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Abstract 

The inception of the economic and monetary union (EMU) in January 1999 created new 

conditions for government debt. By eliminating currency exchange rate risk between the 

member states, the hope was to achieve a more sustainable and integrated government 

debt market in the euro area. Even though we witnessed relative stability for several 

years, the financial turmoil starting in 2008 and more so the European government debt 

crisis starting in late 2009 led to higher and more volatile yield differentials between the 

member states. This thesis explores the European government bond market to find the 

fundamental determinants of yield spreads and to see if the impact of these 

determinants changed since the start of the debt crisis. Financial theory suggests that 

there are three main fundamental drivers of government bond yields and as such lay the 

framework for finding the explanatory variables. By using a fixed-effect panel regression 

model the empirical findings of this study show that credit risk, liquidity risk, risk 

aversion all play a significant role in explaining yield spreads in the euro area. 

Furthermore, we find evidence of increasing marginal effects of all explanatory variables 

except for global risk aversion since the start of the crisis. We also consider the effect of 

the statement by the ECB President in 2012 where the ECB committed to quantitative 

easing as an important reason for the decrease in yields and illustrate this by expanding 

our model. The contribution of this study is centered around the use of longer time-

series data that provides the significant advantage of fully incorporating the European 

debt crisis which is something that previous studies were lacking.  
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Sammanfattning 

Införandet av den ekonomiska och monetära unionen (EMU) i januari 1999 skapade 

nya villkor för statsskuldmarknaden. Genom att eliminera valutakursrisk mellan 

medlemsstaterna var förhoppningen att skapa en mer hållbar och integrerad 

statsskuldmarknad i euroområdet. Trots flera år av relativ stabilitet ledde finanskrisen 

2008 och eurokrisen i slutet av 2009 till högre och mer volatila ränteskillnader mellan 

medlemsstaterna. Denna uppsats undersöker den europeiska obligationsmarknaden för 

att hitta de grundläggande determinanterna för räntespreads och för att se om 

effekterna av dessa determinanter har förändrats sedan skuldkrisens början. Genom att 

använda en “fixed-effects” regressionsmodell visar de empiriska resultaten att kreditrisk, 

likviditetsrisk, riskaversion spelar en viktig roll för att förklara räntespreads i 

euroområdet. Vidare finner vi bevis på ökande marginaleffekter för alla determinanter 

med undantag för global riskaversion sedan krisens början. Vi undersöker också 

effekten av ECB-Presidentens uttalande 2012 som indikerade en hängivenhet till 

kvantitativ lättnad som en viktig orsak till fallet i räntespread och illustrerar detta genom 

att utöka vår modell. Bidraget från denna studie är centrerad kring användandet av 

längre tidsseriedata som ger den stora fördelen att inkorporera den europeiska 

skuldkrisen vilket är något som tidigare studier ofta saknat. 
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1 Introduction

The inception of the economic and monetary union (EMU) in January 1999 created
new conditions for government debt. By eliminating currency exchange rate risk be-
tween the member states, the hope was to achieve a more sustainable and integrated
government debt market in the euro area. However, government bond yields in the
eurozone has not fully converged and even though we witnessed relative stability
for several years, the financial turmoil starting in 2008 and more so the European
government debt crisis starting in late 2009 led to higher and more volatile yield
differentials between the member states. This turmoil indeed shed new light on
macroeconomic and fiscal imbalances between the member states and highlighted
the previously underestimated possibility of government default.

The 10-year government bond yields before the inception of the common currency
system in the euro area clearly diverged from each other where countries like Spain,
Portugal and Italy issued bonds with yields up to 13% while countries like Ger-
many and France had bonds with a yield a fraction of that. Policymakers and
financial analysts pointed out exchange rate risk and the fear of systematic currency
devaluations as the main reason for these high yields (Codogno et al., 2003). The in-
troduction of the euro in 1999 liberated these issues and put the European sovereign
debt market on a more homogeneous path. Markets could see how government bond
yields converged and only small differences in yields between central and peripheral
countries could be observed. However, this changed with the global financial crisis
starting in mid 2007 and more importantly during the European sovereign debt cri-
sis starting in late 2009. Yields started to diverge once again and volatility increased
substantially. The short time of stable and integrated yields from the inception of
the common currency had disappeared as quickly as it came.

Naturally, the big question that financial markets searched answers for was what
factors determined yield spreads now that exchange rate risk was eliminated and
independent monetary policy on the national level no longer was possible. Since
then, a number of academic studies as well as financial-market professionals have
tried to unravel the specific determinants. Even though a lot of progress has been
made, there is a lack of academic research on long time-series data, specifically
time-series data that include longer data on the aftermath of the European debt
crisis. We have seen that yield spreads are still volatile and thus a study on new
data covering the period since the crisis is in demand. The ambition of this thesis
is to study the fundamental determinants of government bond yield spreads in the

2



euro area in order to guide both policy initiatives and investment strategies. Both
policymakers and actors in financial markets demand more detailed answers to why
yield spreads move as they do in order to better react to similar challenges in the
future. Hence this thesis addresses a contemporary topic that is relevant in financial
literature, European policy making and investment management.

1.1 Purpose and research questions

The purpose of this study can be seen from two perspectives. Namely, from the
perspective of the sovereign state and policymakers or from the perspective of the
investor and asset managers. From the perspective of the sovereign state and its
policymakers, this study sheds further light on the determinants and drivers of gov-
ernment bond spreads. This is highly relevant for governments as higher spreads
means higher borrowing costs. Naturally, governments would like to borrow money
at the most lucrative interest rate possible. By using longer time-series data than
previous empirical studies and concentrating on the effect of the European debt cri-
sis, this study aims to clarify where the financial markets deem the risk to lie. Hope-
fully with that information, sovereign states and policymakers can obtain greater
understanding and use this information to their benefit. From the perspective of
the investor, this study will shed light on determinants of government bond spreads
since the start of the European debt crisis and convey conclusions about potential
differences from the period before the crisis. Mainly, the strength of this study
is the use of longer time-series data than previous studies to explore more recent
conditions in the European government bond market. Trading European govern-
ment bonds is essential for fixed-income asset managers and as such the additional
purpose of this study is to provide fundamental-based research for asset managers
to contemplate when assessing government bond trades. The goal is to determine,
based on historical data, what fundamental variables has driven change in govern-
ment bond spreads before the crisis and what fundamental variables drives change
since the start of the crisis. With this information, investors can then compare,
contrast and draw conclusion about current market yields and how fair they are in
regards to these fundamental variables. Finally, through the eyes of academia this
study aims to contribute to econometric research as an important part of the study
will be devoted to discussions regarding the most appropriate way to estimate the
model constructed.

With the purpose clarified we now turn to the concrete research questions that

3



this thesis sets out to bring answers to. To conduct the research, this study will
approach the data from several angles. Not only will this study investigate possible
fundamental variables’ affect on spreads but it will further investigate if there are
any differences since the start of the European debt crisis. The segmentation of the
time-series is further interesting as yield spreads in the euro area became increasingly
more volatile after the European debt crisis and as such warrants further research
on the determinants of these spreads. The research questions this thesis aims to
answer are:

• What are the fundamental determinants of government bond yield spreads in
the euro area?

• Have the impact of these determinants changed since the start of the European
debt crisis?

1.2 Delimitation

Firstly, a clear delimitation for this thesis is the chosen region to study. When
analyzing yield spreads one needs to distinguish a sector or region as a common
denominator to have a frame of reference for comparative studies. This can of course
be done in several ways, by looking at specific instrument types or regions. For this
thesis and its purpose, we are interested in the euro area because of its unique
characteristics, namely the common monetary policy and currency. As such, the
study will focus only on government bonds issued by member states of the European
union currently part of the EMU and thus having the Euro as its currency. Another
important delimitation is the scope of the quantitative model that this thesis aims
to construct. As can be understood from the research question of this thesis, the
aim is to find the fundamental determinants of government bond yield spreads.
By fundamental, this study delimits the scope of usable explanatory variables to
explore. This thesis sets out to explain the determinants of yields spreads based
on what financial literature and previous empirical research suggest as important
explanatory factors. There could of course be non-fundamental events that occur
that have an effect on yield spreads but these are hard to define and motivate based
on the laws of financial markets and if they exist, they seldom occur again. This
study will try to explain yield spread determinants through the eyes of conventional
financial theory and test how well these explain actual market yield spreads. As we
will see in the theoretical framework, conventional financial theory covers a broad
type of factors that affects risk and thus yield spreads in the bond market.
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1.3 Structure of study

Having introduced the scope and purpose of this thesis as well as the questions it
sets out to bring answers to, the rest of the study will be structured as follows.
Chapter 2 will be devoted entirely to the theoretical framework of the study where
it will begin with providing essential fixed-income theory. This chapter will fur-
ther explore what financial theory tells us about the characteristics of government
bonds and their yields. We will also reveal the concept of yield spreads and the
relationship it has with risk and explore what theory and previous research suggests
as significant factors for government bond spread movements. Finally, chapter 2
will give a comprehensive description of previous empirical studies in relevant areas
and give an overview of which determinants previous research deemed important for
movements in government bond spreads in the EMU. Chapter 3 will then focus on
methodology and the chosen econometric approach. It will account for the reasoning
behind the choice of variables and give a description of the data. The econometric
model will be presented and most importantly a discussion and motivation of the
choice of estimation procedure will be presented. Chapter 4 presents the results of
the study and chapter 5 discusses and analyses these results. The thesis is concluded
in chapter 6.
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2 Theoretical framework

2.1 Government bonds

The fundamental characteristic of a bond entails a promise to repay the amount
borrowed from the investor at a specific date in the future with some predetermined
fixed interest rate (called the coupon) to incentivize the investor to lend funds to
the issuer. Thus, a bond is a type of loan; the investor (holder of the bond) lends
money to the issuer of the bond who per definition is the borrower. The main
difference between bonds and equities is their claim on the issuer. While shareholders
are in fact owners, bondholders are only lenders. Another important distinction
between bonds and equities is the repayment schedule. The schedule for repayment
of a bond is specified in detail while shareholders have a claim on profits in the
unspecified future. These distinctions are important for understanding why bonds
play a vital role in the financial system. Corporations can issue bonds as well as
equities to fund their operations. Shareholders get a stake in the company while
bondholders only lend money with a promise of repayment and interest. But there
are of course other entities in the economy in need of funds that are not able to sell
ownership rights or entitlements to future profits. Entities that are not privately held
corporations. Governments and municipalities for instance can not issue equities for
obvious reasons and as such the bond market becomes the tool at hand to borrow
funds for their operations. Besides tax revenues, the bond market becomes the main
source for sovereign states to raise capital for their expenses. (Miles et al., 2012)

There are several ways to categorize different types of bonds based on the issuer.
Mortgage-backed bonds, municipal bonds, government bonds, investment-grade cor-
porate bonds and high-yield corporate bonds are some examples of different cate-
gories of bonds (Bodie et al., 2013). As we are interested in sovereign states, we
will turn our focus to government issued bonds. Government bonds (sometimes
mentioned as sovereign bonds or sovereign debt) are, as it sounds, debt issued by
national governments. Typically, the bonds are issued and sold to the financial mar-
kets by the central bank of the country or its national debt office. Issuing bonds is
the foremost tool for governments to borrow money for their operations and there
are numerous reasons why governments need to issue bonds. Often governments
need to borrow on a large scale to cover their expenses when tax revenues are not
sufficient. A typical illustration of this is during wartime or a financial crisis such as
the one in 2008-09, when governments need to raise funds rather quickly on a larger
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scale. However, issuing bonds to raise capital for government expenses are not only
limited to extreme events. One key implication is that governments can spread the
cost of national expenses across time by accumulating debt and then paying off that
debt as time moves forward. Either by increasing tax-rates nationally or lowering
government spending. This is a vital tool for governments that enables them to
handle economic cycles, i.e. to stimulate their domestic economy with external debt
during times when quantitative easing is desired. As economic conditions move in
cycles and are not constant, governments do need to stimulate the economy from
time to time. Thus, countries engage in debt issuance continuously and use it as
an essential tool for their finances (Miles et al., 2012). Figure 1 shows data from
ECB and indicates the distribution of long term debt (maturity longer than one
year) measured in amount outstanding per issuer type in the euro area. As illus-
trated, the government bond market is indeed powerful and an important tool for
governments to raise funds for their investments and expenses.

Figure 1: Long term debt in the Euro area. Source: ECB, 2019

Furthermore, sovereign debt is an important asset class for investors and usually
a cornerstone of a larger investment portfolio. Because the bonds are issued by
sovereign states, which generally have a lower probability of default than corpora-
tions, government bonds are seen as a relatively safe investment. This pans out as
it is paramount for countries to be able to continue borrowing and as such they
generally make a high priority of paying back the debt they owe. Even if the risk of
default is high for a government bond, it is usually safer than other domestic asset
classes (Bodie et al., 2013).
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2.2 Bond yields

We have determined the reason for governments to issue bonds and why it is an
undoubtedly important tool for governments to operate financially. Let us now turn
our attention to the mechanics of bonds and examine the other entity involved.
While the government is the issuer or seller of the bond, the opposite party is of
course the buyer of the bond, the investor. The investor can be a variety of entities
e.g. private investors, institutions, corporations, mutual funds and pension funds
or any other actor on the financial market. For the investor, the premise is that he
or she borrows money to the government by buying the bond and in return gets a
promise to receive that amount back (called the principle) in full at some specified
time in the future in addition to collecting a fixed interest (called the coupon) for
lending out money. The coupon is expressed as a percentage of the principle value of
the bond (Bodie et al., 2013). In other words, the bondholder invests in the issuing
government and expects a return for their investment. This return the investor
receives by holding the bond is called the yield. In contrast to the coupon of the
bond, the yield of a bond is not fixed and thus will vary during the maturity of
the bond. The important distinction to make between the coupon and the yield is
that the coupon is the fixed rate of interest payed annually to the investor while the
yield is the rate of return it generates. The price and the yield of the bond is thus
connected and the yield will vary inversely with the market price. I.e. when bond
prices are rising, the yield will fall and when bond prices are falling, the yield will rise
(Fabozzi, 2007). We need not to dwell further into the mathematical details of bond
prices and yields as this is outside the scope of this study but rather acknowledge
that there in fact is a relationship.1 As prices move the yields move as well.

As one can gather, the yield is of utmost importance for an investor looking to invest
in government bonds. It tells him or her what the rate of return for the investment
is and leaves the investor with the choice of determining if the investment is worth
while (Berk and DeMarzo, 2007). For the issuing government however, the yield
demonstrates the cost of borrowing money from the market, the cost of external
debt. Higher yields means that governments must pay higher returns to investors
in order to lend money from them while lower yields means that governments can
borrow money at a lower cost (Miles et al., 2012). Naturally, governments would
like to borrow money at the lowest possible cost and as such the yield is of utmost
importance for the issuing government as well. Policymakers work hard to increase

1If the reader wants to learn more about detailed mathematical concepts on bonds, Fabozzi
(2007) textbook "Fixed Income Analysis" offer great knowledge on the subject.
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the attractiveness of their own bonds to investors in order to get access to funds
from the market (Barrios et al., 2009). It is further paramount for governments to
meet their obligations and repay their debt in order to not damage their reputation
and credit worthiness if they want long-term access to the debt market (Duffie and
Singleton, 2012). This brings us back to the purpose of this study being twofold.
The subject at hand is equally important to analyze through the perspective of the
issuing country and through the perspective of the investor.

2.3 Yield spreads and risk

Up until now, the theoretical framework has focused on the elementary charac-
teristics of government bonds and yields. However, as can be deduced from the
introduction and purpose of this thesis, the variable at interest for this study is
not bond yields in it self but rather bond yield spreads. The yield spread between
any two bonds is easily computed and is defined as the difference in yield between
bond X and bond Y at a specific time (Fabozzi, 2007). The yield spread is simply
expressed as:

spreadt = yieldX,t − yieldY,t (1)

where bond Y is considered as the reference bond or the benchmark against which
bond X is measured.

Yield spreads are more intuitive to analyze than yields alone as they act as a rela-
tivity measure. What equation (1) tells us is that given the yield of some reference
point (or benchmark) Y, how much additional yield does bond X generate. By
only looking at the yield of bond X, we do not fully perceive the implication of
this value. We can not determine whether some value is considered high or low
unless we compare it to something else. Thus, when comparing it to some value
that is commonly and widely accepted by markets as the benchmark, we can deduce
whether this yield is high or low (Hilscher and Nosbusch, 2010). This difference
between the yield of a bond and the yield of its benchmark, the spread, can also be
seen as the risk premium. Meaning, the premium (or additional) yield the investor
receives for taking on more risk. Likewise, the risk premium can be seen as the
additional cost for a country to issue debt compared to the benchmark (Fabozzi,
2007). The benchmark yield universally accepted by markets differs depending on
what bond market that is being analyzed. More specifically it depends on the type
of bond issuer (e.g. government bond, corporate bond etc) and the regional market

9



(e.g. European bonds, Emerging Markets bonds, US bonds etc). For the European
government bond market, the universally accepted benchmark yield is German gov-
ernment bonds (called Bunds). 10-year Bunds are the largest sector of the German
government bond market both in terms of amount outstanding and turnover and
the German bond market is the largest market for publicly issued bonds in Europe
(Fabozzi, 2007). Because of the important role of the German government bond
market and the high liquidity, yields of Bunds are viewed as the benchmark rate for
European government bonds (Fabozzi, 2007). This is further in line with previous
research on European government bond spreads where the same argument is used to
explain why Bunds are used as benchmark (see e.g. Barrios et al. (2009), Codogno
et al. (2003), Geyer et al. (2004), Gómez-Puig et al. (2014), Klepsch and Wollmer-
shäuser (2011)). For instance then, to see what risk premium you receive when
buying a Greek government bond, you simply subtract the corresponding German
yield from the Greek yield. The difference, known as the spread, then indicates how
much more risk the markets deem the Greek bond to exhibit and thus entitling the
higher yield compared to the benchmark. Likewise, the Greek government can from
the spread see at how high premium their sovereign borrowing cost is compared to
the benchmark.

Having elaborated on the concept of yield spreads, the question that rises is then:
why are some government bond yields higher than others? If we start by approaching
this question on a general simplistic level - the answer is risk, or rather the assess-
ment of risk by financial markets. As mentioned, an investor needs to determine if
the investment is worth while, that is if the expected return of the investment is ap-
propriate to the amount of risk associated with it. Naturally, if investors are willing
to increase risk, they expect to receive something in return. Likewise, if investors
are seeking higher returns, they will need to increase their risk (Berk and DeMarzo,
2007). More specifically, financial theory suggests three main fundamental factors
that cause government yield spreads to move as they do2; credit risk, liquidity risk
and risk aversion (see e.g. Fabozzi (2007), Duffie and Singleton (2012), Codogno
et al. (2003)).

2It should be mentioned that this applies to the EMU. Before the EMU, expected exchange rate
movements and exchange rate risk along with different tax treatments were also important factors
but these were eliminated for EMU countries with the introduction of the common currency. When
analyzing government yields spreads outside of the EMU one should factor in these determinants
(Codogno et al., 2003).
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2.3.1 Credit risk

Credit (or default) risk represents the probability that the issuer fails to meet the
obligations of the contract, i.e. fails to repay the principal to the investor when the
bond matures (Fabozzi, 2007). Usually, credit risk is assessed by looking at domestic
macroeconomic fundamentals that projects current or future fiscal performance.
Such factors can be public debt, the budget balance and the current account balance
or the growth projections for the future (Duffie and Singleton, 2012). The aim is to
determine how future fiscal performance and financial well-being of a country will
affect their ability to repay their debt. Countries that experience more turbulence
in their fiscal performance naturally become more risky than countries with stable
and healthy fiscal performance (Miles et al., 2012).

2.3.2 Liquidity risk

Each member states bond market differs in liquidity compared to the others. A
liquid market means that bonds can be valued and traded at any time while a non-
liquid market constrains these possibilities. Liquidity thus becomes a significant risk
factor for bondholders as a non-liquid market makes it difficult for them to value
their portfolios and limits the possibilities to sell their assets to a fair market price
at any given time (Fabozzi, 2007). Even if the bond issuer in theory is stable and
reliable, if there is uncertainty in valuation of these bond and an absence of buyers
and sellers, it becomes more risky for holders to value their investments (Codogno
et al., 2003). Moreover, due to mismatches on the financial markets because of low
liquidity, higher transaction costs occur which makes investors demand higher yields.
One way to approximate liquidity is to use the bid-ask spreads which represent
transaction costs on capital markets (Gómez-Puig et al., 2014) or to look at the
amount of outstanding bonds issued by the country (Klepsch and Wollmershäuser,
2011).

2.3.3 Risk aversion

Risk aversion is defined as willingness of investors to take risk. As discussed above,
the risk-return preferences of investors is highly relevant and as these change with
time and circumstances it also affects the government bond market. Barrios et al.
(2009) explains this as even if the "amount of risk" embedded in a security remains
unchanged, the demanded risk premium may vary depending on the "price of risk".
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To further expand, as financial uncertainty becomes more eminent, investors reallo-
cate their portfolios to safer asset classes. In theory, this should benefit government
bonds in general since they are seen as safer than other types of bonds or equities
(Fabozzi, 2007). However, it also leads to higher discrimination between countries as
investors put more weight on domestic macroeconomic fundamentals as indicators
of fiscal vulnerabilities (Barrios et al., 2009). In simpler words, as risk aversion is
high, investors are more cautious and their perception of risk changes. While credit
and liquidity risk are domestic components affecting each country specifically, risk
aversion is an international component (Geyer et al., 2004). The most conventional
approach to proxy risk aversion is to use corporate bond spread, which is defined
as the difference between the yields of long-term corporate and government bonds
(Codogno et al., 2003) or to use equity market volatility since higher volatility in
the equity market indicates greater uncertainty in financial markets (Klepsch and
Wollmershäuser, 2011).

2.4 Previous empirical research

There have been extensive research regarding the determinants of government bond
spreads in general. A large part of the modern research is devoted to the emerging
markets, as these markets are increasingly popular to invest in and poses risks that
are complex in its nature and hard to value (see e.g. Bellas et al. (2010), Hilscher and
Nosbusch (2010)). Nevertheless, significant empirical research has been conducted
on government bond spreads in the eurozone, especially at the request of institutions
like the EU (e.g. Barrios et al. (2009), Afonso et al. (2015)). Unfortunately, many of
these studies analyze data from before the government debt crisis, possibly affecting
the general conclusions. As discussed earlier, the government debt crisis in Europe
led the yield spreads to extreme levels and has since then been more volatile than
they were before the crisis. The previous empirical studies have however built the
framework for this kind of analysis and play an important role for future research.
They offer great discussions on what explanatory variables that best represents the
previously mentioned three categories of risk associated with movements in govern-
ment yield spreads. Furthermore, they offer paramount discussions on econometric
and quantitative model justification which this study will benefit immensely from.
We should also mention that although not qualified as academic research, large
amounts of research from influential asset managers, investment banks and financial
research companies has been conducted in this area which indicates the magnitude
of the subject. The majority of this research is however not available to the gen-

12



eral public but rather proprietary research used for investment strategies and client
recommendations. For this reason, namely that the research is not transparent to
review for the reader, this thesis will refrain from referencing to it.

Early empirical studies suffered from evidence that were not conclusive. One of the
earlier studies that in many cases was the foundation for researching government
bond spreads in the euro area is credited to Codogno et al. (2003). The premise for
their research into this subject was quite different from the environment in 2019.
Published only four years after the introduction of the common currency, Codogno
et al. (2003) research was focused on how well the system of the common currency
was working. They were interested in establishing to what extent government bond
yields had converged as this was one of the goals of the introduction of the com-
mon currency. Their study investigated the determinants of yield spreads on EMU
government bonds, at that time recently liberated from determinants as exchange
rate risk between currencies and different tax treatments and controls on capital
movements. Instead they focused on the remaining traditional risk classes, liquidity
risk and default risk, which were not liberated by the common currency system.
They also factored in international risk perception as one of the main drivers of
how investors perceive default risk. Using two domestic components (default and
liquidity risk) and one international component (international risk aversion), they
found that movements in yield spreads between eurozone government bonds was
explained mostly by default risk and international risk aversion. Liquidity factors
played a smaller role than hypothesized, although still significant. They further
found that for bonds issued by Italy and Spain, the international risk component
had a more important impact than default risk compared to more stable European
countries. They strengthened conventional theories about the implications of fis-
cal vulnerabilities on default risk and reinforced its importance for determining for
yield differentials. Geyer et al. (2004) empirical evidence was not conclusive with
the evidence put forward by Codogno et al. (2003). The study published by Geyer
et al. (2004) found that macroeconomic and liquidity related variables did not have
a significant impact on EMU government bond spreads. Rather, they found that
the spreads are related to international risk aversion. It is again important to note
here that both these studies used relatively short time-series data as they were both
written in the early stages of the inception of the common currency.

Moving along in time, fresh off the global financial crisis, Barrios et al. (2009) pub-
lished their study in late 2009 on request from the European Commission. Naturally,
the purpose of their study differed from the earlier ones. Barrios et al. (2009) were
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interested in investigating the determinants of euro area government bond spreads
during the financial crisis to see what factors played the most important role in the
divergence in yield spreads between the euro area countries. This was and still is
an important issue for policymakers in the EU to address. From the inception of
the common currency, the ambition was to converge yield spreads in the euro area
to create a more homogeneous debt market. This has partially been successful as
many factors, such as exchange rate risk, has been eliminated and indeed created
a more homogeneous market. However, the financial global crisis challenged the
progress earlier made due to markets understanding that default risk perhaps was
underestimated to that point. This would be even more clear during the govern-
ment debt crisis shortly thereafter. Barrios et al. (2009) found that international
factors, specifically general risk perception, played a prodigious role in explaining
government yield spreads. Other domestic factors, as liquidity and credit risk played
a smaller but still significant role in explaining the movements. Furthermore, they
found that the interplay between macroeconomic fundamentals, measuring credit
risk, and international risk aversion was significant and highly influential during the
crisis. They concluded that as international investors started to discriminate more
between countries, domestic factors effect on yield spreads increased significantly.
I.e. when risk aversion was at higher levels, domestic macro-fundamentals such as
current account deficits played an increasingly important role for investors risk as-
sessment and as such affecting yields spreads. Overall, Barrios et al. (2009) results
suggested that improvements in global risk perception will lead to more narrow
yields spreads in the euro area and that member states should improve their public
finances to not be negatively affected in cases of high general risk aversion.

Another study investigating what happened to yield spreads in the euro area during
the financial crisis was published by Klepsch and Wollmershäuser (2011). Their
study analyzed the determinants of EMU member states government bond yield
spreads from the inception of the common currency until late 2010. Interestingly,
they found that before the outbreak of the financial crisis, investors largely ignored
domestic macroeconomic fundamentals as risk factors. However, during the finan-
cial crisis this changed. Investors started to re-evaluate countries’ credit risk which
became a major significant factor for yield spreads. In addition, risk aversion in-
creased its significance during the crisis and became an important determinant of
government bond spreads. Furthermore, Klepsch and Wollmershäuser (2011) in line
with previous literature, found that liquidity did play a smaller role in determining
yields spreads, although still a significant explanatory variable.
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An additional study requested by central institutions came from Afonso et al. (2015)
which was conducted by the request of the European Central Bank. The authors
investigated government bond spreads in the euro area from the inception of the
common currency until late 2010 and found results in line with previous studies.
They found that macroeconomic fundamentals, implying credit risk, are necessary
to explain yields over the crisis period. Afonso et al. (2015) further conclude that
both international risk aversion and liquidity risk is highly significant in explaining
the movements. In addition, they experimented with the use of credit ratings as a
explanatory variable but found that their impact, though significant, was limited
when compared to macro- and fiscal fundamentals.

Almost all studies to this point find the three dimensions of risk to be significant,
however with some discrepancies in how much influence they have. A study that
contradicts this was published by Oliveira et al. (2012). They studied government
bond spreads in the euro area from the inception of the euro until late 2010. They
divided their data into two sub-periods - one before the financial crisis and one
during and after. They found, in line with previous literature, a shift during the
financial crisis where domestic macroeconomic fundamentals started to play an in-
creasingly important role. Likewise so with international risk perception. However,
Oliveira et al. (2012) did not find any evidence of liquidity risk being a significant
factor explaining the spread movements which opposes the results of previous studies
deeming liquidity risk to be significant.

To this point, empirical studies have indeed devoted themselves to finding significant
determinants of yield spreads in the euro area. However, the data used are in the
most extensive cases up until late 2010. These studies, while including the global
financial crisis, did not incorporate data on the outbreak of the European debt crisis
and the following impacts. A significant contribution to this research was published
by Gómez-Puig et al. (2014) where they used data from the inception of the euro up
until late 2012. This study did indeed capture the outbreak of the debt crisis in the
eurozone but not much of its aftermath. An interesting approach that the authors
had was to divide the countries into two sub-categories - central and peripherally
countries. They hypothesized a distinction between these two groups of countries
and thus tested to see if there were any differences in determinants of government
bond spreads. In general, they found that credit risk, liquidity risk and general risk
aversion all played a significant role. Moreover, Gómez-Puig et al. (2014) concluded
that for central countries domestic macroeconomic fundamentals and international
risk aversion played the most important role. For peripheral countries, liquidity
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risk played a more important role than for central countries. Further, they found
evidence that implies that peripheral countries are affected harder during times of
distress and as such they experience higher volatility in their yields. Another impor-
tant aspect of the study published by Gómez-Puig et al. (2014) is their methodology.
They use a dummy-variable approach to capture the marginal effect of the debt crisis
on the explanatory variables. They find that in all three risk factors, the marginal
effect increased during the crisis. They further elaborate extensively on the best
econometric way to approach this research question and because of the similarities
between their study and this thesis, we will follow their methodological approach
which will be discussed more in the next section.

Even though there are some discrepancies in the results of all these empirical research
studies, there are in many ways fundamentally similar in their approach. They all
accept and acknowledge in line with financial theory that there are three dimensions
of risk to study when investigating movements in government bond spreads in the
euro area. Credit risk, liquidity risk and risk aversion are all factors that should
be included in the model. The process of finding suitable proxies for these three
dimensions of risk and to what extent these factors are significant differs among
the previous research, but the unanimous approach to constructing a model for this
subject clarifies the path for this study to further contribute to modern research
of government bond spreads in the euro area. The great challenge should not lie
in further evaluating the robustness of broader concepts that affects yields spreads
but rather what proxies best projects these values and to what extent these are
influential. An issue that will be discussed in the methodology part of this study
where the selected variables will be presented. Moreover, as can be seen from the
previous empirical studies, the determinants of euro area spreads seem to change
with time and most importantly seem to change in times of distress. The global
financial crisis was an example of this and so was the euro area debt crisis. This
increases the interest in conducting new studies with longer time-series data to see
if and how the impact of these determinants has changed.
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3 Methodology

3.1 Econometric approach

Since our sample consists of several countries which are measured over a predeter-
mined period, the data acquired for analyzing government bond spreads has been
sorted and structured as panel data. Panel data consists of both a cross-sectional
and a time-series dimension which combines the power of cross section averaging
with all the subtleties of temporal dependence (Baltagi, 2008). Figure 2 shows a
great illustration of how this three-dimensional analysis compares to cross-sectional
analysis and time-series analysis alone (Best and Wolf, 2014). The cross-sectional
analysis (a) enables us to analyze different countries and different explanatory vari-
ables at a single or average time point. Time-series analysis (b) allows us to analyze
different explanatory variables for a continuous period of time but only for one coun-
try. Time-series cross-sectional analysis (c) then enables us to combine (a) and (b)
to a three-dimensional analysis where countries, explanatory variables and time are
included.

Figure 2: Three-dimensional analysis. Source: Best and Wolf (2014)

Baltagi (2008) offers great discussion on panel data and its benefits. Primarily
panel data allows us to effectively control for unobserved individual heterogeneity.
Panel data suggest that micro-units/individuals, i.e. countries in our case, are het-
erogeneous. In our case it seems fairly safe to assume, to one degree or another,
that unobserved variables affect sovereign bond spreads which are specific to each
country and is time-invariant. One such variable could for example be that some
investors by historical or cultural relationships rather invests in some country rather
than the other. Time-series and cross-sectional models would need to control for
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this heterogeneity, which might in some cases be impossible. If this heterogeneity
is omitted, the model runs a great risk of yielding biased results. Furthermore,
panel data is superior to time-series in regard to multicollinearity. High collinear-
ity between predictors of a time-series model would yield useless estimators for the
individual predictors; although, it should be said, would not affect the predictive
power of the model in its aggregated form. Panel data is likely to escape this prob-
lem since the cross-sectional dimension allow for more informative data and thus
increase variability. Moreover, previous literature studying yield spreads and par-
ticularly government yield spreads in the EMU has chosen to work with panel data
regressions based on the strengths just discussed (see e.g. Gómez-Puig et al. (2014),
Schuknecht et al. (2009), Von Hagen et al. (2011), Klepsch and Wollmershäuser
(2011)). Based on the arguments put forward by statistical and econometric lit-
erature and the fact that previous research has chosen to successfully adapt panel
regression methods, this thesis will follow that path. We will further follow the ap-
proach put forward by Gómez-Puig et al. (2014) which proposes three basic panel
regression methods to approach their research question which is very much similar
to that of this thesis. These three panel regression methods are: fixed effects (FE),
random effects (RE) and pooled-OLS. The framework by Gómez-Puig et al. (2014)
will also be the reference we use in our econometric testing as they are the closest
to our study because of their inclusion of the debt crisis and their interest in the
marginal effect on the explanatory variables. We will follow their approach and
reasoning to derive the necessary tests in order to find the most suitable model for
our research question.

The pooled-OLS method is the method least used by previous studies and is often
deemed not appropriate because of its assumptions. For the pooled-OLS method,
data for different individuals, or in our cases countries, are simply pooled together
and estimates the equation by ordinary least squares (OLS). An implication of this
is then that the OLS technique run on panel data ignores all individually specific
effects. As OLS does not account for unobservable effects, this leads to bias results
(Hill et al., 2010). Because of this potential issues, a rather intuitive statistical test
can be conducted to see whether all unobservable individual effects are zero. The
F-test enables us to discriminate between the pooled-OLS method and the fixed
effects method by determining if these unobservable individual effects are zero or
not (Gómez-Puig et al., 2014). This will be the first line of testing to determine
whether pooled-OLS is sufficient or not.

The fixed effect (FE) model then allows us to relax the assumption that all individ-
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uals have the same coefficients. However, adding a subscript to all coefficients will
result in individual-specific, i.e. country-specific, time-series observations. This is
often problematic for short datasets because of the subsequently few time-periods for
each estimate. Thus, a popular simplification used is to assume that the intercept
is individually-specific but the slope coefficients are not. (Hill et al., 2010)

yit = αi + x
′

itβ + uit (2)

Equation (2) illustrate the time-invariant and individually-specific intercept, αi, that
controls for the unobserved individual heterogeneity. These intercepts are usually
referred to simply as fixed effects. Another way to describe αi is as a component of
a decomposed error term εit as illustrated by equation (3).

εit = αi + uit

yit = αi + x
′

itβ + uit
(3)

The uit represent the standard random error term with V ar(uit) = σu
2, cov(uit, uit)

were i 6= j, and E(uit) = 0, i.e. it has constant variance, is uncorrelated across
individuals and has zero mean, for all values of i and t (Hill et al., 2010). xit is then
a (k − 1)x1 vector of explanatory variables that does not include a constant term.
FE then allows for some endogeneity, meaning αi is allowed to be correlated with
xit. However though, the explanatory variables are still assumed to be uncorrelated
with the idiosyncratic error uit. The FE method accounts for differences between
countries and the constant terms αi are allowed to vary among them. The constant
terms represent all unobserved aspects that distinguish the countries from each
other, i.e. as mentioned before, they capture individual heterogeneity.

The random effects (RE) model is the third alternative. Similarly to the FE model,
the RE model assumes that all individual differences are captured by the intercepts,
however it recognizes that the individuals are randomly selected and thus treats the
individual differences as random rather than fixed. To include these random and
time-invariant individual differences, the RE model suggests that the intercept term
β0i consists of a fixed part and a part of random individual differences as illustrated
by equation (4). The former is often represented by the population average β0 and
the latter could be denoted as θi. (Hill et al., 2010)
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β0i = β0 + θi (4)

The term θi, which is also called random effects, is comparable to the standard error
term, i.e. we make the same standard assumptions. The RE model assumes that
this term, i.e. the unobserved individual-specific effects, is uncorrelated with any or
all independent variables. This is a very strong assumption and if this assumption
is incorrect, then the RE model will yield inconsistent estimates. The FE model,
on the other hand, allows for some endogeneity as mentioned earlier. With FE, αi

in equation (3) is allowed to be correlated with the regressors xit but in RE the
assumption is that they are uncorrelated (Hill et al., 2010).

The choice between FE and RE can already be intuitively seen as the RE model’s
strong assumption concerning endogeneity is an issue. However, one formal and
convenient way to differentiate between the FE estimator and the RE estimator is
by conducting a Hausman test (Hill et al., 2010). The Hausman test statistic tests
for non-correlation between the unobserved effect and the regressors indicating if
RE or FE is most appropriate for estimation procedures (Gómez-Puig et al., 2014).
Under the null hypothesis, the Hausman test assumes that there is no systematic
difference in coefficients, i.e. that the RE estimator is preferred. Rejecting this
hypothesis indicates then that the FE estimator is more appropriate. Moreover, we
will also test for heteroscedasticity to determine if there is cause to estimate our
model with robust standard errors (Hill et al., 2010).

3.2 Variable selection

3.2.1 Bonds

The dependent variable chosen to study, the bond yield spreads, are as mentioned
the difference in yield between bond X and a benchmark yield. We have already
established that for our purposes, the German 10-year government bond yield will
act as the benchmark yield for which the spread will be derived. As such, Ger-
man bonds are included in the data set, but only for the purpose of calculating
the spreads. The countries chosen for this study are countries in the eurozone (or
Euro area). Meaning, countries that are part of the monetary union belonging to
the European union and thus having the Euro as their official currency. However,
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as there are deviations in when the current members joined the monetary union,
we will exclude countries that were not members at the time of inception. This
approach is favourable to create a balanced data set instead of including countries
that for instance joined in the late 2000s. The countries included are thus; Austria,
Belgium, Finland, France, Greece, Ireland, Italy, Netherlands, Portugal and Spain.3

The data used as the dependent variables are thus each countries’ yield spread mea-
sured against the corresponding German yield. The yields used are from 10-year
generic government bond series for each country during the period Q1 2000 until
Q3 2018. The data is collected for each quarter during the period and consists of
75 observations for each country, resulting in 750 observations in total. The data
is collected from the Bloomberg terminal. Figure 3 illustrates the data during the
entire period. Note the homogeneous spread levels before the European debt crisis
starting in late 2009, and the increased volatility since its start. Furthermore note
the incredible high level of spread by Greece reaching almost 30 percentage points.

Figure 3: Spread over time

Figure 4 shows each countries’ spread over time in greater detail, divided into before
3Luxembourg is excluded even though they were members since the inception due to the low

liquidity in their government bonds. This is also the approach of other studies (see e.g. Gómez-Puig
et al. (2014)).
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and since the start of the European debt crisis. Once again we can in (a) see the
rather homogeneous levels of spread when paying attention to the scale of the y-axis.
In contrast, the scale of the y-axis in (b) shows rather large values and illustrates
more volatile movements. Again we can see that Greece is without a doubt the
country that has suffered the most extreme spikes in spread.

(a) Before crisis (b) After Crisis

Figure 4: Spread before and after crisis

3.2.2 Explanatory variables

The explanatory variables chosen for this study draw inspiration from previous stud-
ies in their evaluation of what proxy variables best expresses the three types of risk
associated with government yield spreads in the eurozone, i.e. credit risk, liquidity
risk and risk aversion (see e.g. Gómez-Puig et al. (2014), Barrios et al. (2009)). To
assess credit risk, we want to look at fiscal conditions in each country as fiscal con-
ditions implies a countries ability to repay the loan to investors (Gómez-Puig et al.,
2014). Thus to assess fiscal conditions, we use two fundamental macroeconomic
variables commonly used in previous research (see e.g. Gómez-Puig et al. (2014)).
Namely, government debt-to-GDP and government deficit-to-GDP. As Gómez-Puig
et al. (2014) also states in their study, these two variables present an advantage over
credit rating in that they cannot be considered ex post measures of fiscal sustainabil-
ity. Since these two variables show fiscal conditions and thus credit risk, they should
be directly related with government yield spreads. More specifically, a higher gov-
ernment debt-to-GDP should indicate a higher credit risk and thus higher spreads.
Likewise, a higher government deficit-to-GDP should indicate a higher credit risk
and thus higher spreads. The data on these two variables are retrieved from the
official Eurostat database and consists of quarterly observations from Q1 2000 until
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Q3 2018. Each variable is thus observed 75 times for each country.

To asses the impact of liquidity risk on government spreads we will use the most
straight forward approach, as mentioned in the theoretical framework, by sourcing
bid-ask spreads on each of the countries government bonds used. Some previous
studies do use amount outstanding to proxy liquidity risk but there are some impor-
tant drawbacks with that approach, as mentioned by previous studies as well (see
e.g. Gómez-Puig et al. (2014) Barrios et al. (2009)). Some countries do have high
amounts of bonds outstanding but still suffers from relatively illiquid trading. A
better approach then is to use the spread between the bids and the asks, meaning
the spread between buyers and sellers quoted in yield. A high bid-ask spread would
then indicate low liquidity while a low bid-ask spread would indicate high liquid-
ity. A drawback of using bid-ask spreads is that the data although being public
market data, needs to be sourced from some type of financial database that often
demands a subscription of some sort. The data can not simply be found online at
public institutions (unlike macroeconomic data for instance). The data on bid-ask
spreads are sourced from the Bloomberg terminal for the whole time period and is
thus observed 75 times for each country.

To asses market sentiment and risk aversion, we use two variables. The first being
a local variable (i.e. different for each country) that measures market sentiment
and the second being a global factor (i.e. same for each country but time-variant)
that measures risk aversion. The first variable is the Composite Leading Indicator
(CLI). CLI is an aggregated indicator designed by the OECD to provide early sig-
nals of turning points in business cycles, showing fluctuation of the economic activity
around its long term potential level. The CLI anticipates turning points in business
cycles 6-9 months before they occur (OECD, 2019). The advantage of using leading
economic indicators rather than GDP-growth for instance is that these measures
anticipates economic turning points before they happen. As such, financial markets
often look at leading economic variables4 when analyzing and estimating a country’s
future economic health as it may lead to a rise in investor confidence in the econ-
omy’s potential growth (Gómez-Puig et al., 2014). Typical factors in the OECD
CLI are orders and inventory changes, business confidence surveys and data on key
sectors (OECD, 2019). The hypothesized link between CLI and spreads should be

4The most common "leading economic variable" that asset managers use is the Purchasing
Managers Index (PMI). Unfortunately, PMI data is only available for a few countries in the sam-
ple making it ineffective to apply in our study. However, there are many similarities in the factors
included in PMI and CLI and a correlation test between the two series show high positive corre-
lation.
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negative, as higher values should indicate an upward shift in economic activity and
local market sentiment exhibiting positive economic progression. This could then
lead to investors seeing the bonds as more attractive with lower risk which would
mean lower spreads (Gómez-Puig et al., 2014). The data on CLI is sourced from the
OECD database for the whole time period in quarterly observations, leading to 75
observations per country. To asses global risk aversion we use an aggregated index
constructed by Citi that aggregates different indicators of global macroeconomic risk
to an index named the Citi Macro Risk Index (Citi, 2015). Previous research often
only use stock market volatility but the Citi risk aversion index should in theory
be more effective as it includes more relevant risk variables than only stock market
volatility. The hypothesized link between risk aversion and spreads is a positive
one, as higher general risk perception should lead to more cautious investors that
discriminate more among bond issuers and put more weight on domestic macroeco-
nomic fundamentals (Barrios et al., 2009). The Citi Macro Risk Index is sourced
from the Bloomberg terminal for the whole time period in quarterly observations.

3.3 Data management and description

Figure 5 describes the variables used in the model. The explanatory variables men-
tioned in the previous section are government debt-to-GDP (gdebt), government
deficit-to-GPD (gdef ), bid-ask yield spread (bidask), Citi Macro Risk Index (risk)
and Composite Leading Indicator (cli). We can see the mean, standard deviation
and min/max both within the countries and between them. Within variation refers
to the variation within a given country over time while between variation refers to dif-
ferences across countries. Government debt and government deficit are expressed in
percentage terms of GDP. Government debt is quite straight forward, higher debt-
to-GDP values simply indicate higher levels of debt compared to GDP and thus
higher credit risk. For government deficit however, values are calculated in terms of
budget balance. Meaning, a positive value indicates a surplus in government budget
while a negative number indicates a deficit. A higher value of gdef thus indicates
better fiscal conditions while a lower value indicates worse fiscal conditions. As we
mentioned earlier, the hypothesized link between spread and government deficit-to-
GDP is a positive one - meaning higher deficits compared to GDP are related to
higher credit risk and thus higher spreads. However, as a deficit in this case will be
a negative value (as it is measured inverted), we will expect a negative sign on the
coefficient. The variable bidask is as mentioned the bid-ask yield spread and acts
as our proxy for liquidity risk. It is measured in percentage points. The variable cli
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that provides early signals of economic turning points is expressed in deviations from
a normalized value of 100. Our risk aversion indicator, the Citi Macro Risk Index,
is an indexed value ranging from zero to 1. It ranges from zero, when investors are
supremely relaxed, to 1, when risk aversion is most intense.

Figure 5: Data description

As can be seen in figure 5, besides the variable spread we also have the variable
lnspread. Since the variable spread is far from normally distributed, we use the
natural logarithm as our dependent variable. Hill et al. (2010) describes that this is
common in economic modelling when having dependent variables that are far from
normally distributed. The logarithmic transformation of the dependent variable can
regularize data that is skewed with a long tail to the right (Hill et al., 2010). The
transformation gives us a more symmetric distribution of our dependent variable
that fits the data much better. Besides giving us a dependent variable that is closer
to normal distribution, the logarithmic transformation also generates residual terms
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that are closer to normal distribution. Moreover, the data do indeed seem to fit the
log-linear model much better (higher R2 values).

We can see that our panel data is strongly balanced, meaning we have equally many
observations for all variables and countries. The only missing data that required
data management was values on spread for Ireland during the time Q1 2012 to Q4
2012 (4 observations). These missing data points were due to Ireland not having
a 10-year government bond issued during that time and as such, no yields could
be retrieved and no spreads could be calculated. To manage this absence of data,
we followed the approach of previous studies and used linear interpolation to fill
the missing observations (see e.g. Gómez-Puig et al. (2014), Barrios et al. (2009)).
Moreover, we can conclude once again that the panel data consists of ten countries
and covers the time period Q1 2000 to Q3 2018 resulting in 75 time-observations.

3.4 Final model choice

As discussed in section 3.1 the choice between FE, RE and pooled-OLS can in-
tuitively already be derived favouring the FE-method. The RE-methods strong
assumption concerning endogeneity is an issue and the pooled-OLS inadvertence of
unobserved individual heterogeneity makes it biased. The FE-method seems to be
the most appropriate model to use based solely on critical econometric deliberation.
However, as also described in section 3.1, there are significant and formal ways of
quantitatively test whether the FE-method is the most appropriate model to use.
Namely, to test the FE-method vs pooled-OLS, we conduct a F-test that enables
us to determine if these unobservable individual effects are zero or not. To test
the FE-method vs the RE-method, we conduct a Hausman test that enables us to
determine if there are systematic differences in coefficients. Once again, this is also
the approach to econometric testing by Gómez-Puig et al. (2014). Now that we have
the econometric framework and reasoning as well as the necessary data to determine
what model we should finally use, we move on to the outcome of these tests before
we present our final econometric model that our results in the next section will be
based on.

The F-test clearly rejects the null hypothesis that all unobservable individual effects
(or simply the fixed effects) are equal to zero. This does indeed indicate that we
need to estimate our model with a method that allows us to control for the unob-
served individual heterogeneity. Going forward with the pooled-OLS method would
possibly give us biased results. Thus, the F-test supports the previous reasoning
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that the pooled-OLS method is not sufficient and that we rather should turn to the
FE-method. The Hausman test clearly rejects the null hypothesis that there is no
systematic difference in coefficients indicating that the FE-method is preferred over
the RE-method. This is also in line with the previous econometric reasoning and
the flaws of the RE-methods strong assumptions concerning endogeneity. Finally,
we also test for groupwise heteroscedasticity to determine if there is cause to esti-
mate our model with robust standard errors by conducting a modified Wald test.
The result of the Wald test shows that we can reject the null hypothesis of constant
variance and as such we do indeed suffer from heteroscedasticity in the residuals. As
such, the model will be estimated with robust standard errors. The details of the
F-test, the Hausman test, and the modified Wald test can be seen in the appendix.
Our model will thus be estimated with the Fixed Effects method, supported both by
econometric reasoning and testing. Once again, the structural form of the FE-model
is expressed in equation 5. It shows the decomposed error term εit that consists of
the fixed effect αi and the idiosyncratic error uit as described in section 3.1.

εit = αi + uit

yit = αi + x
′

itβ + uit
(5)

Expressing the model with our specific dependent variable and our set of explana-
tory variables, equation 5 turns into equation 6 which will be the specified regression
model for this study. The error term, εit, consists of the fixed effect and the idiosyn-
cratic error much the same as equation 5.

lnspreadit = β0 + β1gdebti,t + β2gdefi,t + β3bidaski,t + β4riski,t + β5clii,t + εit (6)

3.5 Research Validity

Research validity and replicability of research are important subjects to discuss be-
fore we move on to presenting our regression results. Johnson and Christensen
(2008) describes the process of assessing research validity as an important corner-
stone of academic research. According to Johnson and Christensen (2008), research
validity shows whether the conclusions presented of a study are accurate and honest.
Furthermore, replicability contributes to this process as the possibility to perform
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the study again while yielding the same results are discussed. Two aspects that are
immensely important for this specific thesis are firstly that the foundations on which
this thesis rely on have been critically evaluated and deemed reliable by other schol-
ars. Secondly, it is important that the data, data management and the methodology
of using this data to yield a result are transparent and can be reproduced by other
scholars should they want to. To manage the first aspect, this thesis choose to rely
on previous research that have been critically analyzed and peer-reviewed in journals
such as, European Journal of Political Economy, Journal of International Financial
Markets, Institutions and money, Reviews of Finance, The North American Journal
of Economics and Finance, Economic Policy and papers published by institutions
like the European Central Bank and the European Commission. Furthermore, the
literature used besides articles and studies are popular academic literature used in
financial education by high regarded universities around the world. The second as-
pect, namely replicability, is managed by clearly stating the source for all data used
and by discussing in what ways, if at all, the data has been managed. By using
acknowledged and good reputed sources such as OECD, Eurostat and Bloomberg,
the data can be seen as reliable and can easily be accessed by other scholars wanting
to reproduce the study.
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4 Results

4.1 General results

Table 1 presents the results of the FE panel regression detailed by equation (6). Here,
the model is regressed using the data in its entirety, including the whole period. As
mentioned in the previous section, the F-test clearly rejected the premise that all
unobservable individual effects are equal to zero, indicating that we need to estimate
our model with a method that allows us to control for the unobserved individual
heterogeneity. Also as mentioned, the Hausman-test rejected the RE-method leaving
us with the choice of using the FE-method.

Table 1: General results

Variable Coef.

gdebt 0.011***
(0.002)

gdef -0.015**
(0.005)

bidask 0.216***
(0.034)

risk 0.128***
(0.025)

cli -0.046***
(0.010)

_cons 5.024***
(0.921)

N 750
R-sq within: 0.74

Robust std. err. in parentheses
* p<0.1, ** p<0.05, *** p<0.01

In Table 1, we can see the coefficient values of the explanatory variables, the sample
size, and the reported R-squared estimate. In the parentheses below the coefficient
values, we can see the reported standard errors, which are calculated as robust
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standard errors due to the presence of heteroscedasticity mentioned in the previous
section. All coefficients are statistically significant on a 99% confidence interval with
the exemption of government deficit-to-GDP (gdef ) which is significant on a 95%
confidence interval.

Starting with the variable government debt-to-GDP (gdebt), which is one of our
two proxy variables for credit risk, we can see that the coefficient shows a positive
value (0.011) indicating that an increase in government debt-to-GDP does cause the
dependent variable to rise. This is in line with our expectations as higher debt should
indicate higher credit risk and thus higher spreads. For government deficit-to-GDP,
we see a negative value (-0.015), which is also in line with our expectations. As
mentioned in section 3.3, values of gdef are calculated in terms of budget balance.
Meaning, a positive value indicates a surplus in government budget while a negative
number indicates a deficit. An increase in the value of gdef thus indicates better
fiscal conditions while an decreased value indicates worse fiscal conditions. Thus,
this is in line with our expectations that a larger deficit (measured inversely by our
variable) will project higher credit risk and thus higher spreads. The variable used
as a proxy for liquidity risk, bidask, shows a strong positive relationship (0.216)
with our dependent variable. This is also in line with expectations as higher bid-ask
spreads indicate lower liquidity and as such increased liquidity risk which should
increase spreads. It is noteworthy to see the magnitude of the coefficient of bidask
compared to the ones indicating credit risk. Furthermore, both proxy variables for
market sentiment show results in line with the expectations. The variable used for
assessing risk aversion, risk, shows a strong positive relationship (0.128) with our
dependent variable indicating that higher risk does cause wider spreads, possibly
due to an increase in discrimination of bonds as investors become more cautious.
Moreover, the variable cli, which is a leading economic indicator, shows a negative
relationship (-0.046) with the dependent variable. This agrees with expectations
as higher values should indicate an upward shift in economic activity and local
market sentiment exhibiting positive economic progression that should in theory
narrow spreads as investors become more optimistic. Table 1 further reports the
"R-squared within" value based on the FE regression for assessing goodness-of-fit.
We can see that the variations within groups are explained at roughly 74% by the
model. To summarize our broad look at the results for the whole time-period, we
see coefficient values for our explanatory variables that are significant and have an
expected relationship with our dependent variable.

Table 2 divides the data into two sub-samples, where one part is the period before
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the European debt crisis and the other is the period since the start of the crisis
in late 2009. This is a first step into exploring the differences in the impact of the
explanatory variables between the two periods. This step gives further robustness to
our model as we can explore if there are any differences, or similarities, in significance
levels of the explanatory variables between the two periods. We can not simply
compare the values of the coefficient from the result presented in Table 2 and draw
definitive conclusions on differences before and since the crisis, which is why we will
extend our analysis in the next subsection. However, it is still interesting to see if the
explanatory variables are significant in both periods and if they exhibit homogeneous
relationships with the dependent variables in both periods or not. Thus, in Table 2
we will mostly look at the significance level and the signs of the coefficients.

Table 2: Results, before and since the crisis

Variable Before crisis Since crisis

gdebt 0.011** 0.001
(0.004) (0.003)

gdef -0.010** -0.019**
(0.003) (0.007)

bidask 0.087*** 0.192***
(0.019) (0.026)

risk 0.356*** 0.070*
(0.041) (0.034)

cli -0.037*** -0.091***
(0.006) (0.020)

_cons 3.413*** 10.514***
(0.844) (2.056)

N 390 360
R-sq within: 0.50 0.58

Robust std. err. in parentheses
* p<0.1, ** p<0.05, *** p<0.01

The break-point date has been fixed at Q4 2009 in line with the study by (Gómez-
Puig et al., 2014). The testing by the cited authors show that November 2009 is the
most appropriate differentiating point and we follow their approach. Furthermore,
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it was around November 2009 when Papandreou’s government disclosed that its
finances were far worse than previously announced (Gómez-Puig et al., 2014). As
our observations are measured in quarters, we set the break-point date to the closest
end-quarter, which would then be Q4 2009. The "before crisis" regression thus
includes the period Q1 2000 until Q3 2009, while the "since crisis" regression includes
the period Q4 2009 until Q3 2018. The same estimation procedure and model
specification is applied as before, with equivalent testing made to arrive at the
model specification.

Starting with the period before the crisis, we can see that all variables are significant
on a 99% confidence interval with the exemption of the two proxy variables for credit
risk (gdebt and gdef ) which are significant on a 95% confidence interval. All the
explanatory variables for the period before the crisis show coefficient values indicat-
ing the same relationship with the dependent variable as in the results presented in
Table 1. Looking at the period since the crisis, we have significant coefficient values
for all variables except for government debt-to-GDP (gdebt) which is not significant
on any level. Furthermore, the risk aversion proxy (risk) is only significant on a
90% confidence level while government deficit-to-GDP (gdef ) is significant on a 95%
interval similar to before the crisis. The other coefficient values are significant on
the highest level tested. For the period since the crisis, the coefficients further show
relationship agreeing with expectations and the results presented in Table 1. By
looking at the summarized output in Table 2, we see mostly similarities between
the two periods. All variables except for one are significant in both periods and the
signs of the coefficients are homogeneous. However, we can already suspect some
differences between the two periods by looking at the different magnitudes and sig-
nificance levels between the two periods. This is something that will be studied in
greater detail with a more suitable method in the next section.

4.2 Effect of the European debt crisis

To measure the effect of the European debt crisis on the impact of the explanatory
variables we extend our previously applied model and follow the structural approach
of Klepsch and Wollmershäuser (2011) and Gómez-Puig et al. (2014). By inserting
a dummy variable that takes the value 0 in the period before the crisis and takes
the value 1 since the start of the crisis, we can see how the impact of the explana-
tory variables on the dependent variable changes. This is possible as we let the
dummy variable interact with each and every one of our previously used explana-

32



tory variables. The regression specifications are still the same as in the general
model presented earlier, only now the regression includes the dummy variable and
the interaction terms as well. The estimation procedures and testing are all con-
ducted in the same manner as earlier yielding the FE method to still be the most
suitable approach. The break-point date is as previously stated fixed at Q4 2009 in
line with previous literature. As such, the dummy variable takes the value 1 in Q4
2009 and every quarter since then. Before Q4 2009, the dummy variable takes the
value zero.

In Table 3, we can as before see the coefficient values of the explanatory variables,
the sample size, and the reported R-squared estimate. In the parentheses below the
coefficient values, we can see the reported robust standard errors. The values in the
column "Without dummy" show the coefficient values from the general regression
presented earlier, i.e. they are the same as the results reported in Table 1. In the
right-hand side column named "With dummy" however, we have now added the
dummy variable (dcris) into the regression indicating the start of the crisis and
interacted the dummy with each and every one of our explanatory variables. The
key values to probe here are thus the coefficient values of the interaction terms, their
signs, and their significance levels. We can see that the model with the crisis-dummy
still yield highly significant coefficient values and a high goodness-of-fit measure. The
coefficients values for the independent explanatory variables are all significant on a
99% confidence interval. Also, the coefficient values for the interaction terms are all
significant on the same level, indicating that the crisis did in fact yield changes on
the impact of the explanatory variables on the dependent variable.
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Table 3: Results, effects of the crisis

Variable Without dummy With dummy

gdebt 0.011*** 0.002***
(0.002) (0.001)

gdef -0.015** -0.008***
(0.005) (0.003)

bidask 0.216*** 0.092***
(0.034) (0.018)

risk 0.128*** 0.318***
(0.025) (0.053)

cli -0.046*** -0.042***
(0.010) (0.0198)

_cons 5.024*** 4.546***
(0.921) (0.643)

dcris 5.063***
(1.258)

dcris*gdebt 0.007***
(0.001)

dcris*gdef -0.016***
(0.004)

dcris*bidask 0.117***
(0.021)

dcris*risk -0.292***
(0.070)

dcris*cli -0.047***
(0.013)

N 750 750
R-sq within: 0.74 0.82

Robust std. err. in parentheses
* p<0.1, ** p<0.05, *** p<0.01
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We start with the interaction term showing the change in impact of government
debt-to-GDP on the dependent variable since the crisis. We can see that coefficient
value is positive. The already positive relationship with the dependent variable thus
increases slightly since the start of the crisis. The same goes for government deficit-
to-GDP, which once again is measured inversely in terms of budget balance. The
relationship with the dependent variable becomes more powerful since the start of
the crisis, with a somewhat larger magnitude than what we see for government debt.
The crisis also cause bid-ask spreads relationship with the dependent variable to be-
come more powerful. The coefficient value for this interaction term is furthermore
quite large signaling the significant increased importance of bid-ask spreads as an
explanatory variable since the crisis. For risk aversion, we see the contrary from the
previous interaction terms. The crisis cause the already positive relationship be-
tween risk aversion and the dependent variable to become less extreme. Finally, the
leading indicator that measures local market sentiment shows an increased negative
relationship with the dependent variable since the start of the crisis. To summarize
the implications of the interaction terms output, we can see that for all variables
except risk aversion (risk), the impact of the explanatory variables on the dependent
variable increases, or becomes more extreme, since the start of the crisis. For risk
aversion however, the impact decreases since the start of the crisis.
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5 Discussion

Before we further discuss and analyze the results put forward in Table 1 and Table 3
we remind the reader of the scope of this study. Firstly, we were interested in
finding the fundamental determinants of government bond spreads in the euro area.
Secondly, we wanted to study if the importance or impact of these determinants
changed with the outburst of the European debt crisis as we now are in a period
with increased spread-volatility and larger yield differentials between countries than
we were in the earlier times of the common currency system.

Starting with the first part of our thesis objective, the results in Table 1 offer an-
swers to what determinants drive government bond spreads in the eurozone. In
line with financial theory and the majority of previous empirical research (see e.g.
Gómez-Puig et al. (2014), Afonso et al. (2015), Barrios et al. (2009)), we find that
credit risk, liquidity risk and risk aversion all play an important role in explaining
yield spreads. Looking at government yield spreads in the eurozone from the incep-
tion of the common currency up until late 2018, we see significant showings that
all three components of risk have a relationship with the dependent variable as ex-
pected. Higher government debt and deficits, which signals relative fiscal instability,
transforms to increased credit risk for investors and thus justifying higher spreads.
Likewise, higher bid-ask spreads in the market constrains valuation and trading pos-
sibilities indicating a liquidity risk for the investment-position. This as well justifies
higher spreads. How investors’ preferences and sentiment towards the market change
are also significant determinants of yield spreads. Increases in global risk aversion,
indicating an increase in uncertainty, widens spreads. This is not suprising as more
cautios investors will discriminate more among bonds. If investors feel very uncer-
tain about the financial markets and fear turmoil, it is reasonable that they seek
the relative safe haven in any asset class. As such, investors possibly seek the safer
government bonds, i.e. German Bunds, rather than bonds from governments that
warrants higher risk premiums. The same principle goes for local market sentiment
which affects investor preferences. As investors confidence in the growth of the local
economy increases, the willingness to invest in those bonds should rise and as such we
see decreases in spreads. Besides credit risk, market sentiment factors indicate the
economy’s financial health in the near future and increases in these perspectives does
indeed narrow the risk premium by lowering spreads. The results in Table 1 answers
the first research question of this study by detailing the determinants of government
bond spreads in the eurozone. The applied model’s goodness-of-fit measure, the
R-squared value, shows that these determinants do explain a lot of the changes in
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the dependent variable. Reasonably, there are other factors besides the fundamental
ones studied by this thesis that do play an important role in explaining spreads in
the eurozone. Policy sentiments or outburst by leaders of the European Union being
one of them for instance. However, for the scope of this study, namely to study the
fundamental market driven determinants, the model at hand does a sufficient job in
explaining what determinants are of importance for changes in bond spreads in the
euro area.

The second part of the thesis objective was to examine if the start of the European
debt crisis changed anything in the impact of the recently depicted determinants of
government bond spreads. Table 3 offers insights to this question. The fist important
aspect to acknowledge is that the marginal effects in Table 3 are all significant
indicating that there is a clear distinction in the impact of the explanatory variables
on the dependent variable since the start of the crisis. Secondly, all marginal effects
except for risk aversion are in line with the study by Gómez-Puig et al. (2014),
which is the only other study in our theoretical framework to include data on the
debt crisis in order to measure marginal effects. For credit risk, we see an increased
marginal effect since the start of the debt crisis. Although having always played
an important role for determining bond spreads, credit risk became more important
since the start of the crisis when differences in fiscal conditions were irradiated. It
is possible to assume that the crisis once again shed light on the possibilities for
countries to default on their obligations which led investors to increase their caution
towards credit risk. One could then reason that the increased scrutiny by investors
towards fiscal conditions thus results in credit risk becoming a more important factor
when assessing total risk and thus a more influential determinant for bond spreads
in the time after the crisis.

The arguments put forward for the rationality of the marginal effect of credit risk
spills over to liquidity risk as well. Here, we also see a marginal effect in line with the
study by Gómez-Puig et al. (2014). It is likely to assume that the start of the Euro-
pean debt crisis, making investors bearish and more scrutinous towards bonds with
weaker fundamentals, lead bid-ask spreads to widen tremendously. Lower liquidity
and higher divergence between buyers and sellers results in liquidity risk becoming
more discernible and thus reasonably incorporated in a stronger way in investor be-
haviour. With this premise, liquidity concerns could lead to investors "pricing in" a
higher risk premium and as such widening bond spreads. Liquidity risk has always
been an issue, although in different degrees, for government bonds as the results
also indicate. However as the bonds became less homogeneous since the start of the
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crisis, it is only natural that one of the factors of differentiation concerns liquidity.
A decreased homogeneity between euro-countries bonds likely indicates increased
scrutiny by investors resulting in liquidity becoming weaker for some bonds.

The marginal effect of market sentiment also becomes stronger since the start of
the crisis. Market sentiment as part of investor behaviour is not frequently included
in previous research but Gómez-Puig et al. (2014) do include this for instance. As
risk aversion (variable risk) is measured in a global context and used to judge the
overall state of investors’ appetite for risk, market sentiment (variable cli) judges
the local sentiment towards a specific country by looking at the economic growth-
possibilities in the short term. A more positive outlook for a certain country should
render investors to be more optimistic and thus changing their risk appetite towards
that specific market. Thus, including a variable for market sentiment is a good
complement to risk aversion. The marginal effect then becomes stronger since the
start of the crisis as shown in Table 3 which agrees with the results offered by
Gómez-Puig et al. (2014). Once again, the same principles laid forward for previous
variables apply here. The crisis led to decreasing homogeneity between countries’
bonds together with increased scrutiny by investors. Not only by assessing credit
risk and liquidity risk but also by assessing the short-term possibilities of economic
progress in the specific market. It is reasonable to assume then that in a financial
environment that is more uncertain, volatile and heterogeneous, investors harden
their evaluation of local risk leading them to assess short-term growth as a relevant
factor for risk pricing. This could then be the reason for market sentiment to increase
its marginal effect on bond spreads.

While the discussed explanatory variables thus far all have marginal effects indicat-
ing a stronger relationship with the dependent variable, risk aversion is a exemption.
Global risk aversion (variable risk) is the only variable that has a weakening marginal
effect since the start of the European debt crisis. This result contradicts previous
studies that deem the marginal effect of risk aversion to increase in times of financial
turmoil. Earlier studies that included the global financial crisis in 2008 (but not the
European debt crisis) found that risk aversion played a prodigious role in explaining
government yield spreads during the crisis (see e.g. Barrios et al. (2009), Afonso
et al. (2015)). Moreover, Gómez-Puig et al. (2014), the only study in our theoretical
framework that included the European debt crisis, found that the marginal effect of
risk aversion increased during that time. However, as can be seen in the results in
Table 3, we find that the marginal effect decreases. This result should be taken with
some caution because of one important factor, the famous speech by the President
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of the European Central Bank Mario Draghi in July 2012.

In July 2012 Mario Draghi said “within our mandate, the ECB is ready to do what-
ever it takes to preserve the euro. And believe me, it will be enough". This state-
ment, that made investors feel more at ease, was enough to calm down the market
and bring down bond yields across the euro zone (McCrum, 2017). As such, this
speech indirectly resulted in changing investors’ risk aversion towards European gov-
ernment bonds by putting the uncertainty of default at ease. Investors now knew
that policy would come in place that would ease the uncertainty that the debt crisis
had brought forward. Thus, the perception of risk towards challenged countries dur-
ing the crisis lightened and the priced in risk premium could be lowered. However,
this speech that in ways affected risk aversion is not necessarily captured by the
proxy variable used for risk aversion in our model. The proxy variable for risk aver-
sion used in the model looks at market risk in different asset classes with a global
perspective. Thus, the effect of this statement might be small in that context. Nev-
ertheless, the speech by Mario Draghi did indeed have effects on markets and the
way it intuitively should affect is through changing investors’ sentiment (or risk ap-
petite) towards European government bonds (McCrum, 2017). If this is the case, it
should not be concluded that risk aversion had a decreasing impact on spreads since
the start of the crisis even though the marginal effect of the proxy variable decreases.
Rather, it could be that risk aversion still played an equally or even larger role since
the crisis, only that it was not fully captured by the proxy variable. To explore
this reasoning further, we introduce a dummy variable in the general regression that
takes the value zero in the period before Mario Draghi’s statement in July 2012 and
the value one after that. This dummy variable enables us to see if the statement in
itself had an significant effect on bond spreads.

The results of this regression can be seen in Table 4 in the appendix. The regression is
performed with the same testing and specification as the general regression presented
in Table 1, only now including a dummy variable for Draghi’s speech. The statement
did indeed have an effect on the dependent variable and in line with expectations
show a significant negative relationship. This indicates that the famous statement
by the President of the European Central Bank in 2012 was a major reason for
decrease in bond spreads in the late parts of the crisis. We can thus conclude that
even though the proxy variable for risk aversion suffered a decrease in its marginal
effect since the start of the crisis, the statement by Draghi affected investors’ risk
appetite towards European government bonds thus lowering spreads. With this
result in hand, we can not conclude that risk aversion as a general concept had a

39



decreasing impact on spreads since the start of the crisis but rather that global risk
aversion, as measured by our proxy variable, played a lesser role.
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6 Concluding remarks

This thesis explores the European government bond market in order to find the
fundamental determinants of yield spreads and to see if the impact of these deter-
minants changed since the start of the debt crisis. Financial theory suggests that
there are three main fundamental drivers of government bond yields and as such lay
the framework for finding the explanatory variables. These are credit risk, liquidity
risk and risk aversion. An additional factor that can be included in either credit risk
or risk aversion is local market sentiment which this study along with some other
empirical studies derive as a separate determinant for bond spreads. This study fol-
lows the approach of previous peer-reviewed empirical papers by using similar proxy
variables to find the explanatory qualities of these fundamental drivers. We further
follow their quantitative approach and find the fixed-effect panel regression model
estimated with robust standard errors to be the best way to find answers to our re-
search questions. The contribution of this study is centered around the use of longer
time-series data that provides two advantages to previously conducted studies. The
first one is naturally that longer time-series data lets us see the effects of these deter-
minants during a longer period to evaluate any differences that might have occurred.
Secondly, and more importantly, the contribution of this study revolves around the
European debt crisis. Not many studies have incorporated data on the debt crisis
which by default was very important to the government bond market. This study
fully incorporates the start of the crisis and the time thereafter. This enables us to
further contribute to research around the effect of the European debt crisis on the
determinants of yield spreads. The empirical findings of this study show that credit
risk, liquidity risk, risk aversion and local market sentiment all play a significant
role in explaining yield spreads in the euro area. Furthermore, we find evidence of
increasing marginal effects of all explanatory variables except for global risk aversion
since the start of the crisis. We also consider the effect of Mario Draghi’s statement
in 2012 as an important reason for the drop in yields and illustrate this by expanding
our model. For future studies, it would be interesting to use post-crisis data only to
see if there have been any new changes in the impact of the determinants. It would
also be interesting for future studies to explore other proxy-variables that perhaps
do a better job in representing the risk factors. One could also conduct studies
comparing central and peripheral countries to gain further insight on fundamental
differences between the member states.
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Appendix

Table 4: Results including dummy for Mario Draghi Statement

Variable Coef.

gdebt 0.015***
(0.003)

gdef -0.012**
(0.004)

bidask 0.192***
(0.031)

risk 0.145***
(0.019)

cli -0.045***
(0.010)

dDraghi -0.199**
(0.073)

_cons 4.555***
(0.853)

N 750
R-sq within: 0.75

Robust std. err. in parentheses
* p<0.1, ** p<0.05, *** p<0.01
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Figure 6: Result of F-test on regression model

Figure 7: Result of Hausman test between FE and RE

Figure 8: Result of Modified Wald test (heteroscedasticity test)
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