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Abstract

The volatility of sovereign CDS spreads reflects the degree of uncertainty about the
solvency of a country. This study, covering Germany, France, Italy, Spain, Great Britain,
the USA, Canada, and Japan empirically investigates whether economic policy uncertainty
helps to explain CDS volatility? It turns out that there is a positive link between economic
policy uncertainty and CDS volatility. This link is particularly strong for Italy and Spain
- two countries that were at the center of the European debt crisis. Moreover, US policy
uncertainty affects the CDS volatility of almost all other considered countries.
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1 Introduction

A sovereign credit default swap (CDS) is a derivative contract that compensates for losses from
a default on government debt, the restructuring of government debt, and other predefined credit
events. The premium or “spread” that must be payed for such contracts reflects the market
expectation about the creditworthiness of a country. The volatility of CDS spreads reflects the
degree of uncertainty surrounding these expectations.

Rising CDS spreads, for example, indicate that a credit event may become more likely, or
that the market commands a higher risk premium for bearing credit risk. High CDS volatility,
in contrast, indicates that CDS spreads become a less reliable measure of credit risk because the
views of market participants about the solvency of a country change rapidly.

This paper investigates whether economic policy uncertainty (EPU) helps to explain the
volatility of sovereign CDS spreads. Commercial banks, central banks, and other financial
institutions monitor CDS markets closely because they hold large amounts of government debt.
European Central Bank statistics report that in the EU 28 deposit taking corporations held
20%, central banks held 4,7%, and other financial institutions held 12% of EU wide government
debt outstanding in 2015. Soveregn CDS volatility is therefore clearly an important issue for
these institutions. In particular, high CDS volatility may provide a timely market based signal
of shaky economic policy. This information may in turn be valuable for risk management and
policy analysis.

The existing literature (Hilscher and Nosbusch (2010), Dieckmann and Plank (2011), and
Aizenman et al. (2013), among others) focuses mainly on determinants of the level of sovereign
CDS spreads.! Another strand of the literature (Tamakoshi and Hamori, 2013; Lucas et al.,
2014) studies spillovers between stock, bond, and CDS markets. There is also a fast growing
literature on the impact of uncertainty on various dimensions of economic activity (Bloom
(2009), Boutchkova et al. (2012), Kelly et al. (2016), and Pastor and Veronesi (2013), among
many others). This literature finds that rising economic and political uncertainty dampens real
economic activity, increases risk premia, and drives up the volatility of stocks.

The impact of economic policy uncertainty (EPU) on sovereign CDS wvolatility has until now
not been studied at all. This paper contributes to the literature by empirically investigating this
issue.

Theoretical arguments and a large body of empirical evidence (see, Carmignani (2003) for a

!See Augustin (2014) for a survey of this literature.



survey) suggest that policy uncertainty may lead to rising deficits, larger levels of public debt,
and reduced economic performance. Rising uncertainty about the economic policy of a country
may thus fuel uncertainty about the ability of the country to repay its debt and this may drive
up the volatility of CDS spreads. Figure 1 provides support for such a link. The figure shows
the joint evolution of an index of economic policy uncertainty for Germany and the volatility of
German CDS spreads. As can be seen, both series move closely together.?

The pricing of CDS contracts provides further insights. The CDS spread s; at time ¢ ex-

pressed in basis points is approximately equal to
s ~ 10000 - pd? - Igdy, = 10000 - pdy - my - Lgdy (1)

where pdtQ is the risk neutral probability of default, pd; is the objective default probability, m;
is the market price of risk, and lgd; is the loss given default.?

It is reasonable to assume that the loss given default does not change much on a daily
frequency. Indeed, CDS contracts are typically priced assuming that the lgd is constant over
the life of the contract (see Chaplin, 2005, Ch 9). Furthermore, empirical evidence summarized
and discussed in Cochrane (2005), Ch 20, suggests that the market price of risk varies with the
business cycle. One may therefor also assume that the market price of risk m is roughly constant

on a daily frequency. Making these two assumptions and taking the first difference in (1) yields
St — St—1 — Ast =~ Apdt (2)

Equation (2) says that daily changes in CDS spreads are to a good part driven by revisions
in the objective probability of default. The volatility of daily CDS changes should then, as
a consequence, mainly reflect uncertainty about default probabilities. Figure 1 thus suggests
that economic policy uncertainty may be an important driver of uncertainty about default
probabilities and hence sovereign CDS volatility.

This study assesses whether economic policy uncertainty helps to explain the volatility of
sovereign CDS spreads for Germany, France, Italy, Spain, UK, the USA, Canada, and Japan.
Economic policy uncertainty is measured by the EPU indices introduced in Baker et al. (2015).
These indices, constructed from keyword searches in newspaper archives, have become a popular

and widely accepted measure of economic policy uncertainty. The effects of economic policy

2Both series are standardized to be comparable. Sections 2 and 3 describe the construction of these series in
detail.

3Under some simplifying assumptions such as a constant hazard rate of default and a constant risk free rate
equation (1) becomes an exact expression for the CDS spread.



uncertainty on CDS volatility are estimated with alternative econometric representations of a
simple dynamic model of CDS volatility. The representations enable direct estimation of dynamic
multipliers of the impact of transitory and permanent shocks to economic policy uncertainty on
CDS volatility.

The main empirical findings of this paper can be summarized as follows: The estimates
suggest that there is a positive link between economic policy uncertainty and sovereign CDS
volatility in all considered countries. The results also suggest that effects of economic policy
uncertainty on CDS volatility often spread out over time. Furthermore, US economic policy
uncertainty does also affect sovereign CDS volatility in other countries. In contrast, economic
policy uncertainty in the FEuropean Union does not seem to have longer lasting effects on US
sovereign CDS volatility.

The paper proceeds as follows: The next section introduces the CDS data and the EPU
indices. Section 3 outlines the methodology to estimate CDS volatility. Section 4 describes the
econometric methodology to quantify effects of economic policy uncertainty on CDS volatility.

Section 5 contains the empirical analysis. The final section provides conclusions.

2 Data

As already mentioned, the study considers Germany, France, Italy Spain, Great Britain, the
USA, Canada, and Japan. The empirical analysis combines daily data on sovereign CDS spreads
with monthly data on EPU indices for these countries. The data range from 2008m10 - 2014m9.
The sample starts in fall 2008 because CDS trading for developed economies really took off at
the peak of the crisis in 2008 (see IMF, 2013, Ch 2).

2.1 Economic policy uncertainty

Baker et al. (2015) recently developed a news-based index that measures uncertainty about the
economic policy in a country. The authors release a monthly index for each of the considered
countries on their economic policy uncertainty homepage.* The construction of the indices rests
on key word searches in the electronic archives of the most important newspapers of a country.

For the USA, for instance, the search goes over the digital archives of the newspapers USA
Today, Miami Herald, Chicago Tribune, Washington Post, Los Angeles Times, Boston Globe,
San Francisco Chronicle, Dallas Morning News, New York Times, and Wall Street Journal. The

counted articles must contain the triples: “economic” or “economy”, “uncertain” or “uncertainty”

“http:/ /www.policyuncertainty.com/



and at least one of the terms “congress”, “deficit”, “Federal Reserve”, “legislation” or “White
House”. The individual raw counts in each newspaper are first scaled by the total number of
articles in the same newspaper and month. Then each newspaper-level series is standardized to
unit standard deviation from 1985 to 2010 and for each month an average across the considered
newspapers is computed. Finally, the resulting series is normalized to a mean of 100 from 1985
to 2009.

Baker et al. (2015) provide a detailed description of the construction of their EPU indices.
For each country they give detailed information about the set of searched newspapers and the
combination of keywords on which the searches are based. They also report a number of checks
for accuracy and unbiasedness. For the US they ran an audit study based on human readings
to compare the computer generated index with the human based index. They also compare the
index with other measures of economic uncertainty such as the VIX - an index of the option-
implied volatility on the S&P500 stock index. Furthermore, they examine whether political
slant in the newspaper coverage biases the indices. The checks suggest that their EPU indices
are reliable measures of economic policy uncertainty.

The EPU indices have become very popular in empirical research. At the time of writing
Baker, Bloom, and Davis list more that sixty studies that have used their EPU indices on
their uncertainty homepage. Other measures of uncertainty have also frequently been used in
empirical studies. These other measures include various measures of stock market volatility,
measures of the disagreement of professional forecasters, and measures extracted from large sets
of economic time series (Jurado et al., 2015).

In the context of this study the EPU indices of Baker et al. (2015) have two potential
advantages over other uncertainty measures. First, the EPU indices focus directly on economic
policy uncertainty whereas other measures such as the disagreement of professional forecasters
and stock market volatility have a much broader focus. Measures of disagreement of forecaster,
for example, try to capture uncertainty about economic variables such as output and inflation.
Second, the EPU indices use information from keyword searches in newspapers rather than
information from other economic series that could themselves be driven by developments in the
CDS market. Reverse causality is thus unlikely to be an issue.

As already mentioned keywords include words like “deficit”, “regulation”, or “legislation”.
For no country do the searches contain words like “CDS”, “volatility”, “financial markets”,
or any similar terms (see, Baker et al. (2015), Appendix A, p42-46). It appears therefore

reasonable to treat EPU indices as being exogenous in the models of CDS volatility that will



later be estimated.

Table 1 reports summary statistics for the EPU indices used in this study. The statistics
indicate that policy uncertainty in France and Great Britain was on average somewhat larger and
more volatile than in the other countries. In Germany and the US economic policy uncertainty
is of a similar magnitude. The table also shows an EPU index for the European Union which is
based on the news counts for Germany, France, Italy, Spain and Great Britain. The statistics
suggest that economic policy uncertainty was on average somewhat larger in the EU than in the
US.

Klo8ner and Sekkel (2014) find spillovers of policy uncertainty shocks across countries. In
particular, they find that the US tends to be an exporter of policy uncertainty whereas countries
like Germany, Italy, France, and Canada tend to be receivers of policy uncertainty shocks. The
correlations between the policy uncertainty indices reported in Table 2 are consistent with their
findings. The pairwise correlation coefficients are all positive and typically between 30% - 50%.
Japan is an exception. The correlation of the Japanese index with the US index is also about

50%, but the correlation with the other country indices is only around 7% - 30%.

2.2 CDS spreads

The data on CDS spreads are quotes for contracts with a maturity of five years since contracts of
this maturity are most frequently traded (Vogel et al., 2013). The data are on a daily frequency
and come from the Bloomberg database. Table 3 reports summary statistics for the daily CDS
spreads on the considered countries. As can be seen, CDS spreads stay on average below 100
basis points for all countries except Italy and Spain. For these countries the average CDS spreads
are an order of magnitude larger. These high levels reflect the serious concerns about the size

of government debt in these countries.

3 CDS volatility

CDS spreads must like most other financial series be differenced to become stationary. The
analysis therefore considers daily changes in CDS spreads As; = s; — s;_1, t =1,...,T.5

As an example, Figure 2 shows how the daily CDS spread changes for Spain - a country that
was particularly hard hit by the financial crisis - evolved over time. Firstly, it is easy to see that

the differenced series is stationary. Secondly, large and small spread changes occur in clusters.

5 Augmented Dickey-Fuller tests (results available upon request) support the hypothesis that the level series
have a unit root.



The presence of these clustering effects indicate that the volatility of CDS spread changes varies
over time. Such clustering effects occur also in all the other country series. 6
Let us now turn to the computation of CDS volatility: First the daily CDS spread changes

As; are regressed on their first ¢ lags
As; = ag + o1 Asi_1 + ... + a;Asi—; + e (3)

to remove any predictable variation in As;. It turns out that there is only little autocorrelation
in the As; series. The estimated «; coefficients are all typically close to zero. Nevertheless,
equation (3) always includes four lags to make sure that any systematic component in the first
moment of As; is removed.

Then the volatility of As; in month m is calculated from the absolute values of the residuals

D
™ ‘€Z’
Tm = “\/; ZH D )

where D is the number of trading days (usually 21 or 22) within month m.” The scaling factor

e; from (3) as

a = /252 converts daily volatility into annual volatility. The factor \/7'('—/2 comes from the result
that the expectation of the absolute value of a random variable R = ¢ - u where o is a positive
constant and v is standard normally distributed is E(|R|) = o+/2/7. This correction has also
been used in Schwert (1989) and Ederington and Guan (2005).

Absolute rather than squared deviations are used to measure volatility because squared devi-
ations are in contrast to absolute deviations very sensitive to extreme observations. Furthermore,
the empirical evidence in Ederington and Guan (2006) supports the use of absolute deviations
in measuring volatility.

Table 4 shows descriptive statistics for the computed volatility of the CDS spread changes.
As already noted, the CDS spreads of Italy and Spain - both countries at the center of the
European debt crisis - are on average much larger than the spreads for the other countries in the
sample. Table 4 further shows that the CDS spreads of Italy and Spain are also considerably

more volatile.

SFor Spain the CDS spread was extremely volatile in 2011 - 2012 when the country became a major concern
for the Euro-zone. After repeated downgradings of its government debt Spain finally asked for 100 billion euro in
financial assistance from the European Union on June 9 2012.

"In the few cases where some observations are missing D is equal to the number of available data points in the
particular moth.



4 Econometric methodology

The empirical analysis of the effects of economic policy uncertainty on sovereign CDS volatility

rests on a pth-order autoregression in sovereign CDS volatility
Ym = 00 + 01Ym—1+ -« + QQYm—p + Bxy + U, (5)

augmented with an EPU index. In (5) ym = log(of,) denotes the natural logarithm of CDS
volatility for country ¢ in month m, the variable x,, = log(epuS,) denotes the log of the EPU
index for country c in month m, and u,, is an independently and identically distributed error
term with zero mean and finite variance. The coefficients to be estimated are ay, ..., ap, and B.
Stability of the model requires that all roots of the characteristic polynomial (1 -1z —...—a,2P)
of the autoregressive part of the model are outside the unit circle.

The model is set up in logarithmic form for two reasons. First, volatility must be positive per
definition. Taking logarithms guaranties that the model implied volatilities are always positive.
Second, the distribution of CDS volatility is heavily skewed to the right. Taking logarithms
brings the distribution much closer to a normal distribution.

Equation (5) defines a dynamic model that can be represented in different ways. Solving

model (5) forward by recursive substitution yields the representation

Ymtk = V0 T+ V1Ym—1 + ... + VpYm—p + 5kxm+k + 5k71xm+k71 + .o+ doTm + €m+k (6)

where e, = Optm + O1Uma1 + oo + Ok 1Umak—1 + Umak 18 @ moving average of order k£ — 1.

Ordinary least squares (OLS) estimates the coefficients in the alternative representation (6)
consistently since the variables x,, ..., T4+, are exogenous by assumption and the variables
Ym—1, ---, Yym—p are predetermined. The standard errors need to be corrected for autocorrelation,
however. Newey-West autocorrelation and heteroskedasticity consistent (HAC) standard errors
provide such a correction (Newey and West, 1987).

The baseline model given by equation (5) is of course more parsimonious because it has
fewer parameters than the alternative representation given by equation (6). But the alternative
representation of the model has other advantages.

First, estimates based on equation (6) are less vulnerable to measurement error in y. To see
this suppose for simplicity that the true model is y, = oy}, _; + BZm + unm where |o < 1, but
we can only observe y,, = aym—1 + BTm + Up where y,, =y, + v and Y1 = Y51 + Um—1

are error ridden measures of y,, and ¥,,—1. The measurement errors v,, and v,,_1 are assumed



to be unsystematic and uncorrelated with each other. It can than be shown that the covariance

between y,,—1 and the error term u,, in (5) is Cov(ym—1, um) = —aafn_l whereas the covariance
between y,,,_1 and the error term e, in (6) is Cov(ym_1,emir) = —a**1o2 . Thus the

1-
influence of any measurement error in y,,—1 decreases quickly as k increases in (6). Estimates
based on the alternative representation (6) are therefore less likely to be seriously affected by
measurement error in CDS volatility. The price for this is the larger number of coefficients that
need to be estimated and the possibility of less precise estimates of the d-coefficients due to
possible high correlation of successive values of x,;,.

Second, representation (6) can be used to estimate dynamic multipliers directly. Dynamic
multipliers can of course be analytically calculated from estimates for (5) by iteration, but
the corresponding standard errors are more difficult to obtain since the expressions for the
multipliers are then nonlinear functions of the estimated parameters. In contrast, the coefficients
0; = OYmik/OTmik—j, j = 0,...,k in equation (6) measure the effects of a transitory shock in x
on current and future values of y directly and the associated (robust HAC) standard errors are
readily available from any standard econometric package.

Model (5) has a second useful representation. Adding and subtracting the terms Oz, +5—1—

0kTmtk—1 + -+ (00 + .. + I) T — (00 + ... + O )Ty, to equation (6) yields

Ym+k = Y0 + V1Ym—1 + ... + TpYm—p + )\kAmerk + )\kfleerkfl + ...+ )\Oxm + em+k (7)

where A denotes the first difference operator. In this version the A coefficients measure the
effect of a permanent change in & on current and future values of y. In particular, Ay = Jp,
Me—1 = (0 4+ 0k—1), and N\g = (6 + dk—1 + ... + o)-

The estimates of Aj, j = 0,...,k are therefore direct estimates of the effects of a perma-
nent change in economic policy uncertainty on CDS volatility. Note that the above adding and
subtracting strategy does neither change the y-coefficients nor the error term e,,1. The esti-
mated intercept and the estimated coefficients on the lagged y terms in (6) and (7) are therefore
identical.

External policy uncertainty can easily be incorporated into the representations outlined
above. The dynamic multipliers that measure the effect of a transitory shock to external eco-

nomic policy uncertainty on domestic CDS volatility can be estimated from

Ytk =70+ VYme1 + -+ VpYm—p + KT + o+ 507%™ + 0zt 4+ 007+ epir (8)

where 262t = log(eput™) and 2™ = log(epul®™) is the logarithm of external and domestic

economic policy uncertainty in month m, respectively. Analogously, effects of a permanent



increase in external economic policy uncertainty can be estimated from
Ymik = 0FV1Ymo 1+ FVpYm—p T AAT A A Ao + kR AT+ K0T +emyke (9)

Again, both equations must be estimated with HAC robust standard errors for asymptotically

valid inference.

5 Empirical analysis

The first part of the analysis focuses on domestic economic policy uncertainty by estimating
the baseline model and its representations for each country. The second part of the analysis
allows for a separate impact of US economic policy uncertainty on the CDS volatility in the
other countries. To account for this possibility the US policy uncertainty index is added to the
equations. For the US the EPU index for the EU is included instead to quantify possible effects
of EU economic policy uncertainty on US CDS volatility. All models are then re-estimated with
two alternative measures of CDS volatility to check whether the empirical findings depend on

how volatility is calculated.

5.1 Baseline model

As just mentioned, the empirical analysis starts with the simple baseline model (5). In order to
determine the number of lagged volatility terms to be included the model is first estimated with
three lags of y for each country. Table 5 reports the results. As can be seen, in almost all cases
only the first lag of y is statistically significant at conventional levels. Two lags are only required
for Germany and the US. The model explains the CDS volatility for the European countries
quite well and the fit also is reasonable good for the other countries. More importantly, for the
majority of the countries the estimated coefficient on economic policy uncertainty is positive
and statistically significant.

To assess the adequacy of the baseline model equation (5) is re-estimated for each country
with the number of lagged y as determined in the first step. The resulting residuals are then
tested for the presence of autocorrelation, general forms of heteroskedasticity, and autoregressive
conditional heteroskedasticity. Each residual series passes these tests.

One implication of the the baseline model is that lagged economic policy uncertainty should
not have an independent effect on contemporaneous CDS volatility since the included lagged
volatility terms should soak up effects of past economic policy uncertainty. To test this im-

plication equation (5) is estimated for each country with contemporaneous economic policy

10



uncertainty x,, and its first lag x,,,—1 included. Lagged economic policy uncertainty is never

found to be statistically significant.®

5.2 Multipliers

The findings for baseline model provide clear evidence for a positive link between contemporane-
ous economic policy uncertainty and sovereign CDS volatility. The alternative representations
(6) and (7) to which we turn now help to investigate how the effects of shocks to economic policy
uncertainty spread out over time.

As already explained, the coefficients ¢; in equation (6) measure the response of CDS volatil-
ity to a transitory shock to economic policy uncertainty in percentage terms. The empirical
analysis considers effects on future CDS volatility up to three months. This horizon is chosen
mainly for two reasons. First, the sample size is around 70 observations. Stretching the horizon
much further would therefore eat up many degrees of freedom relative to the total number of
observations. Second, it appears to be unlikely that a transitory change in policy uncertainty
has a strong impact on CDS volatility many month into the future. Uncertainty should be
resolved after a reasonable amount of time.

Table 6 shows the estimated coefficients for equation (6). For each country the lagged
volatility terms included in equation (6) correspond to the lagged volatility terms in the baseline
model. P-values based on Newey-West HAC standard errors are reported in parenthesis below
coeflicients.

The estimated coefficient on x,,43 in Table 6 captures the immediate impact of economic
policy uncertainty on CDS volatility. As can be seen, these estimates are always positive and
often they are somewhat larger than the corresponding estimates in the baseline model. The
explicit conditioning on lagged economic policy uncertainty terms and the smaller impact of any
measurement errors in CDS volatility may explain this finding.

The rather small p-values for the estimated multipliers of the immediate impact of economic
policy uncertainty indicate that the estimates are often statistically significant or very close to
being significant at conventional levels. More importantly, the estimates are also economically
significant. For example, an increase in the Italian EPU-index of one percent is predicted to lead
to somewhat more than a half percent increase in Italian CDS volatility. The estimates imply
similar magnitudes for Germany, Spain, Great Britain, and the US. The estimated immediate

effect of an increase in policy uncertainty is somewhat smaller, but still sizable for France,

8To conserve space these tests are not reported. The results are of course available upon request.
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Canada, and Japan.

The estimated coefficients on x,, 12, Tm+1, and x,, are often positive as well, indicating that
economic policy uncertainty feeds also into future CDS volatility. In the case of Italy and Spain
the estimates are quite large and almost always highly significant. Thus transitory shocks to
economic policy uncertainty appear to affect CDS volatility quite strongly and persistently in
these countries.

As outlined in section 4, equation (7) yields multipliers for a permanent change in domes-
tic economic policy uncertainty. These multipliers are just sums of the individual multipliers
estimated from equation (6). Table 7 reports the estimates for these multipliers together with
p-values based on HAC standard errors. Again, almost all estimated multipliers are positive
and many of them are also statistically significantly different from zero.

The pattern of the estimates differs somewhat across countries. For France and Italy, the
estimated coefficient on x,, predicts that a permanent increase in economic policy uncertainty
leads to an increase in CDS volatility of 1.1% and 1.6%, respectively, after three month. For
Spain the predicted increase in CDS volatility is even 2.2%. For Japan CDS volatility is predicted
to rise about 0.8% in three months time. This response originates mainly from the imediate
response of CDS volatility and from a delayed response. The estimated responses are more
modest for the remaining countries. For Germany and the US the response to a permanent
shock peaks after two month. For Great Britain the peak comes also after two month, but the

response dies out thereafter. For Canada the largest response comes also after just one month.

5.3 US economic policy uncertainty and foreign CDS volatility

The empirical findings in Colombo (2013) suggest that US economic policy uncertainty shocks
have a negative effect on Euro area real economic activity. Does an increase in economic policy
uncertainty in the US also translate into increasing CDS volatility for other countries? To
answer this question the baseline model and its alternative representations are estimated with
US economic policy uncertainty included as a further variable. In the case of the US the model
includes the EPU index for the EU to see whether European economic policy uncertainty affects
the volatility of CDS contracts on US debt.

Table 8 shows the estimates for the extended baseline model. The estimates indicate that

US economic policy uncertainty and the CDS volatility for other countries are always positively

ext

¢rt are with the ex-

related. The estimated coefficients on US economic policy uncertainty x

ception of Canada statistically significant. They are often also larger than the country specific
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coefficients. For the US the variable z¢*! is EU economic policy uncertainty. As can be seen, the

estimated impact of EU policy uncertainty on US CDS volatility is positive but small and not

dom

statistically significant. The coeflicients on domestic economic policy uncertainty zg’

are Now
often not significant at conventional levers but nearly so for all EU countries. The corresponding
p-values are 0.15 for Germany, 0.13 for France, and 0.11 for Italy.

Table 9 reports the estimates of the multipliers for transitory shocks to US economic policy
uncertainty. For the US the multipliers are again for a shock to EU economic policy uncertainty.
The estimated multipliers for the impact of the US policy uncertainty are almost always positive.
Due to the rather high correlation between successive lags in the US EPU index the estimates
are, however, not always very precise.

The coefficients on xﬁfig of the immediate impact of US policy uncertainty on the CDS
volatility of France, Italy, and Spain are quite large and highly significant. The instantaneous
impact of a shock to EU economic policy uncertainty on US CDS volatility is now also positive
and statistically significant, but the large negative coefficients on ¢, and z¢** | indicate that
this effect gets quickly reversed. The estimated multipliers for the immediate effect of domestic
economic policy uncertainty on CDS volatility are now with the exception of France also always
significant for the European countries and Canada.

The p-values of the estimated multipliers for a permanent shock to US policy uncertainty in
Table 10 are in contrast Table 9 often very small. This is a symptom of the high autocorrelation
in the US EPU index that leads to imprecise estimates of individual coefficients but precise
estimates of sums of coefficients. The estimated coefficients on x¢** that measure the effect of
a permanent shock to US economic policy uncertainty on domestic CDS volatility after four
periods are with the exception of Canada always quite large and statistically highly significant.
The insignificant estimate for the US suggests that EU economic policy uncertainty has no long
lasting effects on the CDS volatility for the US.

The estimates further suggest that permanent shocks to domestic and US economic policy
uncertainty increase CDS volatility to a similar extent in Italy and Spain. For Germany a
permanent domestic shock appears to have only a short lived effect on CDS volatility whereas

a permanent shock coming from the US has a longer lasting effect. Such a shock is estimated

to have an even larger effect for France and Japan.
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5.4 Robustness

The empirical findings reported up to now suggest that there is clear positive link between
economic policy uncertainty and CDS volatility. To see whether these findings are sensitive
to the method of calculating CDS volatility all equations where re-estimated with volatility
computed with two alternative methods.

In the first alternative method (A1) CDS volatility is calculated as

(10)

from the squared residuals e? of the daily CDS changes from regression (3) on their first four
lags. Here D denotes again the number of trading days within month m and a = /252 is the
scaling factor that converts daily volatility into annual volatility.

In the second method (A2) the daily variance of CDS spread changes is calculated with an
exponentially weighted moving average (EWMA)

07 = NPy + (1 - N)e? (11)

where e? is the squared residual from (3). An EWMA weights more recent observations more
heavily than older observations. The parameter A\ that lies between 0 and 1 determines how
quickly the weights decline. This A is estimated for each country by minimizing the mean

squared forecast error.” The square root of average of the o2’s within month m

(12)

scaled by a is then taken as another measure of sovereign CDS volatility.

It turns out that the results obtained with the two alternative measures of sovereign CDS
volatility are very similar to the results obtained with CDS volatility measured as described in
Section 3. The empirical findings are therefore not sensitive to the way how CDS volatility is
actually calculated.

As argued above it appears to be plausible to assume that economic policy uncertainty is
exogenous in the estimated single equation models for sovereign CDS volatility. The analysis
that follows assesses whether the empirical findings hold in a less restrictive vector autoregressive

(VAR) model as well. To this end the following VAR

Zm o=+ Pzt + . + Py + U (13)

9Note that this EWMA can be interpreted as an IGARCH(1,1) model without intercept.
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is estimated for each country. In (13) the column vector z,, = (z¢, z99™ v,,.) contains external

EPU, domestic EPU, and sovereign CDS volatility, the ®’s are the corresponding coefficient
matrices, and v, is an idN (0, V') column vector of disturbances.

The ordering of the variables in y,, imply a recursive structure where there is no contem-
poraneous relationship between external EPU, domestic EPU, and CDS volatility in the first
equation of the system. In the second equation external EPU may contemporaneously affect
domestic EPU but CDS volatility has no contemporaneous effect on domestic EPU. In the third
equation external and domestic EPU may contemporaneously affect sovereign CDS volatility.

For each country the estimated VAR contains the first three lags of z,,. Figure 3 summarizes
the country specific response of CDS volatility to an unexpected structural shock in external
and domestic EPU, respectively. The shocks are one unit shocks rather one standard deviation
shocks to ease comparisons with the single equation results reported in section 5.3.

It turns out that the VAR based impulse responses (IR) tell the same story as the dynamic
multipliers from the single equation models. The response of sovereign CDS volatility to EPU is
typically short-lived but in many cases statistically and economically significant. CDS volatility
for the European countries in the sample and for Japan responds somewhat stronger to US EPU
than to domestic EPU. US sovereign CDS volatility responds positively to European EPU but
this response reverts quickly. Taken together these patterns strongly mirror the findings from

the single equation models.

6 Conclusions

The empirical evidence presented in this paper provides robust evidence for a clear positive
link between economic policy uncertainty and sovereign CDS volatility. Both, domestic and US
policy uncertainty appear to have quite a substantial impact on the volatility of CDS spreads.
Sound economic policy therefore seems to be an important prerequisite for modest levels of
sovereign CDS volatility. Put differently, high levels of sovereign CDS volatility are a symptom
of significant domestic and/or external policy uncertainty.

Bedendo and Colla (2015) find that concerns about the solvency of a county translate into
higher corporate credit risk. Lower levels of economic policy uncertainty may thus also lead to

lower levels of corporate CDS volatility. Exploring this issue is left for future research.
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Figure 1: Economic policy uncertainty (EPU) and CDS volatility for Germany.
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Tables

Table 1: Summary statistics of economic policy uncertainty indices

Country de fr it Sp gb us cn ip eu
mean 152.2 2109 127.2 114.0 218.1 144.2 148.8 117.7 181.5
sd 57.6 714 427 383 741 356 767 340 51.0
min 59.6 99.4 421 544 957 721 26.1 44.8 953
max 377.8 42207 2489 200.3 408.7 2451 363.5 196.0 331.5
N 72 72 72 72 72 72 72 72 72

Table 2: Correlations between economic policy uncertainty indices

Country | de fr it Sp gb us cn ip eu
de 1.00

fr 0.46 1.00

it 0.51 0.45 1.00

Sp 0.57 0.52 0.58 1.00

gb 0.59 0.59 0.60 0.53 1.00

us 0.57 0.36 0.31 0.53 0.41 1.00

cn 0.55 0.36 0.32 0.33 0.58 0.45 1.00

jp 0.24 0.07 0.18 0.10 0.20 0.52 0.30 1.00

eu 0.83 0.72 0.76 0.75 0.87 0.55 0.58 0.22 1.00
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Table 3: Summary statistics of CDS spreads

Country de fr it Sp gh us cn ip
mean 45.2 852 224.8 2309 60.7 369 983 73.3
sd 24.1  53.2 131.1 1360 26.6 10.6 41.7 26.0
min 15.1 197 576 406 185 155 53.1 185
max 119.2 249.6 591.5 642.0 164.8 65.1 276.3 157.2
N 1544 1545 1547 1536 1519 1260 1350 1485
Table 4: Summary statistics of CDS volatility
country de fr it sp gb us cn ip
mean 24.5  46.3 1245 135.1 28.8 15.6 57.1 33.6
sd 174 377 89.1 984 180 85 490 214
min 5.2 5.6 152 207 3.8 4.0 152 7.4
max 88.7 171.4 399.5 400.8 73.7 56.0 319.1 114.0
N 72 72 72 72 72 61 72 72
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