainty (see graph in
Annex). Asregards the Covid-19 crisis, the choice of an adequate uncertainty
measure is not obvious. Baker et al. (2020) have put forward a new mea-
sure of Covid-induced uncertainty but this index is like a dummy jumping
suddenly in January 2020 to 50, while being close to zero over the remaining
of the sample. Our preferred choice is the financial volatility, as measured
by the VIX (see graph in Annex), as a proxy for uncertainty. We agree that
financial volatility is only a proxy of this pandemic-related uncertainty as
other factors are likely to drive the VIX. However, to our view, it makes
sense to consider that due to the nature of this unexpected and unusual pan-
demic shock, the VIX reflects to a large extent the current global uncertainty.

Second, we allow for non-linearities in Equation (2) by estimating parame-
ters within a quantile regression framework, as put forward by Koenker and
Bassett (1978). In opposition to the ordinary least squares (OLS) estimation
procedure, that minimizes the sum of squared errors, quantile estimation



is based on the asymmetric minimization of the weighted absolute errors.
This methodology presents several advantages. One of them is its capacity
to depict, in a better way than OLS, the relationship between two random
variables. Instead of estimating only the conditional mean like the OLS,
quantile regression enables to estimate all the conditional quantile functions.
Furthermore, Koenker and Bassett (1978) argue that in non-Gaussian set-
tings, estimators from a quantile regression are more reliable than the OLS
ones. Let’s denote y;,, the h-month-ahead domestic currency depreciation
(S¢+n — s¢) and x; the vector of conditioning variables, namely the differen-
tial of interest rates and the uncertainty measure. The quantile regression
estimator for a given quantile 7 is given as follows:

T-1

A

67_ = arg I%Hl (T.]l(yH_thtﬂ) | Ytaen — xtﬁT ‘ -+
t=1

-

(1 - T)']l(yt+h<$t5) | Yt+h — xtﬁT Da <3>

where 1) the indicator function. Koenker and Bassett (1978) demonstrate
that the predicted value Q,, nlee (T|2) = 248; is a consistent linear estimator
of the conditional quantile function of vy, ,.

2.2 Risk measurement

Based on previous estimates of the quantiles of the distribution of expected
values ¢:15, we are now able to estimate some risk measures of future evo-
lution of the bilateral exchange rate. However, estimated quantiles do not
ensure a continuous distribution function, it may be that some quantiles are
badly estimated, if for example only few data points belong to this specific
quantile. In this respect, we use the methodology pointed out in a recent
paper by Adrian et al. (2019), in which they try to assess risks around
future GDP growth, and we fit a generalized Skewed-Student distribution
based on the estimated quantiles. Finally, we will use the estimated con-
ditional distributions to measure the associated risks, within the expected
shortfall /longrise framework.

The conditional quantiles Qyt njz:(T|7¢) obtained from the quantile regres-
sions can be used to fit distributions. In a key paper in the field, Koenker
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(2005) provides a formula to transform the estimated conditional quantile
functions into conditional densities. Gaglianone and Lima (2012) build on
this framework and fit an Epanechnikov Kernel to smooth the inverse cdf
obtained from the quantile regressions. Similarly, Korobilis (2017) uses this
methodology in a panel framework. More recently, Adrian et al. (2019) fit a
Skewed-Student distribution to estimate the conditional densities of the US
economic growth. We follow Adrian et al. (2019) and fit a Skewed-Student
distribution to estimate the conditional densities of the expected currency.
The probability density function of the generalized Skewed-Student distribu-
tion is given by:

_ 2, (y—n, y—p | v+l
f(y,u,mow):;t( . ,u)T<a o). W

where p is a location parameter, o a scale parameter, v a fatness parameter
and « a shape parameter. t(.) and T'(.) are respectively the probability den-
sity function (pdf) and the cumulative density function (cdf) of the Student
t-distribution. The quantile matching approach consists in estimating the
four parameters of the generalized Skewed-Student distribution by minimiz-
ing the squared distance between the estimated conditional quantile functions
and the inverse cdf of the generalized Skewed-Student distribution. Since we
estimate four parameters, we run the quantile matching for four different
percent quantiles: 5%, 25%, 75% and 95%. In other words, we choose the
four parameters to match the four different percentiles mentioned above. The
quantile matching approach boils down to solve the following minimization:

{fttths Otsn, Ciny Vipn } =

. A -1 2
argmlnz (Qyt+h\xt(7|$t) - F (TW?U,O% V)) ) (5)

(woav) "

where F~!(.) is the inverse cumulative skewed t-distribution. As a result, we
get the four estimated parameters of the Skewed-Student distribution and
we denote f(.) the estimated Skewed-Student density and F~(.) its inverted
estimated cdf.

Starting from this estimated density function f (.), we can now compute some
risk measures to assess depreciation/appreciation risk h-step-ahead of the
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British Pound versus the Euro. A standard risk measure in empirical finance
is the Value-at-Risk (VaR). It measures the maximum loss of an asset over
a given time horizon and at a defined confidence level. However, it is now
well known that the VaR presents some drawbacks among them its inability
to account for extreme losses. In this respect, the Expected Shortfall (ES
hereafter) is presented now as a better risk measure than the VaR and is
defined as the total probability mass that the conditional density assigns to
the left tail. In other words, it measures the average loss beyond the VaR.
The ES is given by:

1 (™ -
BSun =1 [ Bl (6)

where 7 is the risk level and Fy_tihwt (T]z¢), the estimated conditional cumu-
lative Skewed-Student distribution. As we are also interested in the appre-
ciation risk of the British Pound, we consider the symmetric of the ES, that
is the Expected Longrise (EL hereafter) which is the upper tail counterpart

of the ES. The EL can be expressed as follows:

[ A
ElLin= /1 Pl () dr (1)

Yetn T

In the subsequent empirical part of this paper, we will consider a risk level
of 5% for both ES and EL.

3 Empirical results

In this section, we present empirical results of the previously introduced
approach to measure and forecast in the short term appreciation and depre-
ciation risks. The first application deals with the Brexit-related uncertainty
period and focuses on the risks around the British Pound vs the Euro, while
the second application assesses risks around the US Dollar vs the Mexican
Peso during the Covid-19 crisis. In this paper we focus on the short-term
horizon of h = 1 month as the literature is pointing out that the main de-
viation to UIP condition is for short-term horizons (Chinn and Meredith,
2004).



3.1 GBP/EUR during the Brexit

In this application, we collect monthly data for the GBP/EUR exchange
rate (i.e. the value of one British Pound expressed in Euros, see monthly
log-changes in Figure 6), interest rate differentials between the euro area and
the United Kingdom (see Figure 7) and the Economic Policy Uncertainty
index (see Figure 8) as computed by Baker et al. (2016). All figures are
presented in the Annex. The data spans from January 2000 to December
2018.

Let’s start by presenting the results of the quantile regression stemming from
the estimation of Equation (2), by lagging the uncertainty measure by one
month. Figure 1 presents the estimated parameters stemming from the quan-
tile regression, for various quantiles, as well as confidence intervals estimated
by Bootstrap with a 95% confidence level®>. The procedure considers 20 dif-
ferent quantiles 7, from 7 = 0.05,...0.95. The estimated parameter of the
Fama coefficient 5 switches from negative (for the left tail) to positive (for
the right tail). In other words, in periods of strong depreciation of the British
Pound (or strong appreciation of the Euro), the Fama coefficient tends to be
negative (about -10 for quantiles below 0.2). Against this background, a
rise of the interest rate in the euro area, everything else equal, induces an
appreciation (a depreciation) of the Euro (the British Pound). This result
reflects what has been called the Fama puzzle in the empirical literature.
In opposition, in times of high appreciation of the British Pound (or high
depreciation of the Euro), the Fama coefficient tends to be positive. It turns
out that starting from the quantile 7 = 0.6, the coefficient is significantly
positive, close to +10. This means that in times of strong depreciation of
the Euro, a monetary policy tightening from the ECB leads to a further de-
preciation of the Euro (in opposition to common wisdom about the impact
of monetary policy on exchange rate). Those results related to the right tail
of the distribution reflect the new Fama puzzle of Bussiere et al. (2018).

Compared to the OLS estimator (horizontal red line in Figure 1), we see
that the Fama coefficient tends to show significant evidence of non-linearity
depending on the values of the exchange rate. The OLS estimator is equal to
BOLS = 3.73, that is much higher than its expected value of one, according to
the UIP and rational expectations condition. Thus it means that an increase

2We use the R package quantreg for computations

10



Figure 1: Quantile regression estimators
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Note: The dotted black line represents the estimated quantile regression estimator.
The shaded area is the confidence interval. The solid red line is the OLS estimator

in the euro area interest rate tends to depreciate the Euro the month after.

The estimated parameter 4 for the British uncertainty remains negative for
any quantile, close to the OLS estimate 9% = —0.00006 that is significantly
negative. It means that a rise in UK policy uncertainty always leads to a
depreciation of the British Pound (or an appreciation of the Euro). In the
left tail of the distribution (when the British Pound is rapidly depreciating),
the negative impact of the uncertainty is a bit stronger. Overall, this param-
eter doesn’t show a strong non-linear pattern, namely uncertainty seems to
always play negatively, whatever the exchange rate values.

Let’s now focus on the conditional distribution f (.) of the 1-month-ahead
forecasts of the GBP/EUR exchange rate. Using estimated quantile regres-
sion estimators we draw the Skewed-Student conditional densities for any
date ¢t from Equation (4). Time-varying conditional distributions are pre-
sented in Figure 2. We observe that the conditional densities are somewhat
symmetric before 2016. Then at time of the referendum result, we note a
clear shift to the left of the distribution, indicating an increase in the forecast
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Figure 2: Conditional distribution of EUR/GBP exchange rate

30

Note: Negative values correspond to GBP depreciation and positive values to EUR
depreciation

depreciation risk of the sterling, in line with the jump in the economic policy
uncertainty. Just after the surprising outcome of the referendum, the dis-
tribution became less skewed to the left, but depreciation risks stayed much
higher and the variance larger.

The last part of our methodology is the computation of the risk measures:
the expected shortfall/longrise (ES and EL) as given by Equation (6) and
Equation (7). Figure 3 highlights an asymmetric pattern between depreci-
ation and appreciation risks. Indeed, the depreciation risk of the British
Pound is more volatile and larger than the appreciation risk. If we focus
on the Brexit period, we notice a sharp drop in the depreciation risk. It
decreases from -0.08 in May 2016 to -0.15 in June 2016 and reaches -0.17 in
July 2016, just after the Brexit vote. To sum up, the uncertainty around
Brexit leads to a significant increase of the 1-month-ahead depreciation risk
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Figure 3: Depreciation and appreciation risks for the British Pound

Note: Blue line is the FExpected Shortfall and red line is the Expected Longrise. A
decrease in the ES corresponds to a GBP depreciation risk, while an increase in
the EL corresponds to a GBP appreciation risk

of the British Pound.

3.2 MXN/USD during the Covid-19 crisis

In this application, we collect monthly data for the MXN/USD exchange rate
(see monthly log-changes in Figure 9), 1-month interest rate differentials be-
tween Mexico and the U.S. (see Figure 10) and the VIX index (see Figure
11). All figures are presented in the Annex. The data spans from January
2003 to April 2020, covering thus the beginning of the Covid-19 crisis.

Let’s start by presenting the results of the quantile regression stemming from
the estimation of Equation (2). Figure 4 presents the estimated parameters
stemming from the quantile regression, for various quantiles, as well as con-
fidence intervals estimated by Bootstrap, with a 95% confidence level. The
procedure considers 20 different quantiles 7, from 7 = 0.05,...0.95. The OLS
estimated parameter of the Fama coefficient 3 is negative, BOLS = —221in
line with the standard Fama puzzle. However when considering the quantile
estimated parameters, they are positive for lowest quantiles and are slightly
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Figure 4: Quantile regression estimators for MXN/USD
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Note: The dotted black line represents the estimated quantile regression estimator.
The shaded area is the confidence interval at the 95% level. The solid red line is
the OLS estimator

negatively significant for higher quantiles. In other words, in periods of strong
depreciation of the Peso (or strong appreciation of the US Dollar), the Fama
coefficient tends to be highly positive, though non-significant. Against this
background, a cut in US interest rates, everything else equal, induces a de-
preciation (an appreciation) of the Peso (the US Dollar) one month after.
This stylized fact tends to reflect the perception of the US Dollar as a safe
haven currency. Even when the US economy lies in the low phase of the
cycle, the US Dollar tends to appreciate vs the Mexican Peso.

An interesting result is about the role of uncertainty. Overall, the OLS
estimate is slightly significantly negative, 497 = —0.00054, meaning that on
average a positive shock to the VIX translates to into a USD appreciation,
in a flight-to-quality move. However, the estimated uncertainty coefficient
shows a high degree of non-linearity and tends to increase with the quantiles.
It turns out that for lowest quantiles, i.e. when the Peso depreciates (or the
US Dollar appreciates), the VIX is playing negatively even though the confi-
dence interval is large. It means that during US Dollar appreciation periods,
a spike in financial volatility tends to appreciate even more the US Dollar.
In opposition, for highest quantiles the coefficient ~ is slightly significantly
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Figure 5: Depreciation and appreciation risks for the Mexican Peso vs the
US Dollar

Risk measures with VIX
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Note: Blue line is the Expected Shortfall and red line is the Expected Longrise.
A decrease in the ES corresponds to a Mexican Peso depreciation risk, while an
increase in the EL corresponds to a Mexican Peso appreciation risk

positive, meaning that during Peso appreciation phases, a jump in the finan-
cial volatility leads to a continuation of this appreciation phase.

Let’s focus now on the conditional distribution f (.) of the 1-step-ahead
forecasts of the MXN/USD exchange rate. Using estimated quantiles, we
estimate the Skewed-Student conditional densities for any date t from equa-
tion (4). Time-varying conditional 1-step-ahead distributions are presented
in Figure 12 in the Annex. First, we observe a recent shift to the left in
the conditional distribution over the last points for beginning of 2020. From
those results we derive the ES and EL risk measures as defined by equations
(6) and (7). Figure 5 presents the ES and EL risk measures, highlighting a
clear asymmetry between depreciation and appreciation risks. Indeed, each
time the VIX rises we have a contemporaneous large drop in the ES, meaning
higher expected Mexican Peso depreciation risks. The observed drops in the
ES are mirrored by much smaller spikes in the EL reflecting the asymmet-
ric behaviour of the conditional distribution. In the wake of the Covid-19
crisis, the ES falls to levels close to what we observed during the Global
Financial Crisis. This reflects the overall uncertainty on financial markets
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during this crisis, leading as usual to a U.S. Dollar appreciation, specially
versus emerging economies. This expected depreciation risk on the Peso is
likely to put additional macroeconomic risks on Mexico in upcoming months.

4 Conclusion

In this paper, we put forward an innovative approach based on quantile
regression in order to assess 1-month-ahead appreciation and depreciation
risks for a given currency, conditionally to uncertainty. First, we apply this
methodology to anticipate the Sterling depreciation risk with respect to the
Euro, during the Brexit-related uncertainty period, by augmenting the stan-
dard Fama regression with an economic policy uncertainty measure. We
point out that depreciation risks for the British Pound largely increased by
comparison with appreciation risks, reflecting low expectations of future UK
potential growth. In a second application, we focus on the Covid-19 crisis
to underline that this crisis generated an increase in global uncertainty as
measured by the VIX| leading in turn to a flight-to-quality phenomenon that
is visible in the increasing appreciation risk of the US Dollar vs the Mexican
Peso. Overall, we show that our approach enables to anticipate short-term
risks around exchange rates during periods of high uncertainty.
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APPENDIX

Figure 6: Monthly log-changes in GBP/EUR exchange rate
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Figure 7: Interest rates differential between EUR and GBP

0.000

-0.0014

-0.002+

2000 2005 2010 2015
time

Note: Difference between 1-month interest rates on euro area and British govern-
ment bonds
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Figure 8: FEconomic policy uncertainty for the UK

5004

4004

3004

200

1004

2000 2005 2010 2015
Time

Note: Economic Policy Uncertainty index from 2000 to 2018 as computed by Baker
et al. (2016), available on the web site www.policyuncertainty.com

Figure 9: Monthly log-changes of the MXN/USD exchange rate
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Note: A negative growth rate indicates a depreciation of the Mexican Peso, and
conversely
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Figure 10: Interest rate differential between Mexico and the U.S.
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Note: Difference between 1-month interest rates of Mexican and U.S. government
bonds

Figure 11: VIX index
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Note: VIX index from 2003 to 2020 (March)
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Figure 12: Conditional distribution of MXN/USD exchange rate
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