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Summary

Using event-study techniques we investigate the impact of Brexit-related events on the
corporate bond yield spreads in the United Kingdom and euro area, respectively. We want
to find out whether Brexit-related news, including the Brexit referendum itself, had an
impact on the risk conditions in those two corporate bond markets. Our estimation results
indicate that the announcement of the referendum result is associated with increasing credit
spreads in the UK and EA. However, only the actual announcement of the UK referendum
result itself had an influence on the credit spreads. Furthermore, we distinguish between the
financial and the non-financial economic sectors in order to analyze more specific sector-
related effects of the referendum event. Our estimation results suggest that UK credit spreads
were more strongly influenced by the announcement of the results of the Brexit referendum
than credit bond spreads in the euro area were. Finally, we split our sample into pre-
referendum and post-referendum periods to consider the potential changing evaluation of the
determinants of corporate bond spreads due to altering risk pricing triggered by the Brexit
referendum result. We find that the effect of credit default risk is far stronger and plays a
significant role in the post-referendum period in UK and EA, respectively.
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1. Introduction

In our analysis we try to capture and measure the effect of the UK’s decision to leave EU28
(Brexit) on the risk conditions in the United Kingdom (UK) and euro area (EA) corporate
bond markets.

As vyields are intensely disposed to variations in the overall bond market, they do not
represent an appropriate way to capture and analyze risk conditions in the corporate bond
market. On account of this, in our study we use the yield spread (sometimes just called the
credit spread), i.e. that part of corporate bond yield that is above the yield of risk-free bonds
- most prevalently government bonds with an equivalent maturity. The resulting corporate
bond yield spreads as an indicator of a risk premium are expected to express the risk
conditions exposure of firms in the UK and Eurozone. This issue is of key importance from
a corporate finance but also from a policymaker’s perspective because the UK’s leaving of
the EU (most probably on March 29th, 2019) will directly affect capital market structure as
well as the timing of debt and fund-rising decisions.

Hence, our paper is related to the literature which focuses on the short-term effects of Brexit
on financial markets. These studies elaborate on the impact of Brexit on stock markets,
exchange rates, and interest rates. Davies and Studnicka (2017) analyze the effects of Brexit-
related events on stock movements in the UK by using event study methods. They find that
the announcement of the referendum’s result led to a sharp decline of the FTSE 350. Also
by conducting an event study, Ramiah, Pham and Moosa (2017) find that stock prices of
financials were particularly affected by the Brexit referendum. Belke et al. (2016) study the
impact of Brexit on policy uncertainty and international financial markets. They find that
international stock markets were affected by an increase in the probability of Brexit.
Moreover, Belke et al. (2016) find that European stock market indices were affected by an
increase in the likelihood of Brexit and that the effects between European countries were
similar.

By applying long-memory techniques, Caporale, Gil-Alana and Trani (2018) find that the
Brexit referendum led to significant changes in the degree of persistence of the FTSE 100
Implied Volatility Index and on the British pound’s implied volatility vis-a-vis the euro and
the US dollar, respectively. Many studies also elaborate on the impact of Brexit on exchange
rates. For instance, Korus and Celebi (2018) examine the impact of Brexit-related news on
the spot exchange rate of the British pound against the euro. By splitting Brexit-related
events into ‘good’ Brexit news and ‘bad’ Brexit news, they find that, bad Brexit news is
associated with a depreciation of the British pound against the euro whereas good Brexit
news appreciates the Pound sterling against the euro. The Bank of England (2016) examines
the impact of the Brexit referendum on interest rates in the United Kingdom. It finds no clear
impact of referendum-related news on short-term interest rates. Belke et al. (2016) also
elaborate on the impact of Brexit on long-term interest rates. Their empirical results suggest
that an increase in the Brexit probability decreased 10-year government bond yields in the
UK and in risk-free countries, resepectively. Though, they do find that sovereign CDS for
10-year government bonds increased in the UK due to Brexit.

A key aspect of our research in this paper is to determine and quantify the impact of Brexit-
related events on risk conditions in the UK and EA corporate bond markets, respectively.
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We focus on the yield spread of corporate bonds, defined as the yield differential of a
corporate bond relative to that of a benchmark government bond yield with a similar
maturity. We use daily data for the period from January 2013 to March 2018. We consider
major determinants of corporate bond yield spreads, which are largely based and affirmed
by previous studies in this field.

Several findings are of a particular interest. First, we investigate whether the announcement
of the Brexit referendum result had an impact on UK and EA credit spreads for bonds with
a remaining maturity of 1-3 years, 3-5 years, 5-7 years, 7-10 years and 10+ years, including
all rating groups, respectively. We find that the effect of the referendum outcome on
corporate bond markets is much stronger in the UK market than in the EA market. Second,
differentiating between the financial and the non-financial economic sectors allows us to
analyze more specific sector-related effects of the referendum result. Our results indicate
that the impact of Brexit on credit spreads for a given maturity is higher for financials than
for non-financials, especially in the EA where corporate bond spreads in the non-financial
sector were hardly or not at all affected by the referendum result. Third, we split our sample
into pre-referendum and post-referendum periods, to consider the potential changing
evaluation of the determinants of corporate bond spreads due to altering risk pricing
triggered by the Brexit referendum result. We find that the impact of determining variables
on corporate bond yield spreads in the UK and EA is not constant over time and that
particularly the effect of credit default risk is far stronger and plays a significant role in the
post-referendum period in UK and EA, respectively.

This paper differs from others in that, to the best of our knowledge, we are the first to analyze
the impact of Brexit on corporate bond yield spreads in the UK and EA. Further contributions
of this study are as follows: (I) It extends the existing literature on corporate bond yield
spreads in the UK and EA, which to date is rather scarce, while (I1) analyzing the UK and
EA corporate bond markets simultaneously allows for a direct comparison of the two
markets and (I11) it is the first to use of the forward swap market as an explanatory variable
for credit spread.

The reminder of this paper is organized as follows. Section 2 presents the theoretical
background and gives a review of related empirical literature. Section 3 presents the data
used in this study. In section 4, we examine the theoretical determinants of credit spread and
discuss our empirical results. Section 5 delivers time-varying estimation results before,
section 6 finally concludes.

2. Theoretical Background and Related Literature

The leading theoretical framework for studying the pricing of corporate debt was developed
by Black/Scholes (1973) and Merton (1974). Black and Scholes (1973) presented a complete
general equilibrium theory of the pricing of options and corporate liabilities, though the
focus of their analysis lay on valuing options. Both Merton (1974) and Black/Scholes (1973)
presciently recognized that a similar analysis could be applied to all corporate securities and
became leading contributions in the development of pricing theory for corporate liabilities



in general. According to Merton (1974), the holder of risky corporate bonds can be treated
as being an owner of risk-free bonds who has issued put options to the holder of the firm’s
equity. Based on this theory the so-called structural model of default was developed which
is extensively used to analyze corporate bond spreads®. This model offers both a natural
economic understanding and an endogenous clarification of credit default allowing
applications of option pricing methods.

Another method for modeling credit risk is known as the reduced-form approach, essentially
developed by Jarrow/Turnbull (1995), Duffie/Singleton (1999) and Duffee (1999).
Compared to the structural models, reduced-form models are more flexible and therefore
default risk can to some extent play a bigger role in the pricing of corporate bonds. While
the earliest studies have only been able to explain less than half of the variation in credit
spreads, leading to the emergence of the so-called “credit spread puzzle?, more recent
analyses in this field such as Chen/Collin-Dufresne/Goldstein (2009), Feldhitter/Schaefer
(2018), Chen et al. (2018) are explaining variance in credit spreads very well and could lead
to resolving the credit spread puzzle.

There is a vast body of empirical literature on corporate bond yield spreads, though most of
these analyses focus on the US corporate bond market. Prior empirical work can be found in
Longstaff/Schwartz (1995) and Duffee (1998). Longstaff/Schwartz (1995) use monthly data
for industrial, utility and railroad corporate bond yields for the period from 1977 to 1992.
They regress changes in credit spreads on proxies for two factors: Changes in the 30-year
Treasury yield as a proxy for the changes in the interest rate and the returns on industrial,
utility and railroad stock indices as a proxy for the return on the underlying assets. These
two factors have good explanatory power and both are negatively related to credit spreads.
Duffee (1998) focuses on the differences between callable and non-callable bonds and uses
monthly data on investment grade corporate bonds from January 1985 through March 1995
to examine how yield spreads vary with changes in the level and slope of the Treasury term
structure. He measures the slope with the spread between the 30-year constant-maturity
Treasury yield and the 3-month Treasury bill yield and shows that the relation between yield
spreads and the slope of the Treasury term structure is also generally negative. Furthermore,
although considering various maturity and ratings combinations, only the inclusion of the
level and slope of the Treasury term structure can explain (a little less than) 20% of the
variation in the average credit spread.

Elton et al. (2001) are the first to analyze tax effects on changes in corporate bond credit
spreads®. Compared to government bonds, corporate bonds have to offer a higher pre-tax
return to yield the same after-tax return, since corporate bonds are subject to state and local
taxes on interest payments while government bonds are not subject to these taxes. Indeed,
they show that taxes account for a considerable portion of the differential between corporates
and treasuries, but still a large part of the credit spread remains unexplained. However, using
a model with the Fama-French factors (Fama/French (1993)), they find that as much as 85%
of the unsolved spread can be interpreted as being a return for bearing systematic risk. To

! Structural models were further investigated and developed by, among others (see the literature overview in
Huang, 2010), Black/Cox (1976), Longstaff/Schwartz (1995), Collin-Dufresne/Goldstein (2001) and more
recently by Chen/Collin-Dufresne/Goldstein  (2009), Huang/Huang (2012), D&tz (2014) and
Feldhitter/Schaefer (2018).

2 See, for example, Amato/Remolona (2003), Christensen (2008) and Goldstein (2010) for further discussion
of the credit spread puzzle.

3 We exclude tax effects in this study.
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them, this is clear evidence that credit spreads contain a risk premium required for bearing
systematic risk, which is above and beyond the expected loss from default. A subsequent
study by Liu et al. (2009) underpin the findings of Elton et al. (2001) that taxes and
systematic risk premiums are important factors determining credit spreads in US corporate
bond market.

Collin-Dufresne/Goldstein/Martin (2001) likewise confirm the finding of Elton et al. (2001).
They study the credit spread changes on a monthly basis for 688 bonds from 261 different
issuers over the period between July 1988 and December 1997. They additionally control
for various liquidity variables, asset volatility, nonlinear effects and the return on the S&P
500 amongst other essential financial and macroeconomic variables, and still they are able
to explain only about 25% of the variation in the credit spread changes. Interestingly, the
residuals from these regressions are highly cross-correlated, and a principal components
analysis implies that they are mostly driven by a single common factor. This common
systematic factor is likely not firm-specific but an aggregate factor common to all corporate
bonds, liquidity premium may be one such factor. Following up on the work from Collin-
Dufresne et al. (2001), Campbell/Taksler (2003) analyze the US corporate bond market from
February 1995 to December 1999 focusing on the effects of equity volatility on corporate
bond yields. Their results suggest that volatility can explain as much of the cross-sectional
variation in yields as credit ratings can.

From a theoretical point of view it is anticipatory that for a less liquid asset, investors would
demand higher expected returns as a compensation for the liquidity risk
(Amihud/Mendelson, 1986). The most utilized measure for estimating liquidity is the bid-
ask spread, however the spread is not always available for all bonds or for all time periods.
Unlike other studies (e.g. Chakravarty/Sarkar (1999), Schultz (2001) and Hotchkiss/Ronen
(2002)) which use the trading volume and bid-ask spread as measures of liquidity, Collin-
Dufresne/Goldstein/Martin (2001) find only weak evidence for a liquidity premium in the
corporate bond yield spread. This suggests that their measures of liquidity (the spread
between on- and off-the-run Treasuries, swap spreads, and the frequency of quotes versus
matrix prices in the Warga database) may simply be inadequate to capture this factor.

Using a data set of 999 investment grade euro denominated corporate bonds,
Houweling/Mentink/Vorst (2005) provide strong evidence of priced liquidity in the euro
corporate bond market. Using a four-variable model to control for interest rate risk, credit
risk, maturity and rating differences between bonds, they find that for eight out of nine
liquidity proxies® the null hypothesis that liquidity risk is not priced is rejected. In their study,
in contrast to Elton et al. (2001), tax effects are not included.

Longstaff/Mithal/Neis (2005) use weekly data on corporate bond prices for 68 US firms
during the period from March 2001 to October 2002 to investigate the role of credit default
swaps in explaining changes in credit spread. Using credit default swaps allows to directly
measure the size of the default and non-default components in corporate yield spreads. They
find that default component accounts for the majority of the credit spread across all ratings,
which is in contrast to the results from previous studies. On the other hand, their results
indicate that the default component does not explain the entire corporate credit spread. Using

4 Liquidity proxies used are: issued amount, listed, euro, on-the-run, age, missing prices, yield volatility,
number of contributors and yield dispersion



different interpretations of liquidity®, they find that bond-specific illiquidity measures are
important in explaining cross-sectional differences, while market-wide measures of liquidity
explain a sizeable portion of the common variation in all corporate yield spreads, which is
clearly consistent with the evidence in Collin-Dufresne/Goldstein/Martin (2001). In contrast
to Elton et al. (2001), they find only weak support for the hypothesis that the non-default
component is due to tax effects.

Chen/Lesmond/Wei (2007) investigate bond-specific liquidity effects on the yield spreads
using a battery of liquidity measures covering 4,000 US corporate bonds over a 9-year period
from 1995 to 2003. Spanning both investment and speculative grade categories, they find
the persistence of a strong explanatory power of liquidity for both categories, but it is more
pronounced for speculative grade bonds. Moreover, consistent with Longstaff et al. (2005),
they find inconsistent statistical evidence of a tax effect. However, in contrast to Longstaff
et al. (2005) and Campbell/Taksler (2003), they find little evidence of the importance of
either the outstanding principal amount in explaining bond liquidity nor of an equity
volatility effect in explaining bond yield spreads. Bond-specific and macroeconomic
liquidity effects are the subject of many subsequent studies, which confirm the result that
the liquidity premium is an important determinant of expected bond returns; see e.g.
Lin/Wang/Wu (2011). Analyzing recent financial crises, Dick-Nielsen/Feldhditter/Lando
(2012) and Friewald/Jankowitsch/Subrahmanyam (2012) find that the effect of illiquidity
increases dramatically with the onset of the subprime crisis particularly for non-investment
grade bonds, confirming the hypothesis of “flight-to-quality” in periods of financial distress.
Using a regime-switching model, Acharya/Amihud/Bharath (2013) confirm these results,
suggesting the existence of time-varying liquidity risk of corporate bond returns conditional
on episodes of flight to liquidity.

3. Data Description

In this section, we present the data used for estimating corporate bond yield spreads in the
UK and the EA. We use daily data for the period from January 2013 to March 2018.

We use iBoxx indices on corporate and government bonds for the UK and EA, respectively,
provided by IHS Markit. Sovereign bond indices contain data on yield, maturity and market
value. In addition, corporate bond indices report data on the economy, economic sector,
business sector and rating. In our analysis, we include indices on the economy as a whole,
two diverse economic sectors (financial and non-financial) and seven business sectors
(banks, insurance, financial services, chemicals, industrial goods and services, automobiles
and parts and utilities). We explore a range of five different time-bands relating to the
remaining maturity, namely 1-3 years, 3-5 years, 5-7 years, 7-10 years and 10+ years. We
choose to take indices for all rating groups combined to capture the corporate bond market
as a whole. The credit spread in the respective country j is defined as the difference between
a corporate bond yield with a maturity of up to m and a benchmark government bond yield

5 Longstaff/Mithal/Neis (2005) use the following liquidity proxies: bid-ask spread, notional amount
outstanding, age of the bond, time to maturity and 2 dummy variables; one for bonds issued by financial
firms and one for bonds issued by highly rated firms



with a maturity of up to m. Figure 1 presents an overview of the estimated credit spreads.
All data relating to bonds have been obtained from Datastream.

Figure 1: An overview of credit spreads
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Following the argumentation in ECB (2014), we decided to apply the OIS 3-month rate (
ois, ) as a proxy for a risk-free interest rate. In order to account for the slope of interest rate

curve, we include term spread (trisk,, ) in our estimations, which is calculated as a difference
between ten- and two-year benchmark government bond yields. Irisk, . represents the

liquidity premium. In the absence of bid-ask data, we follow the approach of Schuknecht et
al. (2010) and use the size of a debt issue discounted by yield of corresponding index.
fwdswap, is the 5-year forward on a 5-year swap rate in the UK and the EA, respectively.

When estimating corporate bond yield spreads representing the economy as a whole, we use
the return indices of the FTSE 100 and of the Euro Stoxx 50, as a proxy for return on equity.
Return indices of FTSE financials and FTSE non-financials as well as Euro Stoxx financials
and Euro Stoxx non-financials are used by estimation of particular economic and market
sectors in the UK and EA, respectively. We include Usvix, in all regressions, which represents
implied volatility of the S&P 500 index. All above data are obtained from Datastream. cds;

is credit default swap on the UK and EA. Credit default swap data on UK are obtained from
Datastream. Credit default swap data for the EA is calculated as the sum of GDP-weighted
credit default swaps for each member country, excluding Luxemburg and Greece.
Luxemburg is excluded due to an absence of data whereas Greece is excluded to avoid the
bias of an extremely high and volatile credit default swap. GDP data are extracted from
Eurostat and credit default swap data on EA member countries are obtained from



Datastream. globav, represents global investors’ risk aversion and is calculated as the

difference between the yield of US corporate BBB bonds and the 3-month Treasury rate.
Corresponding data are extracted from the Federal Reserve Bank of St. Louis.

4. Econometric Analysis

4.1 Event Study Methodology

The choice of corporate bond yield spread determinants employed in our analysis is largely
based on previous work in this field. We estimate the following regression model applying
the ARMA Maximum Likelihood (ML) method, using a Gauss-Newton algorithm, over the
period from 1 January, 2013, to 30 March, 2018:

ACS;; .« =+ ybrexit + BAois,;  + B,Afwdswap,  + BAlrisk; + B,Atrisk;  + SAcds;
+pAstockrtn,  + B, Ausvix, + SiAglobay, + gyar (1) + g,ma(l) + &,

jisit

where ACS, . is our dependent variable of interest and represents the daily change of the

credit spread in country j, for sector s and remaining maturity m. The credit spread in the
respective country j is defined as the difference between a corporate bond yield with a
maturity of up to m and a benchmark government bond yield with a maturity of up to m. The

vector Drexit, is our independent variable of interest and is an event-dummy variable which

is associated with the announcement of the referendum result. This dummy variable takes
the value of one on 24 June, 2016 and zero elsewhere. In other specifications, an additional
16 Brexit-related events are included. In principle, Brexit is associated with lower expected
future GDP growth rates due to lower aggregate productivity and hence lower expected firm
profits. We suspect that aggregate productivity will decline due to increasing barriers to trade
in goods and services, to labor and to capital mobility. Lower future firm earnings will lead
to a weakening of firm values. A decreasing firm value is associated with an increase of a
firm’s default probability. Moreover, imported intermediate goods and services will get more
expensive due to higher import tariffs. This will lead to higher production costs and hence
lower expected profit prospects. Thus, a firm’s default probability will rise. According to the
dividend discount model of Gordon/Shapiro (1956), expectations about future effects
induced by Brexit-related news will immediately affect financial assets and hence credit
spreads. To sum up, we hypothesize that Brexit-related news is associated with increasing
credit spreads.

Moreover, in other specifications we split our Brexit events into good Brexit news and bad
Brexit news by reading to the Financial Times thoroughly as we suspect that not all Brexit-
related news items in our event list are associated with rising credit spreads®. There may be
some items of Brexit-related events news which lead to declining spreads because this news

6 See Celebi/Korus (2018) for a detailed description of the classification of good and bad news.
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might implicate that Brexit will not occur or that its impact on the respective economy might
not be as severe as predicted. We have identified nine bad Brexit news events and eight good
Brexit news events.

The variable ois;, reflects the three-month OIS rate in the UK and euro area, respectively.
We add ois;, into our baseline specification in order to control for the impact of an

increasing risk-free rate on credit spreads. An increase of the risk-free rate should affect
credit spreads negatively because higher interest rates are associated with an increasing risk-
neutral drift of the firm value process (Longstaff/Schwartz, 1995). Generally a higher drift
leads to a lower risk-neutral probability of default and thus to declining credit spreads.
Furthermore, by including ois;, into our regressions we also control for the impact of

conventional monetary policies conducted by the Bank of England and the European Central
Bank on the credit spreads, respectively.

fwdswap;, is a 5-year forward on a 5-year swap rate in the UK and EA, respectively. A

forward interest rate swap is a bilateral agreement in which two parties agree to swap the
difference between a fixed interest rate and a flexible interest rate on a set date in the future
with predefined terms. A forward swap can therefore be understood as an interest rate swap
starting at a defined future date (for example, one may wish to enter into a 5-year swap 5
years from the present date). Investors use forward swaps to cover the future expected risk
of changes in interest rates. An increase of the forward swap rate may imply investors’
expectations about higher short rates in the future, which leads to a decrease in credit spreads.
From a different point of view, higher expected future short rates could suggest a positive
indication of future overall economic health, which again results in lower credit spreads. To
sum up, we expect that the variable fwdswap,;, has got a negative impact on our dependent

variable of interest.

The variable Irisk; ., captures the impact of liquidity risk on the credit spreads. In general,

investors have to be compensated for holding less liquid assets. This implies lower prices
for less liquid bonds which, in turn, leads to higher bond yields and therefore to higher yield
spreads (Longstaff et al. (2005), Chen et al. (2007)). In this paper, we are use the discounted
size of a debt issue as a proxy for liquidity risk premium (Schuknecht et al., 2010). We
suspect that the size of a debt issue has a negative impact on the credit spread.

The variable trisk;, represents term spread and controls for the impact of the slope of the

interest rate term structure on credit spreads. The term spread is defined as the difference
between the 10-year benchmark government bond yield and the 2-year benchmark
government bond yield. The term spread could be used as an indicator for overall economic
health (Duffee (1998), Collin-Dufresne et al. (2001)). An increase of the term spread reflects
a stronger economy and hence an increasing term spread is associated with declining credit
spreads. Moreover, an increase of the term spread may be associated with higher expected
short-term rates and hence with decreasing credit spreads. To sum up, we expect that the
variable trisk;, has a negative impact on our dependent variable of interest.

The corporate credit default swaps (CDS) provide an almost ideal way of directly measuring
the size of the risk-neutral default component (credit risk premium plus expected default
loss) in corporate yield spreads (Longstaff et al., 2005). In order to approximate the credit
default risk we use the corresponding CDS premium on government bonds (cds;, ), due to



limited access to data corporate CDS. Nonetheless, recent research in this field has verified
a strong theoretical and empirical evidence for risk transfer from sovereign to corporate (see,
e.g., Augustin et al. (2016), Bedendo/Colla (2015), Acharya et al. (2014)). Thus, we believe
that government CDS are still a good proxy for credit default risk in credit spreads. We
expect that increasing CDS spreads are associated with rising credit spreads.

The variable stockrtn, . is the respective benchmark stock market index from the UK and

the euro area, respectively. In this study, we use the return indices of the FTSE 100 and the
Euro Stoxx 50. Equity markets reflect up-to-date information and are good indicators of the
overall state of the economy (Longstaff/Schwartz (1995), Collin-Dufresne et al. (2001)).
Thus by including benchmark stock market indices into our baseline specification, we try to
capture the influence of changes in the business climate on credit spreads. An increase in the
value of a firm’s equity should decrease the probability of default and therefore we expect a
negative impact on credit spreads.

Furthermore, we include the implied volatility of the S&P 500 index (usvix,). This variable

captures the impact of global financial market uncertainty on our dependent variable of
interest. Given expected profits, the volatility of firm value hurts bondholders, because it
increases the probability of default (Campbell/Taksler, 2003). Thus, volatility should drive
up the bond yields and increase credit spread ceteris paribus. Thus, we expect that an increase
of the US VIX leads to rising credit spreads.

The variable globav, represents global investors’ risk aversion and is calculated as the
difference between the yield of US BBB corporate bonds and 3-month US Treasury bond
yields. Higher global risk aversion generally leads to a higher demand for safe assets due to
a flight-to-quality response (Schuknecht et al. (2010), Klose/Weigert (2013)). Hence, in
times of global financial turmoil or greater uncertainty, government bond yields decline and
corporate bond yields rise. Thus, we expect a negative impact of globav, on credit spreads in

the UK and EA corporate bond markets.

In other specifications, we also control for the impact of macroeconomic news on credit
spreads by including the United Kingdom series and the euro area series of the Citigroup
economic surprise index (CESI). Furthermore, we check for the influence of the Bank of
England’s (NSMPBOE) European Central Bank’s (NSMPECB) non-standard monetary
policy announcements on our dependent variables of interest. Moreover, we include an
AR(1) term (ar()) and MA(1) term (ma@) ) into our baseline specification. The term ¢&,

represents the error term.

The variables used in our regressions are defined as follows: Credit spreads, three-month
OIS rates, the 5-year forward swap rates, the term spread, CDS spreads, our measure for
general investor risk aversion, and the CESI index are expressed as percentage point

changes. The size of a debt issue, benchmark stock market indices, and the US VIX are
expressed in percentage rates of change.

4.2 Estimation Results

Firstly, we investigate whether the announcement of the Brexit referendum result had an
impact on UK credit spreads for bonds with a remaining maturity of 1-3 years, 3-5 years, 5-
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7 years, 7-10 years and 10+ years, including all rating groups, respectively. We expect that
the release of the referendum result is associated with increasing credit spreads in the UK.
Our benchmark specification also includes the UK three-month OIS rate, the UK five-year-
five-year (5y/5y) forward swap rate, the liquidity premium, the change in 10-year minus 2-
year UK government bond yields, the CDS premium on UK government bonds with a
maturity of up to five years, the return index of the FTSE 100, the volatility index of the
S&P 500 index, and the global risk aversion variable’. The estimation results are reported in
Table 1.

Table 1: The impact of the Brexit referendum on UK credit spreads (overall
economy)

Variables 1-3 3-5 5-7 7-10 10+

Constant -0.0007 -0.0010 -0.0011 -0.0008 0.0000
(0.0005)  (0.0010)  (0.0009)  (0.0010)  (0.0006)

Brexit 0.1881 0.2293** 0.2093***  (0.1849***  (0.1623***
(1.1164)  (0.0894)  (0.0760)  (0.0496)  (0.0314)

UK OIS rate (3M) -0.2312*%**  -0.3769*** -0.2529*** -0.2256*** -0.0052

(0.0642)  (0.0672)  (0.0932)  (0.0744)  (0.0424)
UK Forward Swap rate (5y/5y)  -0.2719%%* -0.1803*** -0.1625%** -0,1726%** -0.1227%**
(0.0098)  (0.0106)  (0.0096)  (0.0104)  (0.0085)

Liquidity premium -0.8602*** -0.4848*** -0.4560*** -0.5816*** -0.5482***
(0.0244) (0.0291) (0.0183) (0.0251) (0.0277)
Term risk 0.2101***  0.0101 -0.0074 -0.0402**  -0.0315**
(0.0112) (0.0125) (0.0117) (0.0168) (0.0125)
Credit default risk 0.0005 0.0004 0.0002 0.0005 0.0003
(0.0004) (0.0003) (0.0003) (0.0003) (0.0002)
FTSE 100 -0.3787*** -0.4100*** -0.5003*** -0.4596*** -0.2813***
(0.0555) (0.0500) (0.0488) (0.0459) (0.0323)
US VIX 0.0319***  0.0233***  0.0242***  (0.0200***  0.0199***
(0.0077) (0.0065) (0.0062) (0.0052) (0.0041)
Global risk aversion 0.0434***  0.0082 0.0160 0.0022 0.0245***
(0.0137) (0.0130) (0.0132) (0.0119) (0.0086)
AR(1) -0.3113 0.8747***  0.8790***  0.9013***  0.8670***
(0.7573) (0.0400) (0.0385) (0.0261) (0.0329)
MA(2) 0.2773 -0.7572***  -0.7680*** -0.7762*** -0.7218***
(0.7656) (0.0545) (0.0526) (0.0382) (0.0450)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.39 0.41 0.41 0.42 0.40
Adjusted R-squared 0.38 0.41 0.40 0.42 0.40

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Our estimation results show that the three-month OIS rate, which could be considered as a
risk-free rate, has a negative impact on the credit spreads for all bonds. In almost all cases
the coefficient of the three-month OIS rate is highly statistically significant. However, the
three-month OIS rate does not affect the credit spread for bonds with a maturity of up to 10

"' We also controlled for the impact of macroeconomic news and unconventional monetary policies conducted
by the BoE and the ECB, respectively. However, the results are in line with the benchmark results. These
results are available on request.



year plus. Hence, our findings are consistent with the literature (Longstaff and Schwartz,
1995; Collin-Dufresne, 2001), which finds that an increase in drift is associated with a lower
risk-neutral probability of default. Furthermore, our results indicate that the 5y/5y forward
swap rate affects the credit spreads for all bonds negatively. Hence, the coefficient of the
5y/5y forward swap rate shows the expected sign. The coefficient is highly statistically
significant in all cases. Concerning our proxy for market liquidity, the results show that this
variable has a highly significantly negative impact on the corporate bond yield spreads.
Hence, our results confirm the findings of Schuknecht et al. (2010).

The slope of the term structure has a statistically significant impact on the credit spread with
a remaining maturity of 1-3 years, 7-10 years and 10+ years. We find that an increase of the
slope of the term structure is associated with decreasing long-term corporate bond yield
spreads, which is in line with theory. However, our results indicate that the slope of the term
structure has a highly significantly positive impact on the corporate bond yield spread with
a remaining maturity of 1-3 years, which is at odds with theory. Studies investigating the
impact of the term structure on credit spreads in US are, however, inconclusive. On the one
hand, Pavlova et al. (2015) find a negative relationship between the term structure and
corporate bond spreads, while on the other hand, Chun et al. (2014) report a positive
correlation. Moreover, our proxy variable for the corporate credit default risk has no
statistically significant impact on our dependent variables of interest. Hence, our results
indicate that either credit default risk does not play a role in explaining credit spreads in the
UK or that our proxy does not really capture corporate credit default risk. If the latter
explanation applies, the CDS premium of 5-year UK government bonds should not be
correlated with corporate CDS spreads. The return index of the FTSE 100 is statistically
significant with the predicted sign. Hence, an improvement of the business climate in the
UK is associated with a declining credit spread for all bonds. Furthermore, our results show
that higher global financial market uncertainty is associated with increasing credit spreads
in the UK. The coefficient of the S&P 500 volatility index is statistically significant in all
estimations. The global risk aversion variable shows a positive impact on our dependent
variables of interest which is in line with our expectations. The coefficient of the global risk
aversion variable has a statistically significant impact on the corporate bond yield spread
with a remaining maturity of 1-3 years and 10+ years, respectively.

Our Brexit-event dummy has a statistically significant positive impact on almost all
dependent variables of interest. We find no statistically significant impact of our Brexit-
event dummy on the credit spread with a maturity of 1-3 years. Hence, our empirical results
confirm our expectation that Brexit-related news items are associated with increasing
corporate bond yield spreads in the UK because market participants expect lower future firm
earnings due to Brexit. However, our empirical results indicate that only the announcement
of the referendum result had an influence on the credit spreads in the UK. Our estimation
results suggest that Brexit-related events, other than the announcement of the result of the
Brexit referendum, have no statistically significant impact on corporate bond spreads in the
UK.

Next, we differentiate between the financial and the non-financial economic sectors in order
to analyze more specific sector-related effects of our Brexit-event dummy. In Tables 2 and
3 we report the impact of our Brexit dummy on the corporate bond yield spreads in the
financial sector and the non-financial sector, respectively. Our results suggest that the
announcement of the referendum result positively affected credit spreads in both the
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financial and the non-financial sector. The impact only lacks significance in the case of
financial bonds with a maturity of 3-5 years and non-financial bonds with a maturity of 1-3
years. Hence, the financial and the non-financial economic sectors were influenced by the

Brexit referendum.

Table 2: The impact of the Brexit referendum on UK credit spreads (financial
sector)
Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0011 -0.0013 -0.0013 -0.0012 -0.0001
(0.0011) (0.0010) (0.0009) (0.0010) (0.0007)
Brexit 0.2453**  0.2411 0.2114* 0.2220***  0.1705***
(0.1037) (0.1841) (0.1229) (0.0685) (0.0266)
UK OIS rate (3M) -0.2273**  -0.4845*** -0.2500**  -0.2852*** -0.0434
(0.1009) (0.0918) (0.0991) (0.0775) (0.0382)
UK Forward Swap rate (5y/5y)  -0.2853*** -0.2346*** -0.1692*** -0.2057*** -0.1368***
(0.0114) (0.0138) (0.0112) (0.0108) (0.0090)
Liquidity premium -0.7668***  -0.7704*** -0.4249*** -0.6425*** -0.6666***
(0.0147) (0.0145) (0.0168) (0.0143) (0.0322)
Term risk 0.2415***  0.0317***  -0.0043 -0.0155 -0.0479***
(0.0139) (0.0113) (0.0167) (0.0166) (0.0128)
Credit default risk 0.0006 0.0008 0.0002 0.0006* 0.0003
(0.0005) (0.0005) (0.0003) (0.0003) (0.0002)
FTSE Financials -0.3899***  -0.3593*** -0.4426*** -0.4059*** -0.3101***
(0.0528) (0.0504) (0.0465) (0.0418) (0.0276)
US VIX 0.0406***  0.02791*** 0.0299***  (0.0323***  (0.0249***
(0.0098)  (0.0103)  (0.0080)  (0.0067)  (0.0045)
Global risk aversion 0.0451***  -0.0062 0.0218 -0.0064 0.0244***
(0.0165) (0.0193) (0.0165) (0.0136) (0.0089)
AR(1) 0.9028***  0.7884***  0.7404***  (0.8391***  (0.8049***
(0.0418) (0.0788) (0.0587) (0.0354) (0.0325)
MA(1) -0.8498*** -0.6818*** -0.5783*** -0.6791*** -0.5958***
(0.0538) (0.0937) (0.0720) (0.0486) (0.0452)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.43 0.42 0.39 0.48 0.50
Adjusted R-squared 0.42 0.42 0.39 0.48 0.49

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,

respectively.



Table 3: The impact of the Brexit referendum on UK credit spreads (non-
financial sector)

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0004 -0.0007 -0.0009 -0.0005 0.0001
(0.0005) (0.0011) (0.0009) (0.0011) (0.0006)
Brexit 0.1819 0.1871***  (0.1818***  (0.1734***  (.1559***
(0.2840) (0.0448) (0.0270) (0.0320) (0.0293)
UK OIS rate (3M) -0.0900 -0.2018**  -0.2137*** -0.2050*** -0.0122

(0.0635)  (0.0820)  (0.0663)  (0.0763)  (0.0492)
UK Forward Swap rate (5y/5y) ~ -0.1858*** -0.1655%** -0.1795%** -0,1454%** -0,1365%**
(0.0127)  (0.0134)  (0.0109)  (0.0089)  (0.0075)

Liquidity premium -0.4014*** -0.3235*** -0.4834*** -0.3774*** -0.4198***
(0.0111) (0.0139) (0.0141) (0.0189) (0.0295)
Term risk 0.1048***  0.0032 0.0265***  -0.0747*** -0.0422***
(0.0169) (0.0185) (0.0102) (0.0126) (0.0133)
Credit default risk 0.0002 -0.0001 0.0001 0.0001 0.0002
(0.0003) (0.0003) (0.0003) (0.0003) (0.0002)
FTSE Non-Financials -0.3782* -0.2238 0.2514 -0.5911***  -0.8275***
(0.2142) (0.2052) (0.1886) (0.1880) (0.1661)
US VIX 0.0332***  0.0254***  0.0314***  0.0230***  0.0228***
(0.0062) (0.0061) (0.0057) (0.0050) (0.0036)
Global risk aversion 0.0347**  0.0252* 0.0171 0.0060 0.0148*
(0.0140) (0.0135) (0.0133) (0.0122) (0.0081)
AR(1) -0.3195 0.8857***  0.9022***  0.9201***  (.8532***
(0.2771) (0.0254) (0.0375) (0.0231) (0.0291)
MA(1) 0.2223 -0.7645***  -0.8039*** -0.8017*** -0.6824***
(0.2787) (0.0338) (0.0515) (0.0349) (0.0382)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.24 0.29 0.36 0.32 0.39
Adjusted R-squared 0.24 0.28 0.35 0.31 0.38

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Moreover, we find that the three-month OIS rate negatively affected both the financial
corporate bond yield spreads and the non-financial corporate bond spreads. We also find that
the 5y/5y forward swap rate negatively influenced corporate bond yield spreads in the
financial and the non-financial sectors, respectively. Hence, the 5y/5y forward swap rate
affects credit spreads in the financial and the non-financial sectors in the same way. Our
proxy for the liquidity premium has a highly statistically negative impact on all dependent
variables of interest. Furthermore, the absolute size of the coefficients and the statistical
significance of our measure of liquidity risk suggest that this variable is the most relevant
systematic factor. The slope of the term structure affects credit spreads in the financial and
the non-financial sectors, respectively. However, in a few cases, the coefficient of our term
structure variable shows no statistical significance in both Table 2 and Table 3.

Furthermore, our estimation results reported in Table 2 and Table 3 suggest that the 5-year
UK sovereign CDS spread plays only a minor role in explaining corporate bond yield spreads
in both the financial sector and the non-financial sector. The coefficient of the return index
of the FTSE Financials index in Table 3 displays a highly statistically significant impact on
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credit spreads in the financial sector. As predicted by theory, the estimated signs are always
negative. The return index of the FTSE Non-Financials index has a significant impact for
parts of the analyzed corporate bond yield spreads in the non-financial sector (see Table 3).
Moreover, the volatility index of the S&P 500 index has a positive significant impact on the
analyzed portfolios. The global risk aversion variable shows a positive impact on our
dependent variables of interest which is in line with theory. Sometimes the coefficient shows
a negative sign but in these cases the global risk aversion variable has no significant impact.

Next, we examine whether the announcement of the Brexit referendum result had an effect
on euro area (EA) credit spreads for bonds with remaining maturities of 1-3 years, 3-5 years,
5-7 years, 7-10 years and 10+ years, including all rating groups, respectively. On the one
hand, we want to find out whether corporate bond yield spreads in the euro area were affected
by Brexit-related events, and on the other hand we want to see whether EA credit spreads or
UK corporate bond yield spreads were most effected by Brexit-related news. We expect that
UK credit spreads were more strongly affected by Brexit events than EA corporate bond
spreads. The estimation results for the impact of the announcement of the Brexit referendum
results on EA corporate bond yield spreads are reported in Table 4.



Table 4: The impact of the Brexit referendum on EA credit spreads (overall
economy)

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0002 -0.0002 0.0001 0.0002 -0.0000
(0.0004) (0.0005) (0.0005) (0.0005) (0.0005)
Brexit 0.0870* 0.0883* 0.0837 0.0718 0.0904***
(0.0523) (0.0504) (0.0844) (0.2112) (0.0331)
EA OIS rate (3M) -0.1189**  -0.1411**  -0.1819*** -0.1562*** (0.0633

(0.0521)  (0.0551)  (0.0599)  (0.0570)  (0.0696)
EA Forward Swap rate (5y/5y) ~ -0.0382%*  -0.0634*** -0.0535%** -0,0808*** -0,0472%**
(0.0154)  (0.0179)  (0.0187)  (0.0177)  (0.0161)

Liquidity premium -0.4906*** -0.5268*** -0.6530*** -0.7690*** -0.3755***
(0.0233) (0.0261) (0.0270) (0.0369) (0.0250)
Term risk -0.0514**  -0.0844*** -0.1933*** -0.2465*** -0.1813***
(0.0227) (0.0251) (0.0260) (0.0244) (0.0243)
Credit default risk -0.0051*** -0.0054*** -0.0071*** -0.0060*** -0.0044***
(0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
Eurostoxx 50 0.0612* 0.1743***  0.2249***  (0.2972***  (.1883***
(0.0342) (0.0410) (0.0406) (0.0399) (0.0407)
US VIX 0.0224***  0.0360***  0.0340***  0.0424***  (0.0388***
(0.0054) (0.0057) (0.0060) (0.0060) (0.0057)
Global risk aversion 0.0031 -0.0045 -0.0002 -0.0003 0.0082
(0.0118)  (0.0120)  (0.0122)  (0.0123)  (0.0117)
AR(1) -0.4388* -0.1610 -0.5041 -0.5072 -0.3363*
(0.2255) (0.3361) (0.3424) (0.8671) (0.1723)
MA(1) 0.5009**  0.2267 0.5497* 0.5258 0.4402***
(0.2196) (0.3320) (0.3286) (0.8565) (0.1646)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.25 0.23 0.27 0.26 0.18
Adjusted R-squared 0.24 0.23 0.27 0.26 0.17

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Our estimation results suggest that the announcement of the referendum result is associated
with increasing credit spreads in the EA. The coefficient of our Brexit-event dummy shows
a positive sign and is partly statistically significant. Our Brexit-event dummy has a
statistically significant impact on 1-3 years, 3-5 years, and 10+ years credit spreads in the
euro area, respectively.

Concerning the impact of short-term interest rates on EA credit spreads, we find a negative
impact, as predicted by theory, of the three-month OIS rate on credit bond yield spreads in
the EA. However, we find that the three-month OIS rate positively affects 10+ years EA
credit spreads but the coefficient is not statistically significant. Furthermore, the 5y/5y
forward swap rate has a statistically significant impact on credit spreads in the euro area. In
almost all regressions, the coefficient of the 5y/5y forward swap rate is highly statistically
significant. As expected, the 5y/5y forward swap rate negatively influences our dependent
variables of interest. Our proxy for market liquidity is found to have a statistically negative
impact on EA credit spreads. The slope of the term structure shows a statistically negative
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impact on credit bond yield spreads in the euro area. Hence, higher expected future short
rates or rather an improvement of economic health increased credit spreads in the euro area.

Our results, displayed in Table 4, also suggest that rising sovereign CDS premia lead to
lower corporate bond yield spreads in the euro area. Hence, our empirical findings
concerning the impact of the 5-year sovereign CDS spread on EA credit spreads stand in
contradiction to theory. We suspect that heterogeneity within the euro area plays an
important role, due to different countries’ creditworthiness. On the one hand, increasing
sovereign CDS premia may be associated with decreasing credit bond spreads in safe haven
countries like Germany and the Netherlands, on the other hand rising sovereign CDS premia
could be associated with rising credit spreads in countries like Spain and Portugal
(Klose/Weigert, 2013). Furthermore, we find that the return index of the Eurostoxx 50 has a
significantly positive impact on EA credit spreads. This puzzling result might be explained
by the role of the Eurostoxx 50 as a measure for financial market uncertainty (Deutsche
Bundesbank, 2017). The coefficient of the volatility index of the S&P 500 displays a
significantly positive influence on corporate bond yield spreads in the euro area. Moreover,
our empirical results show that our proxy for global risk aversion is not statistically
significant.

Next, we examine the impact of our Brexit-event dummy on corporate bond yield spreads in
the financial sector and the non-financial sector in the euro area, respectively. Estimation
results are reported in Table 5 and Table 6. Our results indicate that the financial sector was
more strongly affected by the announcement of the Brexit referendum result than the non-
financial sector. Our Brexit-event dummy variable has a statistically significant impact on
all credit spreads in the financial sector. The announcement of the referendum result is
associated with increasing corporate bond yield spreads in the financial sector. Moreover,
estimated coefficients display the same magnitude for all maturities. In contrast to that, our
Brexit-event dummy has a limited impact on credit spreads in the non-financial sector. The
statistical significance of the dummy variable is rather weak. Our Brexit-event dummy has
a statistically significantly impact only on 10+ years credit spreads in the non-financial
sector. The coefficient shows a positive sign and hence the announcement of the referendum
result has led to rising 10+ year’s credit spreads in the non-financial sector. Furthermore,
our results reported in Table 5 and Table 6 indicate that the financial sector in both the United
Kingdom and the euro area was affected by the announcement of the Brexit referendum
result. However, our empirical results suggest that credit spreads in the UK non-financial
sector were influenced by our Brexit-event dummy whereas corporate bond spreads in the
EA non-financial sector were hardly effected by the referendum result.



Table 5: The impact of the Brexit referendum on EA credit spreads (financial
sector)

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.000497  -0.0004 -0.0001 -0.0002 -0.0001
(0.0004) (0.0005) (0.0006) (0.0007) (0.0007)
Brexit 0.1279***  (0.1379***  0.1400***  0.1489***  (.1311**
(0.0281) (0.0283) (0.0329) (0.0332) (0.0620)
EA OIS rate (3M) -0.1011* -0.0952* -0.0922 -0.1755**  0.0520
(0.0580) (0.0573) (0.0623) (0.0699) (0.0996)
EA Forward Swap rate (5y/5y)  0.0121 -0.0377**  -0.0371* -0.0216 -0.1273***
(0.0162) (0.0188) (0.02026)  (0.0218) (0.0214)
Liquidity premium -0.2473***  -0.4626*** -0.5664*** -0.4106*** -0.3458***
(0.0234) (0.0280) (0.0315) (0.0410) (0.0248)
Term risk -0.0914*** -0,1035*** -0.1603*** -0.2011*** -0.1490***
(0.0231) (0.0256) (0.0268) (0.0308) (0.0317)
Credit default risk -0.0037*** -0.0043*** -0.0056*** -0.0035*** -0.0030***
(0.0003) (0.0003) (0.0004) (0.0005) (0.0005)
Eurostoxx Financials 0.0690**  0.1029***  0.1172***  0.0479 0.0099
(0.0289) (0.0352) (0.0380) (0.0437) (0.0475)
US VIX 0.0222***  0.0379***  (0.0386***  0.0523***  (0.0611***
(0.0057) (0.0056) (0.0061) (0.0070) (0.0074)
Global risk aversion -0.0046 -0.0038 -0.0204 -0.0023 0.0152
(0.0130) (0.0119) (0.01317)  (0.0163) (0.0174)
AR(1) -0.0435 0.1817 -0.2047 0.0687 -0.3141
(0.2119) (0.2435) (0.2056) (0.1823) (0.2260)
MA(2) 0.1397 -0.0862 0.3119 0.0691 0.4076*
(0.2108) (0.2485) (0.2001) (0.1834) (0.2163)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.16 0.21 0.22 0.14 0.14
Adjusted R-squared 0.16 0.20 0.22 0.14 0.13

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.
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Table 6: The impact of the Brexit referendum on EA credit spreads (non-
financial sector)

Variables 1-3 3-5 5-7 7-10 10+
Constant 0.0001 -0.0001 0.0001 0.0001 0.0000
(0.0004) (0.0005) (0.0005) (0.0004) (0.0005)
Brexit 0.0626 0.0606 0.0626 0.0468 0.0790**
(0.0795) (0.0584) (0.1108) (0.1422) (0.0309)
EA OIS rate (3M) -0.1688*** -0.1873*** -0.2109*** -0.1278**  0.0586

(0.0513)  (0.0565)  (0.0595)  (0.0578)  (0.0698)
EA Forward Swap rate (5y/5y) ~ -0.0761*** -0.0887*** -0.0922*** -0.0845*** -0.0409***
(0.0152)  (0.0190)  (0.0190)  (0.0170)  (0.0166)

Liquidity premium -0.66120%** -0.6211*** -0.7546*** -0.7191*** -0.4288***
(0.0138) (0.0292) (0.0259) (0.0280) (0.0241)
Term risk -0.013 -0.0786***  -0.1796*** -0.2361*** -0.1937***
(0.0217) (0.0273) (0.0260) (0.0247) (0.0245)
Credit default risk -0.0061*** -0.0064*** -0.0081*** -0.0073*** -0.0050***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003)
Eurostoxx Non-Financials -0.0007 0.2008***  (0.2808***  0.3622***  (0.2269***
(0.0402) (0.0457) (0.0456) (0.0428) (0.0444)
US VIX 0.0187***  0.0336***  0.0300***  0.0385***  (0.0345***
(0.0058) (0.0058) (0.0062) (0.0059) (0.0057)
Global risk aversion 0.0034 -0.0018 0.0076 0.0023 0.0065
(0.0128) (0.0124) (0.0125) (0.0123) (0.0115)
AR(1) -0.4974*  -0.2612 -0.5493 0.4109 -0.2447
(0.2745) (0.3276) (0.4080) (0.8878) (0.1849)
MA(2) 0.5500** 0.3278 0.5846 -0.4305 0.3498*
(0.2695) (0.3209) (0.3950) (0.8817) (0.1796)
No. Obs. 1365 1367 1367 1367 1367
R-squared 0.34 0.28 0.33 0.32 0.20
Adjusted R-squared 0.33 0.27 0.32 0.31 0.19

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Furthermore, we find that the three-month OIS rate has a statistically significant impact on
three of five credit spreads in the financial sector and on four of five spreads in the non-
financial sector. Whenever the impact of the risk-free rate on credit spreads turns out to be
statistically significant, the coefficient shows a negative sign. The 5y/5y forward swap rate
has a significant negative impact on corporate bond yield spreads in the EA non-financial
sector and is less significant in the EA financial sector. Our proxy for liquidity risk has a
highly statistically significant impact on credit spreads in both the financial sector and the
non-financial sector, respectively. Moreover, we find that the slope of the term structure
plays an important role in explaining the change of the credit spreads in the financial and
non-financial sectors. Our default risk variable displays a significantly negative impact on
credit spreads in the financial and non-financial sector. The return index of the Eurostoxx
Financials has a statistically significant impact only on short- and medium-term spreads in
the financial sector. The coefficient of the return index of the Eurostoxx Financials shows a
positive sign, which is at odds with theory. Almost all credit spreads in the non-financial
sector were statistically significantly affected by the return index of the Eurostoxx Non-



Financials. The coefficient also shows a positive sign. Furthermore, credit spreads in the
financial and non-financial sectors were positively influenced by the volatility index of the
S&P 500. We also find that the coefficient of the global risk aversion variable turns out to
be statistically insignificant.

Additionally, we estimate the impact of the Brexit referendum result on seven different
business sectors to test whether credit spreads from the three financial business sectors
(banks, financial services and insurance) and 4 non-financial business sectors (industrial
goods and services, chemicals, automobiles and parts and services) react differently. In fact,
due to diverse risk conditions in each business sector and given that different business sectors
are influenced by macroeconomic instabilities in different ways, we expect to find that credit
spread response differ across sectors. Unfortunately, our model provides unstable results.
Thus, from the perspective of statistical significance we are not able to deliver final and
conclusive compelling evidence on the impact of the Brexit referendum result on specific
business sectors. However, this lack of robust results may simply reflect the fact that for
analyzing business sectors more specific data on a microeconomic level are required. This
holds especially for the EA corporate bond market due to a higher heterogeneity in that
market. For the sake of brevity, we present no results here but these are available on request.

4.3 Additional Brexit-related events

In this section we study the impact of 16 Brexit-related events, excluding the referendum,
on corporate bond yield spreads in the UK and the euro area, respectively. These 16 Brexit-
related pieces of news are divided into bad Brexit events and good Brexit events by reading
the Financial Times thoroughly. Hence, we create an event dummy which consists of bad
Brexit events and a dummy variable which captures good Brexit events. With our event
identification strategy we find a total of eight bad Brexit event days and eight good Brexit
event days®. We suspect that bad Brexit news are associated with increasing credit spreads
in the UK and the euro area, respectively. Concerning the influence of good Brexit news on
corporate bond yields in both the UK and euro area we expect that the coefficient sign of the
Brexit good news dummy variable is continuously negative. Estimation results are reported
in Table 7 and Table 8.

8 The announcement of the referendum result is classified as bad Brexit news.
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Table 7:

The impact of other Brexit-related events on UK credit spreads (overall

economy)
Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0006 -0.0007 -0.0009 -0.0006 0.0002
(0.0005) (0.0009) (0.0008) (0.0009) (0.0006)
Brexit bad news 0.0120 -0.0000 0.0061 0.0074 0.0003
(0.0104) (0.0035) (0.0052) (0.0066) (0.0067)
Brexit good news 0.0003 -0.0024 -0.0003 0.0002 0.0038
(0.0140) (0.0111) (0.0076) (0.0076) (0.0048)
UK OIS rate (3M) -0.5982*** -0.7814*** -0.6322*** -0.5730*** -0.2868***
(0.0432) (0.0353) (0.0383) (0.0352) (0.0271)
UK Forward Swap rate (5y/5y)  -0.2905*** -0.2098*** -0.1805**  -0.2037*** -0.11526***
(0.0103) (0.0111) (0.0101) (0.0103) (0.0091)
Liquidity premium -0.9480*** -0.5977*** -0.5223*** -0.7191*** -0.6759***
(0.0258) (0.0280) (0.0196) (0.0246) (0.0300)
Term risk 0.2249***  0.0281**  0.0002 -0.0406**  -0.0338**
(0.0118) (0.0137) (0.0125) (0.0180) (0.0134)
Credit default risk 0.0009***  0.0010***  0.0007**  0.0009***  0.0007***
(0.0003) (0.0003) (0.0003) (0.0029) (0.0002)
FTSE 100 -0.4292%**  -0.4623*** -0.5667*** -0.5100*%** -0.3249***
(0.0584) (0.0542) (0.0533) (0.0503) (0.0367)
US VIX 0.0245***  0.0138**  0.0160**  0.0122**  0.0134***
(0.0079) (0.0063) (0.0063) (0.0053) (0.0041)
Global risk aversion 0.0383***  0.0029 0.0108 -0.0025 0.0215**
(0.0143) (0.0141) (0.0141) (0.0130) (0.0094)
AR(1) -0.2858 0.8692***  (0.8725***  0.8980***  (.8652***
(0.8217) (0.0470) (0.0446) (0.0308) (0.0383)
MA(2) 0.2531 -0.7722%**  -0.7770*** -0.7937*** -0.7532***
(0.8295) (0.0605) (0.0578) (0.0429) (0.0498)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.35 0.35 0.34 0.37 0.33
Adjusted R-squared 0.35 0.34 0.34 0.36 0.32

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Firstly, we investigate whether bad and good Brexit news has an impact on credit spreads in
the UK economy as a whole (see Table 7). Our empirical results suggest that bad Brexit
events, excluding the announcement of the referendum result, has no statistically significant
impact on corporate bond yield spreads in the UK. Concerning the impact of good Brexit
news on UK credit spreads, we find no statistical significance. Thus, our empirical results
suggest that good Brexit news has no impact on corporate bond spreads in the UK. Hence,
we conclude that only the announcement of the referendum result, and no other Brexit news,
has an impact on UK corporate bond yield spreads®.

® We also find that bad Brexit news, excluding the referendum, and good Brexit news have no statistically
significant impact on corporate bond yield spreads in the financial sector and the non-financial sector in the
UK, respectively.



Table 8: The impact of other Brexit-related events on EA credit spreads (overall
economy)

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0001 -0.0002 0.0002 0.0002 0.0001
(0.0004) (0.0005) (0.0005) (0.0005) (0.0005)
Brexit bad news -0.0027 0.0026 0.0015 0.0016 -0.0013
(0.0054) (0.0061) (0.0076) (0.0063) (0.0069)
Brexit good news 0.0037 0.0036 0.0035 0.0044 0.0058
(0.0086) (0.0106) (0.0154) (0.0139) (0.0137)
EA OIS rate (3M) -0.1630*** -0.1883*** -0.2217*** -0.1920*** 0.0217

(0.0505) (0.0541) (0.0591) (0.0559) (0.0687)
EA Forward Swap rate (5y/5y)  -0.0421*** -0.0676*** -0.0552*** -0.0842*** -0.0471***
(0.0158) (0.0180) (0.0190) (0.0179) (0.0165)

Liquidity premium -0.5172*** -0.5525*** -0.6667*** -0.7914*** -0.3804***
(0.0228) (0.0260) (0.0271) (0.0366) (0.0253)
Term risk -0.0489**  -0.0839*** -0.1952*** -0.2497*** -0.1830***
(0.0233) (0.0255) (0.0265) (0.0247) (0.0247)
Credit default risk -0.0048*** -0.0052*** -0.0069*** -0.0058*** -0.0042***
(0.0002) (0.0003) (0.0003) (0.0003) (0.0003)
Eurostoxx 50 0.0324 0.1456***  0.1946***  0.2726***  (0.1546***
(0.0329) (0.0399) (0.0390) (0.0380) (0.0384)
US VIX 0.0181***  0.0316***  0.0301*** 0.0391***  0.0350***
(0.0047) (0.0051) (0.0055) (0.0054) (0.0053)
Global risk aversion 0.0019 -0.0067 -0.0017 -0.0017 0.0063
(0.0118)  (0.0120)  (0.0123)  (0.0123)  (0.0117)
AR(D) -0.4054* -0.0837 -0.4669 -0.3759 -0.2197
(0.2255)  (0.33289)  (0.3209)  (0.9423)  (0.1794)
MA(1) 0.4710** 0.1550 0.5178* 0.3961 0.3315*
(0.2198) (0.3265) (0.3093) (0.9351) (0.1742)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.23 0.22 0.26 0.25 0.16
Adjusted R-squared 0.22 0.21 0.25 0.25 0.15

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Secondly, we elaborate on the impact of bad news, excluding the announcement of the
referendum result, and good news on EA credit spreads, respectively (see Table 8). Our
empirical results indicate that bad Brexit news, excluding the referendum, has no statistically
significant influence on EA credit spreads. Thus, when removing the main Brexit event from
other bad Brexit event days, we find no significant impact on UK and EA credit spreads,
respectively. Concerning the influence of good Brexit news, we also find no statistical
significance'®. Thus, only the announcement of the referendum result itself has an impact on
our dependent variable of interest. Hence, it seems that good Brexit news has an impact on
neither UK credit spreads nor on EA corporate bond spreads.

10'We also find no statistically significant impact of Brexit-related events, excluding the referendum, on credit
spreads in the financial sector and the non-financial sector in the euro area, respectively.
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5. Time-varying aspects

One concern about the estimates in section 4.2 is that they do not take into account the
possible time-variation in investors’ risk sensitivity and the pricing of risk. It is plausible to
assume that the influence of credit spread determining variables changes over time. Prior
work on corporate yield spreads has already indicated the possibility of a time varying
influence of the determining variables; see, for example, Longstaff/Mithal/Neis (2005). This
problem was the subject of ongoing work. Using a Markov regime-switching model,
Acharya/Amihud/Bharath (2013) and Klein/Pliszka (2018) confirm these findings and
moreover are able to show that particularly in periods of stressed market conditions
systematic risk factors play a much more important role by determining changes in credit
spreads, in the US as well as in EA corporate bond markets. Furthermore, analyzing recent
financial crises, Dick-Nielsen/Feldhutter/Lando (2012) and Friewald/Jankowitsch/
Subrahmanyam (2012) find that in times of financial turmoil the effect of illiquidity
increases dramatically.

If the real underlying coefficients are time varying, as several previous studies have shown,
then the estimated coefficients in Tables 1-6 are potentially inaccurate and may also be
misleading in interpreting investor’s risk sensitivity and the pricing of risk. Additionally, as
shown in section 4.3, only the result of the Brexit referendum has a strong significant impact
on corporate yield spreads. All other Brexit-related events were statistically insignificant.
Thus we decided to split our sample in two sub-samples, namely a pre-referendum (January
1%, 2013, to June 23", 2016) and post-referendum period (June 24", 2016, to March 30",
2018), to allow to consider the potential changing evaluation of the determinants of corporate
bond spreads. We follow Friewald/Jankowitsch/Subrahmanyam (2012) and incorporate a
dummy variable for the post-referendum period. We similarly include interaction terms
between the dummy variable and our credit spread determinants for the post-referendum
period, with the aim of analyzing whether the changes in credit spreads are more sensitive
to our determining variables in times of market turmoil due to altering risk pricing triggered
by the Brexit referendum result. The results for the UK credit spreads (overall economy) are
reported in Table 9.

We do not observe a statistically significant increase in all of the proxies but there are some
noteworthy findings which we would like to highlight. Interestingly, we cannot confirm a
“flight-to-liquidity”, which was observed by previous studies. Our proxy variable for
liquidity has a statistically significant additional impact on the credit spreads in three out of
five maturities, however with different sign. The liquidity variable has a negative sign with
a maturity of 7-10 years but a positive sign with a maturity of 3-5 years and 5-7 years. This
finding restricts our ability to make precise conclusions about the additional impact of
liquidity on credit spreads. Although, Acharya/Amihud/Bharath (2013) find that in a stress
regime the sign of liquidity betas is quite the opposite for investment grade and speculative
bonds. In episodes of stressed macroeconomic and financial conditions, investors are more
averse to illiquidity shocks and they respond by switching from illiquid assets, such as
speculative bonds, to investment grade bonds which are known to be more liquid. This
finding may provide a plausible explanation for our results, since we do not distinguish
between different rating categories. This question is beyond the scope of this paper and
represents an interesting avenue for further research.



The most pronounced change can be observed for credit default risk. Surprisingly, our proxy
variable turned significant and has a highly statistically significant impact on yield spreads
in three out of five maturities, namely with a maturity of 1-3 years, 5-7 years and 10+ years.
Unfortunately, due to limited access to corporate CDS data, we use the corresponding CDS
premium on government bonds, which means we are unable to measure the direct impact of
corporate default risk. We can measure only the indirect impact of default risk as a
consequence of the risk transfer channel from sovereign to corporate. Nevertheless, this is
an important result suggesting that default risk plays a more important role in periods of
market turmoil. Also our two global variables, global volatility and global risk aversion,
point to some interesting developments after the Brexit referendum. First, we record
statistical significance only with a maturity of 10+ years and second, for all five different
maturities, except for global risk aversion with a maturity 7-10 years, the sign has turned and
changed into negative. These results indicate that the United Kingdom’s safe haven status
was weakening in this period (see, Bernoth/Erdogan, 2012)%. This has serious consequences
for policymakers when it comes to taking the necessary actions in order to moderate the
effects of Brexit in its aftermath.

11 As a result of the Brexit vote, S&P and Fitch downgraded the sovereign credit rating of the UK to ‘AA’ with
a negative outlook on June 27t"/28™, 2016
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Table 9: UK credit spreads overall economy

Variables 1-3 35 5-7 7-10 10+
Constant -0.0005 -0.0008 -0.0008 -0.0006 0.0002
(0.0005) (0.0009) (0.0008) (0.0009) (0.0006)
UK OIS rate (3M) -0.5384 *** -1.2267 *** -0.6511 *** -0.4817 *** -0.1440
(0.1050) (0.1279) (0.1411) (0.1403) (0.1381)
UK Forward Swap rate (5y/5y) -0.2788 *** -0.2113 *** -0.1920 *** -0.1736 *** -0.1395 ***
(0.0118) (0.0129) (0.0128) (0.0133) (0.0133)
Liquidity premium -0.988 ***  -0.6973 *** -0.5607 *** -0.6366 *** -0.7241 ***
(0.0291) (0.0377) (0.0244) (0.0309) (0.0524)
Term risk 0.2044 *** -0.0200 -0.0175 -0.0384 -0.0483 ***
(0.0130) (0.0152) (0.0131) (0.0201) (0.0162)
Credit default risk 0.0002 0.0005 0.0001 0.0005 0.0003
(0.0004) (0.0004) (0.0004) (0.0004) (0.0003)
FTSE 100 -0.4515 *** -0.4411 *** -0.5187 *** -0.5394 *** -0.3385 ***
(0.0643) (0.0640) (0.0601) (0.0562) (0.0410)
US VIX 0.0278 *** 0.0180 **  0.0239 *** (.0144 **  0.0202 ***
(0.0097) (0.0080) (0.0077) (0.0067) (0.0053)
Global risk aversion 0.0593 ***  0.0268 0.0255 -0.0066 0.0357 ***
(0.0166) (0.0153) (0.0161) (0.0151) (0.0117)
(BREXIT/Ref. Dummy) x (UK OIS rate (3M)) 0.0068 0.5197 ***  0.0410 -0.0364 -0.1327
(0.1250) (0.1360) (0.1484) (0.1466) (0.1433)
(BREXIT/Ref. Dummy) x (UK Forward Swap rate (5y/5y)) -0.0331 -0.0042 0.0418 -0.0834 *** -0.0613 ***
(0.0273) (0.0300) (0.0239) (0.0247) (0.019)
(BREXIT/Ref. Dummy) x (Liquidity premium) 0.1209 0.1803 ***  0.1328 *** -0.2030 *** 0.0617
(0.071) (0.0602) (0.0405) (0.0703) (0.0613)
(BREXIT/Ref. Dummy) x (Term risk) 0.0564 0.1534 ***  0.0566 -0.0124 0.0351
(0.0361) (0.0503) (0.0407) (0.0483) (0.0299)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0023 ***  0.0013 0.0017 *** 0.0012 0.0008 **
(0.0008) (0.0007) (0.0006) (0.0006) (0.0004)
(BREXIT/Ref. Dummy) x (FTSE 100) 0.0560 -0.0022 -0.1824 0.0913 -0.0317
(0.1534) (0.1240) (0.1168) (0.1326) (0.0936)
(BREXIT/Ref. Dummy) x (US VIX) -0.0090 -0.0090 -0.0210 -0.0056 -0.0204 ***
(0.0164) (0.0125) (0.0122) (0.0101) (0.0076)
(BREXIT/Ref. Dummy) x (Global risk aversion) -0.0663 -0.0600 -0.0403 0.0101 -0.0478 **
(0.0375) (0.0392) (0.0341) (0.0298) (0.0196)
AR(1) -0.2546 0.8734 *** 0.8770 *** 0.9012 *** (.8784 ***
(0.7112) (0.0512) (0.0442) (0.0302) (0.0387)
MA(1) 0.2156 -0.7851 *** -0.7848 *** -0.7947 *** -0.7732 ***
(0.7174) (0.0645) (0.0570) (0.0416) (0.0505)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.3594 0.3616 0.3519 0.3753 0.3457
Adjusted R-squared 0.3504 0.3526 0.3427 0.3665 0.3365

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

We now move on to separately examining the financial and non-financial economic sectors
in order to analyze more specific sector-related changes in the impact of determining
variables on credit spreads in the pre- and post-referendum periods. Not surprisingly, a very
similar picture also emerges for the financial and non-financial sectors. Tables 10 and 11
report the results. The findings reveal strong commonalities except for our credit default risk
variable. While for the non-financial sector the variable still stays statistically significant for
3 out of 5 maturities, namely with a maturity of 1-3 years, 5-7 years and 10+ years, for the
financial sector we observe significance only with a maturity of 1-3 years. This finding
suggest that Brexit and rising trade barriers with a potential to limit trade with EU — and
other non-EU countries - would have a strong negative impact on the productivity and



profitability of affected firms in the non-financial sector, an effect that would degrade the
credit worthiness of UK firms in this sector and lead to a higher refinancing costs.

Table 10: UK credit spreads financials

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0009 -0.0010 -0.0011 -0.0009 0.0001
(0.0010) (0.0011) (0.0009) (0.0010) (0.0007)
UK OIS rate (3M) -0.5127 *** -1,263 *** -0.4622 *** -0.5963 *** -0.2637
(0.1580) (0.1601) (0.1238) (0.1291) (0.1501)
UK Forward Swap rate (5y/5y) -0.3155 *** -0,2264 *** -0.2019 *** -0.2113 *** -0.1613 ***
(0.0134) (0.0167) (0.0142) (0.0134) (0.0112)
Liquidity premium -0.8841 *** -0.6945 *** -0.4367 *** -0.6747 *** -0.9252 ***
(0.0160) (0.0256) (0.0212) (0.018) (0.0434)
Term risk 0.2608 ***  -0.0016 -0.0014 0.0012 -0.0722 ***
(0.0160) (0.0132) (0.0196) (0.0192) (0.0155)
Credit default risk 0.0003 0.0010 0.0006 0.0007 0.0003
(0.0006) (0.0006) (0.0005) (0.0004) (0.0003)
FTSE Financials -0.4594 *** -0,4501 *** -0.5008 *** -0.4953 *** -0.3647 ***
(0.0611) (0.0593) (0.0548) (0.0494) (0.0343)
US VIX 0.0382 *** 0.0265**  0.0282 *** 0.0276 *** 0.0221 ***
(0.0123) (0.0119) (0.0099) (0.0085) (0.0061)
Global risk aversion 0.0676 *** 0.0130 0.0413**  -0.0204 0.0376 ***
(0.0189) (0.0220) (0.0196) (0.0170) (0.0119)
(BREXIT/Ref. Dummy) x (UK OIS rate (3M)) -0.0868 0.4880 *** -0.1736 0.0148 -0.0240

(0.1818) (0.1803) (0.1458) (0.1458) (0.1587)
(BREXIT/Ref. Dummy) x (UK Forward Swap rate (5y/5y))  0.0860 **  -0.0454 0.0899 *** -0.0315 -0.0254
(0.0375) (0.0455) (0.0303) (0.0326) (0.0217)

(BREXIT/Ref. Dummy) x (Liquidity premium) 0.2155 ***  -0.3294 *** -0.0207 -0.1262 *** (.2231 ***
(0.0503) (0.0338) (0.0349) (0.0477) (0.0678)
(BREXIT/Ref. Dummy) x (Term risk) -0.0454 0.1298 0.0154 -0.0375 0.0368
(0.0478) (0.0730) (0.0479) (0.0577) (0.0323)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0023 **  0.0009 0.0002 0.0011 0.0008
(0.0010) (0.0011) (0.0007) (0.0008) (0.0004)
(BREXIT/Ref. Dummy) x (FTSE Financials) -0.2428 -0.079%4 -0.1901 **  -0.0687 -0.089%4
(0.1267) (0.1272) (0.0965) (0.1018) (0.0646)
(BREXIT/Ref. Dummy) x (US VIX) -0.0241 -0.0227 -0.0177 -0.0140 -0.0171 **
(0.0206) (0.0181) (0.0150) (0.0123) (0.0084)
(BREXIT/Ref. Dummy) x (Global risk aversion) -0.0785 -0.0420 -0.0601 0.0260 -0.0519 **
(0.0484) (0.0589) (0.0414) (0.0357) (0.0214)
AR(1) 0.9011 ***  0.7938 *** 0.7577 *** (.8447 *** (.8189 ***
(0.0587) (0.0876) (0.0651) (0.0400) (0.0387)
MA(1) -0.8611 *** -0.7006 *** -0.6185 *** -0.7096 *** -0.664 ***
(0.0712) (0.1021) (0.0785) (0.0526) (0.0507)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.4009 0.3977 0.3597 0.4419 0.4544
Adjusted R-squared 0.3925 0.3892 0.3507 0.434 0.4467

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.
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Table 11: UK credit spreads non-financials

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0004 -0.0007 -0.0007 -0.0003 0.0002
(0.0005) (0.001) (0.0009) (0.0011) (0.0006)
UK OIS rate (3M) -0.1920 -0.8625 *** -0.5747 *** -0.4181 ** -0.1635
(0.1356) (0.1586) (0.1353) (0.1718) (0.1343)
UK Forward Swap rate (5y/5y) -0.1448 *** -0.1910 *** -0.1916 *** -0.1190 *** -0.1330 ***
(0.0180) (0.0175) (0.0163) (0.0134) (0.012)
Liquidity premium -0.2763 -0.6159 *** -0.5391 *** -0.2984 *** -0.5770 ***
(0.0166) (0.0224) (0.0170) (0.0225) (0.0539)
Term risk 0.0757 *** -0.0225 0.0364 *** -0.0842 *** -0.0406 **
(0.0210) (0.0200) (0.0117) (0.0152) (0.0170)
Credit default risk 0.0002 0.0000 0.0002 0.0004 0.0004
(0.0004) (0.0004) (0.0004) (0.0003) (0.0002)
FTSE Non-Financials 0.0500 0.3708 0.5481 -0.5424 -0.1707
(0.3132) (0.3210) (0.3003) (0.2846) (0.2273)
US VIX 0.0343 *** 0.0214 *** 0.0350 *** 0.0209 *** 0.0264 ***
(0.0076) (0.0073) (0.0070) (0.0060) (0.0045)
Global risk aversion 0.0592 ***  0.0468 *** 0.0201 0.0077 0.0253 **
(0.0163) (0.0145) (0.016) (0.0141) (0.0108)
(BREXIT/Ref. Dummy) x (UK OIS rate (3M)) -0.2635 0.3265**  0.0253 -0.0908 -0.1297
(0.1466) (0.1654) (0.1408) (0.1761) (0.1380)
(BREXIT/Ref. Dummy) x (UK Forward Swap rate (5y/5y)) -0.1723 *** 0.0281 -0.0178 -0.1363 *** -0.0967 ***
(0.0273) (0.0300) (0.0247) (0.0232) (0.0157)
(BREXIT/Ref. Dummy) x (Liquidity premium) -0.4600 *** 0.5696 *** 0.1233 *** -0.4114 *** 0.0882
(0.0328) (0.0342) (0.0396) (0.0563) (0.0686)
(BREXIT/Ref. Dummy) x (Term risk) 0.1187 ***  0.0449 -0.0428 0.0437 -0.0223
(0.0411) (0.0634) (0.0498) (0.0516) (0.0306)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0017 *** 0.0012 0.0013 **  0.0005 0.0008 **
(0.0006) (0.0007) (0.0006) (0.0006) (0.0003)
(BREXIT/Ref. Dummy) x (FTSE Non-Financials) -1.1184 **  -2.2743 *** -1.965 *** -0.0004 -1.8184 ***
(0.4549) (0.4819) (0.4427) (0.4773) (0.3656)
(BREXIT/Ref. Dummy) x (US VIX) -0.0142 -0.0097 -0.0235**  -0.0085 -0.0231 ***
(0.0132) (0.0133) (0.0114) (0.0091) (0.0068)
(BREXIT/Ref. Dummy) x (Global risk aversion) -0.0608 -0.0686 -0.0205 -0.0118 -0.0382 **
(0.0348) (0.0399) (0.0349) (0.032) (0.0187)
AR(1) -0.3147 0.8757 *** (0.8981 *** (0.9221 *** (.8701 ***
(0.2968) (0.0349) (0.0453) (0.0252) (0.0356)
MA(1) 0.2255 -0.7731 *** -0.8179 *** -0.8188 *** -0.7422 ***
(0.3003) (0.0446) (0.0579) (0.0367) (0.0462)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.2289 0.2754 0.3108 0.2727 0.3248
Adjusted R-squared 0.2181 0.2652 0.3011 0.2624 0.3153

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

Next, we examine whether there were some changes in risk pricing in the EA corporate bond
market as a consequence of the Brexit referendum outcome. The results are reported in Table
12. Our proxy for liquidity risk gets a positive sign with a maturity of 1-3 years and 5-7 years
which is a somewhat similar development to the UK corporate bond market. We notice a
statistically significant increase of our newly introduced variable, the 5y/5y forward swap
rate, which indicates investors’ stronger sensitivity to future expected interest rates
development and overall economic health. Interestingly, we observe the most evident change
once again of the credit default risk variable. In the post-referendum period, our proxy for
default risk has a positive sign and is highly statistically significant for all five different
maturities. This is strong evidence for the risk transfer channel from sovereign to corporate



in the euro area countries, especially in times of market turmoil, which was already affirmed
by previous studies (see, e.g., Augustin et al. (2016), Bedendo/Colla (2015)). The problem
of risk transfer from sovereign to corporate should be of particular importance for the euro
area governments, since EA is a heterogeneous union with country ratings ranging from B+
for Greece and BBB for Italy to AA for France and AAA for Germany, so that country risk
problems could easily be overlooked and disregarded.

Table 12: EA credit spreads overall economy
Variables 1-3 3-5 5-7 7-10 10+
Constant 0.0000 0.0000 0.0003 0.0003 0.0002
(0.0004)  (0.0005)  (0.0005)  (0.0005)  (0.0005)
EA OIS rate (3M) -0.2584 *** -0.2268 *** -0.2885 *** -0.2487 *** 0.0136
(0.0520)  (0.0572)  (0.0614)  (0.0597)  (0.0742)
EA Forward Swap rate (5y/5y) -0.0341 -0.0600 *** -0.0343 -0.0713 *** -0.0242
(0.0178)  (0.0206)  (0.0223)  (0.0207)  (0.0204)
Liquidity premium -0.7329 *** -0,6206 *** -0.7626 *** -0.8802 *** -0,3781 ***
(0.0300)  (0.0304)  (0.0296)  (0.0426)  (0.0272)
Term risk -0.0585**  -0.0739 **  -0.2066 *** -0.2534 *** -0.1729 ***
(0.0281)  (0.0301)  (0.0322)  (0.0304)  (0.0320)
Credit default risk -0.0058 *** -0.0059 *** -0.0078 *** -0.0064 *** -0.0047 ***
(0.0003)  (0.0003)  (0.0004)  (0.0004)  (0.0004)
Eurostoxx 50 0.0651 0.1538 ***  0.1902 *** 0.2695 *** (.1438 ***
(0.0378)  (0.0444)  (0.0429)  (0.0426)  (0.0438)
US VIX 0.0142**  0.0306 *** 0.0242 *** 0.0330 *** 0.0348 ***
(0.0063)  (0.0069)  (0.0072)  (0.0075)  (0.0076)
Global risk aversion -0.0058 -0.0130 -0.0054 -0.0105 0.0047
(0.0126)  (0.0143)  (0.0141)  (0.0158)  (0.0146)
(BREXIT/Ref. Dummy) x (EA OIS rate (3M)) 0.2973 0.2155 0.3927 0.3309 0.0551

(0.2193) (0.2172) (0.2497) (0.2120) (0.2147)
(BREXIT/Ref. Dummy) x (EA Forward Swap rate (5y/5y))  -0.0465 -0.0633 -0.1220 *** -0.0927 **  -0.1345 ***
(0.0427) (0.0438) (0.0450) (0.0437) (0.0400)

(BREXIT/Ref. Dummy) x (Liquidity premium) 0.3442 ***  0.1083 0.1228 0.1774**  -0.1100
(0.0468) (0.0574) (0.0725) (0.0789) (0.0670)
(BREXIT/Ref. Dummy) x (Term risk) 0.0145 -0.0167 0.0338 0.0170 -0.0229
(0.0478) (0.0534) (0.0564) (0.0525) (0.0535)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0050 ***  0.0041 *** 0.0049 *** 0.0034 *** 0.0025 ***
(0.0010) (0.0010) (0.0010) (0.0009) (0.0009)
(BREXIT/Ref. Dummy) x (Eurostoxx 50) -0.0588 -0.0367 0.0333 -0.0189 0.0148
(0.1123)  (0.1161)  (0.1203)  (0.1111)  (0.1133)
(BREXIT/Ref. Dummy) x (US VIX) -0.0003 -0.0041 0.0057 0.0066 -0.0076
(0.0126) (0.0122) (0.0132) (0.0116) (0.0113)
(BREXIT/Ref. Dummy) x (Global risk aversion) -0.0060 -0.0011 -0.0110 0.0052 -0.0129
(0.0299) (0.0274) (0.0271) (0.0257) (0.0246)
AR(1) -0.3872 -0.0162 -0.3189 -0.3915 -0.1734
(0.3381) (0.3683) (0.3823) (1.1787) (0.1763)
MA(1) 0.4330 0.0828 0.3712 0.4076 0.2896
(0.3322) (0.3666) (0.3729) (1.1697) (0.1729)
No. Obs. 1367 1368 1369 1370 1371
R-squared 0.2701 0.2424 0.2905 0.2805 0.1825
Adjusted R-squared 0.2598 0.2317 0.2805 0.2703 0.1709

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.

In the same way as before, in the next step we analyze the changes in impact of our
determining variables on credit spreads in the pre-referendum and post-referendum periods
differentiating between the financial and non-financial sectors. The results are summarized
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in Tables 13 and 14. The outcomes confirm the previously observed risk transfer channel
which plays an important role by determining credit spreads for the financial as well as for
the non-financial sector. Additionally, in reference to the financial sector, the respective
benchmark stock market index (Eurostoxx Financials) gets a negative sign, which is
consistent with theory, and is highly statistically significant with a remaining maturity of 1-
3 years, 3-5 years, 5-7 years and 7-10 years. This finding indicates that investors pay more
attention to the business climate and to the future expected overall state of economy in the
post-referendum period. Concerning the non-financial sector in EA, the corporate bond
market liquidity variable has a strong statistically highly significant additional impact on
credit spreads, although for all maturities the sign is positive.

Table 13: EA credit spreads financials

Variables 1-3 3-5 5-7 7-10 10+
Constant -0.0003 -0.0002 0.0002 0.0000 0.0000
(0.0005) (0.0005) (0.0006) (0.0007) (0.0007)
EA OIS rate (3M) -0.1898 *** -0,1781 *** -0.2142 *** -0.2707 *** 0.0292
(0.0632) (0.0612) (0.0650) (0.0751) (0.1066)
EA Forward Swap rate (5y/5y) 0.0173 -0.0288 -0.0243 -0.0164 -0.0483
(0.0186) '(0.0220) (0.0249) (0.0254) (0.0284)
Liquidity premium -0.3364 *** -0.5396 *** -0.7226 *** -0.5422 *** -(,1279 ***
(0.0346) (0.0338) (0.0375) (0.0457) (0.0272)
Term risk -0.0838 *** -0,1049 *** -0.1749 *** -0,2132 *** -0,1573 ***
(0.0277) (0.0308) (0.0357) (0.0380) (0.0429)
Credit default risk -0.0039 *** -0.0046 *** -0.0060 *** -0.0036 *** -0.0034 ***
(0.0003) (0.0004) (0.0004) (0.0005) (0.0006)
Eurostoxx Financials 0.0962 *** 0.1243 *** (.1621 *** 0.0753 0.0092
(0.0338) (0.0405) (0.0421) (0.0488) (0.0525)
US VIX 0.0151**  0.0356 *** 0.0306 *** 0.0489 *** (0.0681 ***
(0.0071) (0.0071) (0.0078) (0.0096) (0.0103)
Global risk aversion -0.0094 -0.0065 -0.0350 **  -0.0147 0.0177
(0.0157) (0.0142) (0.0164) (0.0211) (0.0204)
(BREXIT/Ref. Dummy) x (EA OIS rate (3M)) 0.1740 0.1247 0.3156 0.0780 -0.0066

(0.2148) (0.2207) (0.2504) (0.2817) (0.3649)
(BREXIT/Ref. Dummy) x (EA Forward Swap rate (5y/5y))  -0.0341 -0.0706 -0.1127 **  -0.0807 -0.3046 ***
(0.0464) (0.0481) (0.0481) (0.0528) (0.0525)

(BREXIT/Ref. Dummy) x (Liquidity premium) 0.0876 0.0576 0.1864 **  0.1742 -0.7779 ***
(0.0478) (0.0605) (0.0766) (0.0963) (0.0822)
(BREXIT/Ref. Dummy) x (Term risk) -0.0177 0.0042 0.0336 0.0211 -0.0423
(0.0517) (0.0579) (0.0534) (0.0656) (0.0736)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0034 *** 0.0038 *** 0.0042 *** 0.0026 **  0.0042 ***
(0.0011) (0.0011) (0.0011) (0.0013) (0.0015)
(BREXIT/Ref. Dummy) x (Eurostoxx Financials) -0.2535 *** -0.2166 **  -0.2704 *** -0.2743 *** -0.1602
(0.0891) (0.0904) (0.0955) (0.1041) (0.1217)
(BREXIT/Ref. Dummy) x (US VIX) -0.0050 -0.0166 -0.0071 -0.0170 -0.0401 ***
(0.0128) (0.0122) (0.0124) (0.0140) (0.0153)
(BREXIT/Ref. Dummy) x (Global risk aversion) -0.0109 -0.0147 0.0100 0.0093 -0.0224
(0.0319) (0.0277) (0.0286) (0.034) (0.0365)
AR(1) 0.4799 ***  0.2542 -0.0405 0.1391 -0.0955
(0.1785) (0.2424) (0.2468) (0.2056) (0.2635)
MA(1) -0.3966 **  -0.1574 0.1433 -0.0141 0.1905
(0.1856) (0.2483) (0.2461) (0.2089) (0.2602)
No. Obs. 1367 1367 1367 1367 1367
R-squared 0.1579 0.2009 0.2393 0.1427 0.1624
Adjusted R-squared 0.146 0.1896 0.2286 0.1306 0.1506

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,
respectively.



Table 14: EA credit spreads non-financials

Variables 1-3 3-5 5-7 7-10 10+
Constant 0.0001 0.0000 0.0003 0.0003 0.0002
(0.0004) (0.0005) (0.0005) (0.0004) (0.0005)
EA OIS rate (3M) -0.3854 *** -0,2949 *** .0.3352 *** -(.2226 *** (.0053
(0.0490) (0.0570) (0.0605) (0.0603) (0.0736)
EA Forward Swap rate (5y/5y) -0.0714 *** -0.0865 *** -0.0747 *** -0.0776 *** -0.0340
(0.0169) (0.0216) (0.0225) (0.0197) (0.0206)
Liquidity premium -1.0745 *** -0,7721 *** -0.8850 *** -0.8375 *** -0.4734 ***
(0.0220) (0.0348) (0.0294) (0.0331) (0.0254)
Term risk -0.0363 -0.0766 **  -0.1916 *** -0.2414 *** -0.1710 ***
(0.0267) (0.0324) (0.0319) (0.0313) (0.0325)
Credit default risk -0.0070 *** -0.0072 *** -0.0089 *** -0.0078 *** -0.0053 ***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0004)
Eurostoxx Non-Financials 0.0294 0.1609 ***  0.2144 *** 0.2976 *** 0.1644 ***
(0.0421) (0.0487) (0.0485) (0.0465) (0.0482)
US VIX 0.0052 0.0272 *** 0.0201 *** 0.0302 *** (0.0283 ***
(0.0063) (0.0068) (0.0072) (0.0073) (0.0075)
Global risk aversion -0.0163 -0.0151 -0.0021 -0.0092 -0.0002
(0.0129) (0.0143) (0.0145) (0.0155) (0.0143)
(BREXIT/Ref. Dummy) x (EA OIS rate (3M)) 0.4898 **  0.3461 0.5538 **  0.4135 0.0833
(0.2393) (0.2285) (0.2468) (0.2173) (0.1971)
(BREXIT/Ref. Dummy) x (EA Forward Swap rate (5y/5y))  -0.0189 -0.0531 -0.1109 **  -0.0766 -0.0895 **
(0.0425) (0.0484) (0.0462) (0.0441) (0.0420)
(BREXIT/Ref. Dummy) x (Liquidity premium) 0.7143 *** 0.2529 *** 0.2014 *** 0.2011 *** 0.0127
(0.0432) (0.0666) (0.0683) (0.0625) (0.0686)
(BREXIT/Ref. Dummy) x (Term risk) 0.0243 0.0014 0.0434 0.0199 -0.0463
(0.0439) (0.0608) (0.0572) (0.0537) (0.0536)
(BREXIT/Ref. Dummy) x (Credit default risk) 0.0056 *** 0.0046 *** 0.0052 *** 0.0035 *** 0.0024 ***
(0.0010) (0.0010) (0.0010) (0.0009) (0.0009)
(BREXIT/Ref. Dummy) x (Eurostoxx Non-Financials) 0.0279 0.0866 0.1878 0.1413 0.0772
(0.1341) (0.1358) (0.1321) (0.1229) (0.1231)
(BREXIT/Ref. Dummy) x (US VIX) 0.0094 0.0016 0.0089 0.0085 -0.0009
(0.014) (0.0131) (0.014) (0.0121) (0.0114)
(BREXIT/Ref. Dummy) x (Global risk aversion) 0.0057 0.0104 -0.0014 0.0101 -0.0055
(0.0323) (0.0285) (0.0279) (0.026) (0.0246)
AR(1) -0.4880 -0.1019 0.1474 0.4577 -0.1164
(0.5390) (0.3797) (0.5243) (0.9356) (0.1785)
MA(1) 0.5167 0.1676 -0.1005 -0.4754 0.2366
(0.5315) (0.3751) (0.5264) (0.9288) (0.1764)
No. Obs. 1365 1367 1367 1367 1367
R-squared 0.4095 0.2983 0.3511 0.3367 0.2014
Adjusted R-squared 0.4012 0.2884 0.342 0.3273 0.1902

Note: standard errors in parentheses, ***, ** and * denote significance at the 1%, 5% and 10% level,

respectively.

Estimating determinants of corporate bond yield spreads in times of market turmoil is of
particular interest for governments, companies and investors to illuminate the conditions
under which the refinancing of debt is particularly costly and to generate information, if
possible, about which variables should be monitored with the intention of possibly reducing
refinancing costs. The inconstancy of statistical significance — sometimes even involving
changes in sign — makes it difficult to recommend which determinant policymakers and
companies should monitor to prevent increasing refinancing costs.
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6. Conclusion

Policymakers and financial economists alike are concerned about the impact of Brexit on
future economic developments in the UK and EU27 member countries, respectively. Over
the last three years, several issues relating to Brexit and its effects have been analyzed at a
theoretical and empirical level. Corporate bond markets are still less liquid than equity or
foreign exchange markets, nonetheless they play a very import role for fund-raising from the
perspective of companies and are a reliable indicator for risk conditions in the market.

In this paper we examined the impact of Brexit-related events on the risk conditions in the
United Kingdom and euro area corporate bond markets, respectively. The model includes
daily spreads data covering the period from January 2013 to March 2018. We consider the
major determinants of corporate bond yield spreads, which are largely based on and affirmed
by previous studies in this field. An appreciable feature of our analysis is the lead use of
forward swap rate data, which has shown a significant importance in almost all our empirical
findings indicating that future expected interest rate developments play an important role in
determining credit spreads.

A number of important insights about the estimation of credit spreads in the UK and EA
corporate bond markets emerges from this study. We show that Brexit-related events had an
impact on risk conditions in those two corporate bond markets. However, our estimation
results suggest that only the referendum result is associated with increasing corporate bond
yield spreads. Additionally, our findings indicate that UK credit spreads were more strongly
influenced by the announcement of the result of the Brexit referendum than were credit bond
spreads in the euro area. Distinguishing between the financial and the non-financial
economic sectors allowed us to analyze more specific sector-related effects of the
referendum result. We find that the financial sectors in both the UK and EA were affected
by the announcement of the Brexit referendum result. However, the results suggest that
credit spreads in the UK non-financial sector were significantly influenced by the Brexit vote
whereas corporate bond spreads in the EA non-financial sector were hardly effected by the
referendum result.

Furthermore, we split our sample into two sub-samples, namely pre-referendum and post-
referendum periods, to allow to consider the potential changing evaluation of the
determinants of corporate bond spreads due to altering risk pricing triggered by the Brexit
referendum result. The results demonstrate that risk perception is rather volatile and can
change intensely over time especially in periods of market turmoil. Our findings are indicate
that the United Kingdom’s safe haven status was weakening in the post-referendum period.
That brings serious consequences for policymakers when it comes to taking actions
necessary to moderate the effects in the aftermath of Brexit. Additionally, we find that the
effect of the credit default risk measure is far stronger and plays a significant role in the post-
referendum period in both the UK and EA. This finding is of particular importance not only
to corporates but also to governments, since we measure the indirect impact due to the risk
transfer channel from sovereign to corporates.

Our findings are useful for analyzing further aspects of Brexit and its impact on future
economic development. Future research should focus on testing whether the consideration
of a different measure of credit worthiness is able to highlight additional aspects of risk



conditions in the UK and EA corporate bond markets and changes in them due to the Brexit
aftermath, respectively. In addition, an advanced detailed analysis of specific business
sectors, for example banks, financial services, automobile etc., would generate even further
information of particular interest for corresponding companies in the relevant sectors.
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