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Abstract

The aim of this research is to investigate how the failure of the members of the EMU to
uphold the goals of the Stability and Growth Pact (SGP) has affected the Euro sovereign

bond markets and its ability to enforce market discipline. To date 7 of the 11 member

states of the Euro zone have violated the principles of this pact, and yet the bond market
has shown little appetite to punish those with high deficits and national debts.

The danger going forward is that each country will find ways to justify growing fiscal

deficits, contented in the knowledge that there will be no formal pressure from other
EMU countries and that the interest rate burden will be the equivalent for all EMU
countries. Thus, there appears to be an element of “free-riding” by those governments
who feel there is an unwritten bail-out in the workings of the system (despite official
pronouncements to the contrary). Therefore my research investigates whether monetary

union has weakened the disciplinary function of the Euro debt markets.

To this end, I carried out an investigation of the microstructure of European bond
markets, and in particular the effects on Liquidity risk with the introduction of electronic

trading. There is clear evidence that increased transparency has benefited the bond

market by increasing liquidity and thereby reducing liquidity risk. Building a testable
model I place the “liquidity risk premium” in its historical context and highlight the

dominant role of credit risk in explaining the yield differential with the eurozone.
I expand on the research carried out by Cantor and Packer (1996) on the determinants of
sovereign's yields and apply their model to the members of the eurozone. This shows
that one of the two pillars of the SGP, government deficits, is almost completely ignored
by the market in assessing sovereign risk. Instead, GDP per Capita and Debt/GDP seem
to be the main drivers in determining the yield of a sovereign. Also, in contrast to Cantor

and Packer results, where the yield curve increases in a convex shape as the risk of



default increases, the eurozone curve i1s much more concave in nature, which agrees with

my “free-riding” hypothesis.

Building on the research carried out by Dunne, Moore and Portes (2006), I employ
cointegration to model the inter-relationships between different issuer bonds. However,

rather than look for a benchmark issuer, I use the model to explore the common regional
drivers and investigate the systemic effects that resemble a tacit “bail-out” condition.
I show that the regional effect dominates the individual or country specific risk within the
bond market. This shows that investors see the eurozone as a single bloc rather than as
separate issuers individually responsible for their own debt. Using an Error Correction

Model I investigate the short-run dynamics of bond yields and relate these to the

underlying fundamentals of the respective issuer, with low risk issuers having higher
speed-of-adjustments than high risk sovereigns. This corresponds to investors views of
the '‘core members' eg. Germany, France etc. are more homogeneous than and the ‘outer
members', Italy, Greece, Portugal etc. In conclusion, my research shows that there are

significant issues of “free-riding” within the eurozone bond market and it is still far from

efficient.
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1. Introduction

The launch of the euro on January 1st, 1999, constitutes a milestone in the history of
Europe because it was marked by the simultaneous abandonment of the national
sovereignty of eleven countries on the conduct of their monetary policy. The European
Central Bank has been ever since solely responsible for determining the common

monetary policy for all the euro-denominated countries, while control of fiscal policy has

remained with the member states. The start of EMU eliminated exchange rate risk
between the currencies of participating member states, thereby creating the conditions for

a substantially more integrated public debt market in the Euro area. Since then the

market has grown in size and even surpassed those of the U.S. and Japan.

Prior to EMU, a number of committees were set up to research and advise the various

governments on the implementation of monetary union. The most important of these was

the Delors committee whose report proved the basis of the 1992 Maastricht Treaty. In it
the Delors Committee acknowledged that market forces can exert a disciplinary influence
but noted that the “constraints imposed by market forces might either be too slow and
weak or too sudden and disruptive”. The Committee concluded that countries in EMU
should accept some constraints on their fiscal policy. Lamfalussy (1989) pointed out that

closer economic integration might generate expectations that a country in a critical

condition would in the end be bailed out by the other member countries. For this reason
the fiscal stance of governments might have not been fully embedded in credit nisk
premia. The European Commission (1990) took a similar view and concluded that there
was a need for rules and procedures at the Community level. Therefore the Stability and
Growth Pact (SGP) was created to stop countries from free-riding, to ensure sustainable

public finances and to prevent countries from running high deficits and debts that could

adversely affect all members in the monetary union.



However since then, 7 of the 11 member states of the Euro zone have breached the
criteria set by the SGP and yet none have faced sanctions. The danger going forward i1s

that each country will find ways to justify growing fiscal deficits, happy in the
knowledge that there will be no formal pressure from other EMU countries and that the

interest rate burden will be the shared among all EMU countries. Since the launch of the

euro, yield spreads between European bonds have narrowed considerably. For example,
on Feb. 24 2006, the German 10-year bond yielded 3.90%, while Italy's 10-year bond
paid 4.11%. That 21-basis-point spread is a far cry from 1995, when the gap between
Italian and German sovereign debt was more than 600 basis points. But Italy still carries
a public debt that amounts to over 100% of gross domestic product. The question now

becomes whether monetary union weakened the disciplinary function of the debt

markets.

There is now a real possibility that the discipline imposed on finance ministers by the
bond market by widening credit spreads has been blunted. This has occurred by negating
the impact of the “no bail out rule” (Article 103 of the EC Treaty) and many market
participants now regard this rule as illusory. If a State becomes subject to the Excessive
Deficit Procedure of the SGP, the sanctions that are imposed only increase the cost of

borrowing and risk de-stabilising the State at precisely the most sensitive moment. This

is the key reason why many market participants doubt that the SGP would ever be
rigorously applied. There lies the contradiction at the heart of the system; the
circumvention of the rules of the SGP by the member states has meant that the bond
markets no longer view the aims of the pact as enforceable. Therefore the issue of ‘free
riding’, where states run high budgetary deficits secure in the knowledge that they would

not be penalised as part of the euro club, which the SGP was meant to prevent may be

failing. In particular, it is often implicitly accepted that, in the unhkely event of a
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European sovereign default, the other countries would come to the rescue in order to save
the single currency.

The risks raised by Lamfalussy prior to the creation of the single currency now seem to
be crystallising. With the convergence of yields there is the real possibility that the fiscal
stance of individual sovereigns may not be fully embedded in their credit risk premia.
The current wisdom is that yield differentials are determined by credit and liquidity risks
alone; this however completely ignores the possibility of free-riding. This is one of the

first studies that investigates whether free-riding is a significant component of the yield

differential. A full investigation of the economic determinants of the different sovereign
yields is carried out to see if the credit risk premium is applied consistently throughout

the bond market. The yield differential or sovereign risk premia within EMU is defined

in the academic literature as consisting of both the default and liquidity risk, therefore

interest rate risk and other forms of risk are not included.

The issue of free-riding will also have an impact on market discipline; as noted by the
Delors Committee the “constraints imposed by market forces might either be too slow
and weak or too sudden and disruptive”, If market participants believe that sovereigns

will be bailed-out then any increase of the yield spread will occur slowly in response to

increases to the Debt/GDP. However, any re-evaluation of the no-bailout clause, e.g.

Italy allowed to default, may cause a sharp correction in the entire market, with the spill-
over impacting on other euro sovereigns. This again is one of the first studies that
investigates the bond market dynamics from the point of view of market discipline.
Indeed according to Kim, Lucey and Wu (2004) “To date there is little evidence of the
extent, still less the dynamics, of European bond market integration”. A large part of my
research will be to investigate the dynamics of the bond market and examine whether the

market forces have indeed been too slow and weak since the beginning of the market, and

there is a possibility of a sharp correction.
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1.1 Motivation and Aims

The motivation for this research derives from the announcement in November 2005 by
the president of the European Central Bank in which he clarified the Bank’s open market
procedures, that it would no longer accept government securities as collateral if they
were rated below A- by Standard & Poor’s and Fitch or A3 by Moody’s. Previously, it

had been widely considered that all European government securities carried the same risk
of default. In other words, they were accepted “without consultation”. Although all
EMU countries’ sovereign debt is (currently) rated above A-, these comments have direct
consequences. The ECB’s clarification serves as a reminder that the Central Bank is not

there to act as a lender of last-resort for governments (it is even less inclined to do so as it

does not wish to be saddled with bonds from poor quality issuers). As such, the Bank

has given a clear indication to the markets that they should establish a hierarchy between
public debt securities. Even within a monetary union, which by definition eliminates

exchange rate risks, differing budget situations and growth prospects should be reflected

in suitable risk premia.

The above announcement highlights that ECB’s concern that the issues raised by both

Lamfalussy and the Delors committee prior to the introduction of the euro are now

having a direct effect on the future stability of the bond market. The Stability and

Growth Pact has not stopped public accounts from deteriorating and even with
enormously different budget situations, nominal long-term interest rates have converged
considerably with monetary union. The bond markets now seem to only marginally
differentiate between the government securities of each member state. Even if the risk of
default by an EMU member remains hypothetical, the ECB has taken the initiative by
clarifying its eligibility policy for government bonds and has called on bond market
participants to fulfil their role as assessors of risk. Additionally, it reminds member

states that while they may be able to undermine the spirit of the SGP with impunity, the
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discipline exercised by the market will have direct costs in terms of an increased debt

burden. The ECB’s intervention serves as a clear reminder that each member state is

responsible for the solvency of its own accounts.

The aim of this research is to investigate how the failure of the sovereigns to uphold the
goals of the SGP has affected the bond markets and their ability to enforce market
discipline. The SGP was created to stop countries from free-riding, to ensure sustainable
public finances and to prevent countries from running high deficits and debts that could
adversely affect all members in the monetary union. Both the bond market and the Credit
Rating Agencies (CRAs) should react to any deterioration of economic fundamentals if
they worked efficiently. The aim of this thesis is therefore to assess if the above market

participants still carry out the role of sovereign risk adjudicators or if they believe that

the “no bail out rule” is meaningless and this is the reason behind the negligible yield

differential.
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1.2 Contribution to Current Research

My research focuses on 3 main topics; Free-Riding, Market Discipline and Market
Integration and how they affect the Euro sovereign debt market. Idraw on a vast field of
academic and market literature to create a theoretical underpinning to m); research.
Specifically there are three papers which I draw on extensively, these are the

“Determinants and Impacts of Sovereign Credit Ratings” by Cantor and Packer (1996),
“Yield Spreads on EMU Government Bonds” by Codogno, Favero and Missale (2003)

and “Benchmark Yield Undershooting in the EMU” by Antzoulatos and Vallianatos

(2002). Much of the current academic research has focused on trying to explain the
current yield differentials by referencing the risk and liquidity premia for various
sovereigns. In this thesis I re-investigate these assumptions, most of which were made
shortly after the inception of the bond market in 1999. The European bond market has

been in existence for more than 7 years and now is a very good time to carry out an

extensive exploration of this area.

To investigate the issues raised by Lamfalussy I examine the determinants of bond yields
along the lines already explored by Cantor and Packer (1996). They highlight a number
of important economic variables that explain almost 92% of the yield variation. I was
able to reduce the number of variables in their model to allow me to create a more

specific model based on the EMU sovereigns, (Chapter 5.5 & 5.6). This allowed me to

compare the fiscal profile of all the euro sovereign bonds with their associated bond
yields. Using Germany as a benchmark and the ECB overnight rate as the risk-free rate, 1
then created a risk/return profile from which I could contrast my expected yield based on

economic data with that returned by the market and found that the possibility of free-

riding could not be discounted (Chapter 5.7). To my knowledge this is the first study that

raises the probability that free-riding effects have a significant effect on sovereign

yields.
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To investigate the issues raised by Delors Committee on market discipline and financial
market integration, I employ econometric analysis, specifically cointegration analysis to
look at how closely integrated the European bond markets have become. Dunne, Moore
and Portes (2006) are one of the few studies to have tested for cointegration in
government bond markets. However, the authors give no theoretical background as to

what is the common stochastic force that drives all the Euro government bond yields.

They also do not look at the micro-structure of the EuroMTS market when they look to

identify the benchmark bond. EuroMTS is a quote driven market, which means prices
are supplied irrespective of supply and demand constraints. Therefore it i1s my
hypothesis that the “price discovery” mechanism cannot be identified from this market.
Instead the Eurex Futures market, which is an order driven market, better encapsulates

the information component of risk as defined by theoretical economics, and this

information 1s immediately transferred into the bond market.

The justification for this hypothesis comes from a specific market event, the Dr. Evil
trade which I describe in detail in section 6.4.1. At its core is the idea that 3 main
contracts on FEurex Futures market which correspond to 3 separate market maturties,

short, medium and long drive the bond market prices (Chapter 6.4 & 6.6). The fact that
each individual sovereign bond shares a common stochastic component, which I identify

as the Euro-wide regional price of risk, and which I demonstrate to be the principal driver

of bond prices. This regional risk reduces ‘own-country’ or country-specific risk to a

minor role in comparison. As Lamfalussy feared, the level of bond market integration
that has occurred among European bonds has led to a weakening of market discipline and

the perception of the possibility of financial bailouts. Chapters 6.4 to 6.6 contain some

of the more original ideas in this thesis and demonstrate the contribution that this thesis

makes in the field of euro sovereign risk.
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In chapter 7, I reinvestigate the reasoning behind the remaining yield differentials which
are currently perceived to be credit and liquidity risk (Codogno, Favero and Missale). I
investigate the microstructure of European bond markets, and in particular the effect that
the introduction of electronic trading and the “liquidity pact” may have had on bond
prices. From chapter 5.6, I found that the economic variables could adequately explain

the yield without having to take account of liquidity for all but 2 years of my data 2002 &

2003. This finding coincided with of the hypothesis of Villarroya (2003) which stated

that smaller sovereigns such as Ireland and Finland could never achieve a similar yield to

the deeper more liquid markets of Germany and France. This statement was however
proven to be incorrect as both these sovereigns have achieved yields lower than that of
Germany, (May & July 2006). Ilook to place liquidity risk in its historical perspective,

and show that it has been superseded by the risk of free-riding in explaining yield

differentials, (Chapter 7.3).

In this chapter I also investigate the short-term dynamics of the bond market,
Antzoulatos and Vallianatos (2002) found that they could rank the sovereign issuers
speed-of-response to a change in the German yield by liquidity. I re-ran the same
experiment, but instead of using data from 2000, I used data from 2007 and found that I

was no longer able to rank the issuers either by liquidity or credit risk. However, 1
extended their research by building on the cointegration results of the previous chapter,

to develop an Error Correction Model that allowed for the feedback from one 1ssuer to
another which was not incorporated into the experiment of Antzoulatos and Vallianatos.
The results of the speed-of-adjustments from this model showed that issuers with high
credit ratings had also high speed-of-adjustments, and vice-versa. This is in line with my

previous results and highlights the dominant role of credit risk within the short-term

dynamics.

16



To my knowledge this is one of the first studies that uses cointegration within the bond
market to compare how the speed of adjustment parameters differ across various euro
sovereigns thus allowing us greater insight into both the long-run and short-run dynamics

of the euro sovereign bond market. I show that all euro sovereign bonds of similar

duration are cointegrated in the long-run and investigate how the short-run dynamics or
“appetite for risk” affects each sovereign. The literature is silent on the time-varying

nature of the euro bond market integration in terms of returns. My research aims to

address this void and provide empirical evidence of the nature of the bond market

integration amongst the existing EU members. Specifically, measures of dispersion and

co-movement of yield spreads can shed light on the extent to which shocks are common,
or not, across European sovereign markets. Therefore, the error correction coefficients
serve two purposes: to identify the direction of causality between the yields and to
measure the speed with which deviations from the long-run relationship are corrected by
changes in the underlying yields. A better understanding of the dynamic relationship

between these markets will be created, and this is critical for the efficient pricing of

securities and the evaluation of regulatory policies.

In this thesis I bring together the literature of Sovereign risk with that of Free-riding,

Moral Hazard and Market Discipline to bring a completely fresh and unique view to this

area of research. To the best of my knowledge, this is the first study that looks to

demonstrate both theoretical and empirical knowledge as to what drives the Euro bond

market, and the first that specifically looks at the credit risk component from the point of

view of market discipline.
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1.3 Structure of the Thesis

In order to construct a suitable framework for the thesis, Chapter 2 analyses various
theoretical and empirical issues in assessing Euro sovereign risk. Examination of the
literature helps highlight the rationale behind the aims of the thesis, and specify exactly
the areas of research worth contemplation. Within this section I distil down the vast

academic literature written on this subject to give the thesis the foundations from which I

can develop my theories about the risk of default associated with euro sovereign bonds.

Chapter 3 sets out the history of the creation of both the single currency and the
European bond market. The European bond market is now one of the biggest financial
debt markets in the world comparable in size and depth to the US and Japan, however i1t
is unique in the fact that it has 11 different issuers of sovereign debt. As a monetary

union the markets faces different pressures and therefore require different rules and
regulations to ensure it functions efficiently. I also show how the creation of electronic
markets and IT have revolutionised the bond markets. The reduction in trading costs and
new transparency for clients into the pricing of euro sovereign bonds was a shock to the

market, similar in impact to the big bang experienced by the London Stock Exchange in

1986 when it was automated.

In chapter 4 I investigate the determinants of yields along the lines already explored by
Cantor and Packer. However, in my research I restrict the dataset to only include
members of the euro zone and investigate how various economic variables impact the

yield. By creating a model of the yield versus these key economic variables, I was able

to explore a number of topics including Liquidity and Credit risk. I was able to expand

on these results and create a Liquidation Risk Ratio which allowed comparison of
individual sovereigns current payment ability. This showed that Free-riding could not be

ruled out as a significant component within the bond market.
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In chapter 5 I focus on the level of bond market integration that has occurred among
European bonds and the impact that this will have on market discipline. Using
comntegration analysis I show that all Euro member bond yields of equal duration share a
common stochastic force. The integration of yields in the bond market signifies that
regional effects have become dominant over own country effects in EU bond markets and

the ability of the market to discipline finance ministers by increasing the credit spread is

no longer being employed by the market. I raise this as further evidence that bond

market participants are viewing the “no bail out rule” as meaningless.

In Chapter 6, I expand on the cointegration results to investigate the dynamics of the
yield spread, and the reasons why it exhibits the properties of a stationary process. The
yield spread is the “common attractor” that ensures that the yields to not drift apart in the

long-run. The current wisdom is that yield differentials are now mainly determined by
credit and liquidity risk. However, while there is almost no research on the common
non-stationary force, there is even less research on the dynamics of the stationary force.
While a large amount of research is focused on the determinants of the yield spread,
there is little research focusing on their dynamics. If, as according to the Delors findings,

the short-term dynamics can be sudden and disruptive then this is a serious gap in the

research, which I look to fill.

Finally chapter 7 contains the conclusions and insights of the previous chapters. The

chapters of this thesis are meant to flow one into another, the first half discussing the

infrastructure and the second half discussing the dynamics and theoretical underpinning
of the yield differential. Therefore the conclusions are built one on top of the other in a

concise format. Ialso discuss possible future research, especially on the dynamics of the

bond market, and possible methods to reduce the credit risk component further.
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2. A Review of the Literature

2.1 Introduction

In order to construct a suitable framework for this thesis, I review various theoretical and
empirical issues in assessing Euro Sovereign Risk. However, my main focus is
concentrated on the 3 main themes that I wish to research; Free Riding, Market

Discipline and Moral Hazard within the European monetary union. These topics allow

tremendous scope for in-depth research from political science to market microstructure
on a topic that is at the core of EMU, i.e. the Stability and Growth Pact. As mentioned 1n

the introduction fiscal discipline is based on two mechanisms, the SGP and the bond

market. There 1s a vast amount of academic literature on the former, but almost nothing

has been written on the latter and this is the area that I focus on.

One of the main concemns for the members of the Euro club was that the debt of one of
their number would grow unmanageable and they would have to come to its assistance.
The SGP was the therefore introduced and its aim was to reduce the ability of a member

to free-ride on the credit profile of its fellow members, thereby reducing the benefits of

monetary union for all. However the pact has been so abused it is now almost
meaningless. Therefore we must turn to the bond market to see if it can instil some
market discipline in the fiscal policies of various sovereigns. However as sovereigns are

both issuers of debt and regulators of the market the concerns associated with moral
hazard are very clear. The remaining sections look at the bond market in greater detail to

provide foundations on which I develop my theories. As the eurozone bond market itself
is only in its infancy, the amount of literature on the subject is limited. Therefore this

research will add to the growing literature in areas such as eurozone bond market

dynamics and the determinants of sovereign risk within the bond market.
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2.2 Europe’s Free Rider Problem

In economics free riders are players who consume more than their fair share of a
resource, or contribute less than a fair share to the costs of its production. The free rider

problem then becomes how to prevent free riding from taking place or limit the negative

effects and is very closely connected with game theory. Pettit (1986) outlines the free-

rider problem in detail and introduces the concept of the “foul dealer”. He concludes,

“The free rider seeks to benefit by the efforts of others, the foul dealer to benefit at their
expense” (Pettit, 1986, p 374) states that a foul dealer does not only not co-operate but

tries to take advantage of the co-operators in a manner where the co-operators are leit

worse off then if they had not co-operated in the first instance.

Argentina is a good example of a country which suffers from this problem as it is unable

to set effective restrictions on its provincial governments. Therefore the provincial
governments routinely run budget large deficits that end up being financed by the central
bank (Nicolini et al. (2002)). Expectations of bailouts from the central government only
increase the provinces incentives to behave in a financially reckless manner. For related
discussions of Argentina, see the work of Cooper and Kempf (2001a and b) and

Tommasi et al. (2001). The United States on the other hand seems to have solved the
free-rider problem among its states'. The central government has enacted a system of

fiscal transfers and central tax raising powers that have reduced the scope for local or
state governments to run large deficits. If a US state suffers a loss in tax revenue, such as
happened in Mississippi due to the hurricane, then it pays less to the federal bank, while
transfers from the federal bank to the affected state are put in place to allow the state to

invest in infrastructure projects, which stimulates recovery in the local state. There 1s no

' Orange County tried unsuccessfully to get California to bail it out in the 1_99Qs. Its
subsequent bankruptcy caused financial losses to investors which led to contagion in the

US municipal bond market (Halstead, Hedge, and Klein 2004).
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such mechanism in place within EMU that would allow transfers from the central

government to individual states in such cases.

Beetsma, Debrun and Klaassen (2001) investigated how the impact of policy
coordination could work in the EMU and its potential benefits and drawbacks. There 1s

extensive literature on the benefits from international cooperation in setting fiscal policy.

This literature shows that cooperation is advantageous if a country’s fiscal policy affects

world prices and real interest rates. (For details on this result, see the work of Chari and

Kehoe (1990) and Canzoneri and Diba (1991)). The kind of desirable cooperation that
this literature points to applies to the relationship between for example, Germany and

Canada as well as to that between Germany and Italy; however, it is not especially

related to countries being in a monetary union.

Uhlig (2002) focuses his discussion of free-riding in the Eurozone on the effects of
centralised monetary policy combined with decentralized fiscal policy. He regards the
SGP as essential in avoiding free riding in the form of excessively high deficits in
member states. Excessive levels of debt might lead to a crisis, in which the ECB might
be morally, although not legally, bound to bail out insolvent countries. The aim of the
European Central Bank.(ECB) is to maintain price stability and this may require assisting

a sovereign who is having problems meeting its commitments. Therefore a sizeable

proportion of the literature studies how policymakers could reform or even eliminate the
need for the SGP under certain conditions (Fourgans and Warin, 2000; Leith and Wren-
Lewis, 2002: Vranceanu and Warin, 2001). However, this should be balanced with
another strand which employs moral hazard or “post-contractual opportunism™ approach:
where once a country has joined EMU, even if it was not a free-rider before, it may

become one (Dixit, 2001; Dixit and Lambertini, 2001), notably if one country already

contravenes the SGP (De Haan, Berger and Jansen, 2003).
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2.3 Market Discipline in the Euro Debt Markets

The potential effect of public debt on sovereign bond yields is an important issue for
policy makers and economists. If sovereign bond yields include risk premia, increasing
indebtedness may cause bond yields to increase, raising the cost of borrowing and

imposing discipline on governments. It is obvious that certain preconditions must be

satisfied for markets to properly discipline fiscally profligate states in a monetary union:
markets must be open, information easily available and the sovereign borrowers must be

able to react to their rising debt costs before access to market is barred. There must be no
expectation of bailouts or additional intervention with the market process (Lane, 1993).

Increased financial market integration can be expected to improve the first two

conditions, even with debt market deficiencies as highlighted by the behavioural finance

literature, rational bubbles and moral hazard within the banking system.’

According to Lane (2003) monetary unions have the ability to strengthen the fiscal
discipline of its members. In addition the few studies on sovereign borrower responses

to changes in the cost of debt (Bayoumi, Goldstein and Woglom, 1995, or Heinemann

and Winsche, 2001) find evidence of bond markets ability to restrain excessive
accumulation of debt by sovereigns. However, a number of studies have raised the
possibility that bond market participants may react in a non-linear fashion (Ardagna,
Caselli and Lane, 2004), reacting slowly to rising debt initially and eventually refusing to

hold the debt at any price. An example of these are the “Bond Vigilantes” of the 1970s

in the UK and the “Gilt Strikes” which saw investors refuse to purchase UK debt when

inflation reached 20%.

2 In this respect, the case of the New York debt crisis of the 1970s could be used by some

Maastricht criteria proponents as an example of slow and abrupt reactions of capital
markets vis-a-vis a fiscal authority inside a currency union. However, the reaction of
capital markets at that time can also be considered to have worked properly (Fuest, 1993,
pp.134-135). In a more recent paper, Cohen and Portes (2004) see problems of market
discipline in the case of confidence crises, but they do not differentiate between fixed and

flexible exchange rate regimes.
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Market discipline of this kind may be especially relevant and important in a monetary
union, such as the US or the EMU, in which the governments of the member states can
1ssue debt, but do not have the possibility to monetize and inflate away excessive debts.
A monetary union would only be able to prevent capital markets from demanding higher
risk premiums for higher debt if the efficiency of the exchange rate market is not
replicated by the market for debt. This may be because a flexible exchange rate was able
to react faster and in a more appropriate way than sovereign risk premium. Since
exchange rates tend to be more volatile than their underlying factors, this could mean an
exponential political cost of fiscal instability instead of more linear cost development for
sovereign debt interest rates in a monetary union or a fixed exchange rate regime (similar
to the thinking by Tornell and Velasco, 1995 and 1998). However, exchange rates are

subject to many influences and even countries with prudent fiscal policies may see their

exchange rate come under pressure, reducing the effectiveness of exchange rate

movements to penalise profligate governments.’

Lane (1993) also stresses the importance of governments’ sensitivity to market signals,

that is whether, by how much and how quickly do sovereign borrowers respond to market
incentives. Policy-makers’ reaction time may be excessively long if they have short time

horizons. The debt structure also contributes to it. While the increase in yields on new
bonds may immediately signal market’s reaction to excessive borrowing, the burden on
the budget may increase slowly if most of the debt is made of long-term bonds. In the
case of Italy, which is the country where - due to the relatively short duration of debt and
to its high level - the impact of a change in interest rates is strongest, a 1 percentage point

increase in the interest rate on all maturities will only induce an increase in interest

* So-called models of second and third generation for the explanation of currency crises
point in this direction, including contagion effects that originate, in this case, outside the

monetary union countries. See Pesenti and Tille (2000) for an overview.
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expenditure of 0.2 percentage points of GDP in the first year and 0.5 in the second year,

while it will take many years for the rise to exert its full impact.

The issue of free-riding was considered so important in the context of EMU that the

European Commission under the leadership of Jacques Delors set out to investigate

mechanisms that could be implemented to reduce its negative impact. The conclusions
were published in 1989 and became known as the Delors report, which eventually led to
the creation of the Stability and Growth Pact. They noted that while markets can exert
fiscal discipline on irresponsible governments, the “constraints imposed by market forces

might either be too slow and weak or too sudden and disruptive” (Committee for the

Study of Economic and Monetary Union, 1989, p. 24). The report concluded that those
countries that joined the EMU should accept some constraints on their fiscal policy.

Also Lamfalussy (1989) raised his concerns that closer economic integration could
increase expectations that a country which is having difficulty meeting its financial
obligations would look for assistance from other members and in effect be “bailed out”
from meeting its responsibilities. He notes that sovereigns are not subject to the same
market discipline constraints as companies in the bond market. The European

Commission (1990) took a comparable view and concluded that formal rules and
procedures were required. From this the Stability and Growth Pact (SGP) was developed

to prevent countries from free-riding, and to ensure sustainable public finances and to
stop countries running high deficits and debts that would negatively impact all members
in the monetary union. However, the pact has proved to be unenforceable which must
lead us to the view that there is the real possibility that free-riding now plays a significant

role in fiscal policy and the risk premium in euro bond yields as predicted by

Lamfalussy.
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24 Moral Hazard

Moral hazard is the possibility that a party protected from risk may behave differently
from the way it would behave if it were fully exposed to that risk, Dembe and Boden
(2000). In the European bond market this may play a significant role if indebted
governments come to expect bail-outs by other euro member governments of the
European Central Bank (ECB). This may encourage unsustainable borrowing in the
future, if those that take the risks come to believe that they will not have to carry the {ull

burden of losses. Credibly ruling out the prospect of a bailout may prove to be the
“Achilles” heel” of market discipline (Lane, 1993, p. 83). Presently, the probability of a
bail-out by fiscal transfers is low due to the absolute prevention of such help in the EU
treaties. But there remains the possibility of a bailout by the ECB until a government is
actually allowed to default. Bond markets will reflect this possibility in their sovereign

interest rate premium, which would lower the risk of default. The problem is that,

similar to the moral hazard of financial systems, the default of one union member
(especially if it is one of the larger ones) may cause such a high macroeconomic

instability for the whole union that even an independent central bank, due to its

commitment to price stability, will have to trigger a bailout (Kamin, 2002).

How exactly could such a scenario play out?* Assuming the largest national debtor in

EMU, the Italian government, decided to default on its debt (for simplicity, the
assumption here is that it totally defaults which may be quite unrealistic since tax mmcome
can be expected to meet at least part of the interest rate liabilities). The economic agents
immediately affected would be the holders of Italian government bonds (private or

Institutional investors like pension funds) who have to write off these assets as loss. This

* Eichengreen and Wyplosz (1998, pp. 78-83) try to simulate a debt run scenario for EMU

and use Scandinavian government reaction to drops in house prices in the late 39803 and
early 1990s as a proxy for the sensitivity of public authorities to strain on bank's balaqce
sheets. They conclude that such dangers would likely only be relevant for banking
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may cause problems for them to meet their own liabilities, possibly triggering a strain on
the overall financial system.” As we have seen recently with the sub-prime crisis, the
political pressure to stabilize the financial institutions and stop the financial strain

transferring to the broader economy means that moral hazard implications can be

ignored, at least in the short-run (Weiner 2007).

Returning to the bond market, we can see that moral hazard is almost taken for granted.
The fact that sovereigns control the supply of bond issues, and through financial

regulations control the demand for these securities by ensuring pension, insurance and

investment companies hold a large percentage of their assets in government bonds
demonstrates the degree of control the sovereigns have over this market, (Di Giorgio and
Di Noia 2001). This combined with the fact that governments are also the de-facto
regulators of the secondary markets as can be seen from the experience of Citigroup
(Chapter 6.4.1) means that moral hazard is intimately interwoven within the very fabric
of the bond market. The fact that there is not a library full of books written on the
subject demonstrates how closed the market is in reality, and how little protection is
perceived to be required by investors. This is not because the risk is not real, but the risk
manifests itself through the currency markets rather than the bond market, as
governments prefer to print more money than default on their bonds®. Historically, the
subsequent currency devaluation has a disproportionate impact on foreign investors when

compared to domestic debt holders. The eurozone is unique in this respect, the fact that

the sovereigns cannot print money means that they cannot monetise their debts away, yet

systems in Spain and ltaly, and cast doubt on contagion effects for the rest of the
monetary union.

* A recent example of such an anticipated domino effect and subsequent central bank
bailout is the LTCM debacle in the US in September 1998 that was countered by the US
Fed with direct liquidity support for LTCM and interest rate cuts.

° Corsetti, Pesenti, and Roubini (1999) look to explain the Asian crisis as due to moral

hazard-induced over-investment, large current account deficits and excessive exter_nal
borrowing. Lane and Phillips (2000), e.g., demonstrates in an event study that IMF lending
could contribute to moral hazard. Dell’'Ariccia, Schnabel, and Zettelmeyer (2006) supply
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also the increasing level of debt may not affect the currency immediately, especially if

other governments are reducing their overall debt levels.

Much of the academic literature on moral hazard that is of relevance to my research

relates to federal states such as the USA. However, the moral hazard problem there is
negligible as bail-outs are very rare. This absence of bail-out expectations could explain
why there is a clearer relationship between fiscal variables and interest rate premia in US
states and municipalities compared to OECD sample values’. Most literature on moral
hazard within EMU continues in the same vein, investigating how interest rate premia
change with respect to fiscal policy. A number of studies provide evidence of
a structural break with the beginning of EMU (Bernoth, von Hagen, and Schuknecht

(2004), Heppke-Falk and Hufner (2004), Bernoth and Wolff (2006))°. However, the

results do not allow any conclusion on bail-out expectations since the introduction of the

euro was anticipated and coincided with a number of institutional changes, e.g., of

budgetary institutions (Hallerberg and Wolff 2006).

empirical evidence for declining investor moral hazard after the unexpected non-bail-out in

the Russian crisis of 1998. _
” This may result from the greater labor and capital mobility in US states, which reduce

states’ tax capacities. For a survey table see Lemmen (1999). Further studies on this
topic are, e.g., Capeci (1991, 1994), Bayoumi, Goldstein, and Woglom (1995).
® However Codogno, Favero, and Missale (2003) deny a structural break.
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2.5 Sovereign Debt ~ Incentives and Penalties

The study of sovereign debt can be divided between theoretical analysis and empirical
rescarch. In the former category a lot of studies utilize game theory analysis and
optimisation techniques in order to determine the incentives of sovereigns to issue bonds
and service their debt, as well as the incentives of their creditors to provide the capital.
Eaton and Gersovitz (1981) stress that the analysis of these financial transactions are
made very complicated by the fact that default and bankruptcy are possible strategies.

For them, wholesale borrowing by foreign governments in international capital markets

creates a requirement for the literature of borrowing in domestic markets to be expanded.

The main feature that international lending models must incorporate is that there are no
explicit international mechanisms to obstruct a government from repudiating its debt. It
also assumes that borrowers are intrinsically dishonest and will not fulfil their

obligations if it is not to their benefit. Eaton, Gersovitz and Stiglitz (1986) in their
research discuss why insolvency is neither a sufficient nor a necessary condition for the
announcement of default, since the debt of a country is normally less than the value of
the assets of the government and the citizens of the country. The conclusion to their

research states that even if adverse selection and moral hazard can explain a certain

amount of the behaviour, what is really important is to understand the incentives. I utilize
their idea in chapter 4.7 to show that free-riding is a real possibility within the bond

market. I show that within the euro bond market, sovereign debt levels and GDP per

capita, gives a better explanation of the yield spread than debt/GDP levels alone.

A number of studies have been carried out in order to better understand these incentives.
Eaton and Gersovitz (1981) model the benefits from defaulting against the costs to the

growth rate volatility inside the country. Allen (1983) tried to model why 1n credit
markets borrowers can be restricted in the amount they borrow. His explanation is that in

comparison to other markets, the time between the transfer of capital and its subsequent
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repayment increases the risk to the lender but not the borrower. The borrower can
decide not to pay if the venture in which the borrowed money was invested is

unsuccessful or indeed if the borrower simply decides he no longer wants to meet his

obligations. His conclusion is similar to Bulow and Rogoff (1989a, 1989b) in that

contracts are only enforceable if the current payment of the borrower is less than the
value of future access to the capital markets (sometimes referred to as reputation costs)
and the potential for retaliatory actions by the lender by way of sanctions and trade

barriers. Therefore failure of a sovereign to fulfil its debt-servicing obligations in

agreement with contracts is a last resort in emerging markets.

However, on occasion an event occurs where a sovereign is no longer in the position to

continue meeting its debt servicing obligations and the level of debt becomes

unsustainable. This can occur because of changes in circumstances (a sharp and
unanticipated permanent drop in the price of a key export, oil for example) or for other

reasons. Eaton and Gersowitz (1981a) develop an intertemporal competitive equilibrium

model of sovereign debt.” Under the assumption of non-stochastic output they

demonstrate that there exists an equilibrium in which a borrower who needs to borrow

repeatedly optimises by repaying in periods of high income and borrows in periods of
low income. The borrower chooses to repay because the future cost of being excluded

from Capital markets is higher than the short term benefit defaulting. Kletzer and Wright
(2000) expand on this by using an infinitely repeated game to model borrowing and

lending as an intertemporal barter without external enforcement of commitments. The

relationship provides sufficient incentives for all parties to cooperate and provides

adequate punishments for any agent who deviates. In their model, reputational risk alone

can sustain intertemporal exchange with lending.

” Eaton and Gersowitz allow for additional penalties as well as an embargo on future
borrowing. Reputation-based models, such as Grossman and Van Huyck (1998) rule out

the existence of direct sanctions.
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In a model which explores the need for penalties other than cancellation of future
lending, Bulow and Rogoff (1989b) consider a small repeating borrower who produces a
single good while subject to random shocks to output. They demonstrate that in any

sequential equilibrium with perfect information, a lender will refuse to lend under a pure

reputation contract. Their critical assumption being that the sovereign has the ability to

smooth its output shocks with cash-in-advance contracts. Therefore in a reputation based
model, the sovereign will inevitably decide to default in the future because increased
saving (with the help of cash-in-advance contracts) allow him to hedge the country’s
future stochastic output as well as loss of access to further lending. Lenders will
therefore refuse to lend in equilibrium. The introduction of additional penalties, e.g.
economic and political sanctions, are thus a necessity in order to achieve a positive-
lending equilibrium. Bulow and Rogoff (1989a) show that the threat of economic and
political sanctions will enforce a debt contract with positive lending and ensure constant

servicing of the debt. Bulow and Rogoff also show that in equilibrium, bargaining will
produce an efficient outcome. The renegotiated debt servicing will fall in one of three
zones: (1) the sovereign will repay a fraction of total output which is equal to the
minimum of the sovereign’s gains from trade, (2) the cost of the sanctions to the
sovereign and (3) the bargained debt servicing. In their model, lending is positive but

may lie well below the present value of feasible debt servicing, i.e. there is credit

rationing.

The history of sovereign debt shows us that partial debt renegotiations are the rule rather
than the exception. Yield premium on sovereign debt issued by a sovereign with a high
debt/GDP ratio tend to be higher (see Edwards (1984)). Yield premium on sovereign
debt issued by a sovereign with significant exports are lower (see Edwards (1984) and

Cantor and Packer (1996)), I investigate a number of these issues in respect to the euro-

zone bond market in chapter 4 and find my results consistent with the above authors.
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Recent empirical literature has revealed examples which support both reputation and

sanctions as important arguments. In his analysis of American states defaulting during
the 1840°s, English (1996) shows that even though eight States defaulted between 1841

and 1843, most of them (17 of the states), chose not to do so despite the fact that

creditors could not enforce payments by imposing military or trade sanctions during that

time period. Therefore, English concludes that the history of defaults of individual states

in the USA is consistent with reputational models which regard the cost of default as the

loss of future access to international credit markets.

Compared to sovereign debt there is a vast literature on corporate debt. This is mainly
because in comparison to the sovereign market, there is much greater flexibility in the
corporate bond market. One of the most important differences between the two 1s a
sovereign’s lack of transferable collateral (Eichengreen and Portes 1995; Cohen and

Portes, 2003). Another difference, and what is important in the context of this research 1s
the managing of the debt, while the management of the firm can be easily changed, that
of a sovereign government is not an option. Therefore sovereigns with a long history of
prudence and good financial management will be seen as a much lower nisk than
sovereigns with dubious records or unstable governments. If investors perception of a

sovereign's risk increases, the yield required by investors to hold the debt will increase

which raises the debt service burden on the issuer. This vicious spiral has the ability of
provoking a debt crisis. This may happen if the fundamentals out of which a country can
service its debt depend partly on its ability to get lenders to roll-over its old debt into new
issues, similar to Italy. Self-fulfilling debt crises are a phenomenon whose theoretical
rationale has been explored in the literature (Calvo, 1988; Cole and Kehoe, 1996, 2000).
Any mechanism that is geared towards maintaining ex-post efficiency of debt workouts 1s

then bound to reduce the risk of a confidence crisis. In particular, a mechanism which

guarantees an efficient debt write-off ex-post can eliminate the risk of a confidence crisis
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(Cohen, 2003). This is one of the key advantages of an orderly workout mechanism: by

guaranteeing that ex-post resolution of the crisis is efficient, it deters the emergence of

ex-ante confidence crises.

2.6 The Economics behind the Bond Market

Interest rates on bonds are determined in the financial markets by the demand for, and
supply of capital funds.'® Eventually, the propensity to save determines the supply of
loanable funds (demand for bonds), and the productivity of capital determines the
demand for funds (or the supply of bonds). In the specific instance of the government
bond market, however, the supply of bonds results from the government’s fiscal
position."! Sovereigns finance their spending and investment by taxing their citizens or
borrowing from investors by issuing debt. The amount of debt issued (i.e., the demand

for funds or supply of bonds) depends on the sovereigns financing needs; i.e., the

difference between their tax revenues and expenditures. The effect on interest rates of
changes in a sovereign’s fiscal position depends on the assumptions made regarding the
consumption level of citizens and the savings decisions of investors. In the economic
literature there are three main schools of thought concerning the economic effects of
government fiscal positions (Bernheim 1989): the Neoclassical, Keynesian, and

Ricardian paradigms. The central issues among these schools of thought are whether

investors are far-sighted and whether they consider government bonds as wealth.

In the Neoclassical paradigm consumers are assumed to be far-sighted and plan the rate
of consumption over their entire lifetime (i.e., individuals having finite life spans). In

this framework, an increase in the government’s budget deficit would shift tax liabilities

' The equilibrium interest rate is the price where savings and investment schedules in the

economy intersect. This equilibrium corresponds to an economy operating at full capaci.;y
with stable inflation. For small open economies this requires the exchange rate be In

equilibrium also. _
'! This does not preclude public spending on productive investment projects.
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onto future generations, raising the lifetime consumption of individuals of the current
generation (Diamond 1965). In a closed economy with full employment, the incentive to
aggregate demand generates higher interest rates and forces out private investment. In an

open economy, the expanded budget deficit will eventually impact the exchange rate and

therefore net exports. In a small open economy (where the world interest rate is

dominant), all the adjustment occurs through net exports.

According to the Keynesian framework a significant number of citizens are myopic or

liquidity-constrained and it assumes the economy begins in a position of

underemployment.. They will ignore future increases in tax which are necessary to
finance a rise in government expenditure. In this framework, an increase in the
sovereign's budget deficit leads to a proportionate increase in nominal income and

aggregate demand. Because of the increase in nominal GDP, aggregate national savings

may or may not decline so the impact on interest rates is unclear. In both paradigms, an
exogenous change in the fiscal position shifts the investment/savings (IS) curve, since
economic agents consider sovereign bonds to be wealth, thereby affecting the interest

rate. While self-equilibrating forces and the full-employment assumption return the
economy to its equilibrium state in the neoclassical model, a fiscal shock could have a

permanent impact in the Keynesian framework if the shock occurs in a position of

underemployment.

In the modern Ricardian paradigm, rational and far-sighted individuals appreciate that
government spending must be paid for either now or in the future (Barro 1974).
Government expenditure (or dissaving) will be compensated by increased household
saving in expectation of future tax liabilities.'* Ricardian equivalence, however requires

2. An increase in the deficit which reflects additional public spending on profitable
investment projects would not be expected to require further taxes later and thus should

not extract a private saving response.
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a number of rigorous assumptions, including infinite foresight and the absence of
liquidity constraints. Moreover, to achieve infinite foresight with finite lived individuals
1t must be assumed that successive generations are connected by a purely altruistic

bequest motive, with the implication that consumption will be determined as a function

of dynastic resources (i.e. total resources of an individual and all of their descendants),

unaffected by the timing of taxes (Bernheim 1987, 1989)."

2.7 EMU Bond Market

Sovereign bond markets play an important role in the financial system, governments and
central banks, can use the secondary bond market to gather information on how
participants are assessing inflation and output outlook from pricing in these markets.
Financial Institutions use these securities as a risk-free investment asset'’, as a
benchmark for pricing corporate fixed-income securities, as collateral and for hedging
interest rate risks. The Euro bond market fulfils all these requirements for the eurozone
area and allows us to compare yields between issuers. Yield spreads offer us a simple

measure of the bond market's assessment of the risk of default and the degree of financial
integration among EMU member States. Hence, research on the determinants of yield
spreads will allow us insight into a number of issues. The first issue being why has the
risk of default decreased since Monetary Union when countries have lost, with monetary
independence, the option of printing money to pay their debts? Secondly, has the
convergence of yield spreads resulted because market participants have come to believe

that the ECB and other euro-area members will bail-out a sovereign who may default?

3 This dynastic view of the family assumes that each family is an infinitely lived unit; this
differs considerably from the neoclassical model and the life-cycle model which assumes
finite lifetimes. Other intertemporal models combine the infinite horizon approach with a
constant probability of death, no bequests, and a positive birth rate (Yaari 1965, Blanchard
1985, Buiter 1988). These latter models imply that government deficits/surpluses are

largely, but not completely offset by private saving. _
" Harris (2003) estimates that government bonds account for 10% of U.S. capital wealth;

while common stocks represent 20%.
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Thirdly, do yield spreads capture the degree of financial integration and if so, how

quickly does risk flow from one sovereign to another?

2.7.1 The Convergence of Yields within the Euro Bond Market

This section provides a review of selected literature on yield convergence within the

Euro bond market. The forces that drive convergence can be found to stem from
domestic, regional and global economic trends and policies. On the global scale, the fact
that the main economic centres, US, Japan and Europe all had historical low levels of
nominal interest rates combined with the benefits of globalisation, especially low
imported inflation from Emerging countries have meant that yields have converged
globally. 'f'his combined with the removal of capital controls and advances in
information technology are widely cited in the literature as contributing factors to

interest rate convergence.”> Within the eurozone region, the primary factor driving yield
convergence was the introduction of the single currency and the transfer of power from
the national central banks to the ECB of setting interest rates. The ECB (2003b) itself,

pointed to significant convergence in the long-term bond yields of the sovereigns that
adopted the euro in January 1999. They conclude that the convergence was driven by

expectations of the euro adoption and by the subsequent elimination of the exchange rate

risk.

However according to the literature, the removal of exchange risk alone could not justify
the degree of convergence of bond yields. Instead the creation of the SGP and the

restrictions placed on governments to ensure prudent fiscal management also played a
significant role. C6té and Graham (2004) show that following the adoption of the

Maastricht Treaty the exchange risk premium declined gradually and was essentially

36



removed by the time the euro was introduced in January 1999. Their empirical evidence
displays that prior to the creation of the euro, EMU member states bond yields had
converged to that of Germany, its largest member. As demonstrated by Bernoth et al.
(2004), the debt/GDP and deficit indicators explain the difference in yields or yield
spreads in long-term interest rate risk between EU Member States. They state that the
divergence in budgetary positions and debt levels explain why yields have not converged
further. They also state that the yield spread can be directly linked to the default risk
premium, which in turn is reflected in the sovereigns credit rating. This research is
consistent with Gjersem (2003) who also highlighted the importance of eliminating
exchange rate risk. He credits yield convergence to the fiscal rules laid out in the SGP
and their continuous monitoring. This ultimately leads to the convergence of credit
ratings to the highest level. The improved fiscal discipline enforced by the SGP and
requirements for membership of the euro currency drove convergence of bond yields to

historical lows. He ascribes the remaining yield spreads to differences in credit ratings,

liquidity and issuance techniques in the primary market.

Pagano and von Thadden (2004) confirm Gjersems’ conclusion that sovereign bonds are

still not perfect substitutes although yields have converged significantly in the transition
to EMU. Their explanation is that the remaining yield differentials reveal small

disparities in fundamental risk. Bemoth, Von Hagen and Schuknecht (March 2004)
show that the yield differential corresponds to levels of government indebtedness both
before and after the start of EMU. Danthine ef al. (2001) suggest that the segmentation
of the bond market by the sovereign generates liquidity risk in the smaller markets which
in tumns accounts for yield differentials between similar sovereign issues. Hartmann et al.

(2003) concur that the euro bond market is still segmented, since the pricing of sovereign

1 Grimes (1994) finds that New Zealand’s bond yields are considerably driyen by foreign
yields, in addition to domestic short-term interest rates and the ratio of foreign debt to

GDP.
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bonds with the same credit rating have not fully converged. Bernoth, Von Hagen and
Schuknecht, in their revised paper (March 2006) conclude “In the euro-denominated debt

market, however, these liquidity risk premiums have vanished with the start of EMU.”

We will explore the yield differential further in the next section.

The topic of fiscal convergence was intensely researched before the creation of the SGP,
and a number of these studies investigated how long-term bond yields adjust to budgetary
conditions are mentioned here. Orr, Edey, and Kennedy (1995) for example, examine a
sample of seventeen OECD industrialized countries and found that the rate of return on
capital, and government deficits relative to GDP were important variables in determining
the trend in real long-term interest rates. Their panel error-correction model results
suggested that a 1% point deterioration in the fiscal position may raise long term interest
rates by around 15 basis points. Knot and de Haan’s (1995) results, based on five

European countries, suggest an even greater effect, in the order of 40 to 60 basis points
on the long-term yield. Established on a loanable-funds equilibrium approach, Correia-

Nunes and Stemitsiotis (1995) find sound empirical support for their hypothesis of a

positive relationship between nominal long-term interest rates and budget deficits for ten
OECD countries after accounting for public debt, short term interest rates, expected

inflation and real GDP growth. Their country-by-country findings show that a 1% point

deterioration in the fiscal position could raise long-term interest rates by between 25 to

30 basis points in Ireland, Belgium and Germany, and in the region of 55 basis points 1n

France and the Netherlands.
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2.7.2 Yield Spreads; the role of Credit and Liquidity

The elimination of exchange rate risk within the eurozone removed the most important
source of yield differences between sovereign bonds, Blanco (2002). The residual
disparity according to the bulk of the literature can be accounted for by Credit and
Liquidity risk. Bernoth, Hagen and Schuknecht (2003) state that "the main analytical
problem is whether these interest differentials can be explained by default risk and/or
liquidity risk premium.” The Credit Rating Agencies have assigned a range of ratings to

the Euro members from AAA/Aaa status in Germany, France, Finland, Austria, Ireland

and the Netherlands, AA+/Aal for Belgium and Spain, AA/Aa2 for Portugal and Italy

and A+/Al for Greek bonds which correspond directly to their probability of default.
While Euro sovereigns have never actually defaulted, the range of ratings show that some

issuers have a higher probability than others and this must be accounted for in the y1eld.

The importance of credit spreads in explaining the yield differential have been
demonstrated by Codogno, Favero and Missale (2003). They note that “the risk of
default is a small but important component of yield differentials.” and “liquidity factors
play a smaller role”. They downgrade the role of liquidity and lack of uniformity of
bond issuance in explaining yield differentials. They demonstrate that further fiscal
convergence and especially in debt-to-GDP ratios, is required before a reduction in yield
differentials would occur in the euro area.'® This contradicts Blanco (2001), who finds
significant liquidity premium in the relative pricing of German bonds. “The fact that

German government bond yields are still below those of bonds issued by governments

with much better debt positions has been interpreted as showing that bond yields do not

reflect fiscal performance appropriately” (Reuters, June 2002). I will show in my

research, how the nature of liquidity has changed since the creation of the bond market
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(Chapter 5.6) to the present day and therefore both authors are correct, but only for the

specific time period that they researched.

Favero, Pagano and von Thadden (2004) are amongst the few researchers who expand
the scope of the current research to look outside the traditional credit/liquidity
considerations in explaining yield differentials to investigate the importance of using the

Eurex futures to hedge interest rate risk: “...bonds traded in the cash market are not

considered as a perfect hedge for position in the bund future.” The fact that non-German

bonds are hedged using a German future means that market participants must take into

account credit and liquidity considerations as well as the usual Basis risk when managing
their positions. This inefficiency in the euro bond market, due to the imperfect hedge,
has important implications for policy makers who wish to make the market more open
and transparent. I will discuss this further in Chapter 6.4.1 where Citigroup tried exploit

this inefficiency and demonstrated among other issues the close integration of the bond

market.

At the core of my research is the hypothesis that the importance of liquidity risk has

diminished over time due to a number of issues that have put in place by the issuers and
markets, such as the creation of the EuroMTS exchange and the subsequent introduction
of the “Liquidity Pact” between issuers and bond dealers. It is noticeable in the
literature at the total lack of interest by researchers of the fundamental changes that have
taken place in the structural and practical operations of the bond market and how these
have affected the yield differential. There is almost no mention of the “Liquidity Pact”
and their agreements to quote 2-way prices for 5 hours every trading day, with Bid/Ask

spreads that are defined by the sovereigns themselves. Also the separation of liquidity

ettt oS4 e L s

' Their view contrasts with the widespread assumptions of both market participants and
policymakers that the usual liquidity indicators, bid-ask spreads, trading volu_mes. .and
outstanding amounts explain a sizeable part of yield differentials since the EMU inception.
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between the inter-dealer market and the dealer-to-client market is never mentioned in any
paper. According to research carried out by Gémez-Puig (2003) they conclude that
liquidity, measured by bid-ask spreads, plays an important role in explaining the yield
differential. From their research you get the understanding the bid-ask spreads are
developed by an organic process in the market between buyers and sellers, while the facts
are that these spreads are forced on the dealers every month by the issuers, so that the

dealers fulfil their “Liquidity Pact” obligations and get preferential access to the Issuers

Primary bond market.

I do not state in my research that liquidity risk is unimportant; however, like inflation,
once it is contained then one can focus on other risks. Liquidity risk therefore depends
on the frame of reference as to its impact, and is a multi-faceted concept as I discuss

further in Chapter 6. A clear understanding of Liquidity risk is important in terms of my

research as I focus on the Credit aspect of the yield differential and look to explain any
deviation from the point of view of Free Riding, whereas every other academic paper
states that this deviation is because of liquidity risk. From the literature we see that there
are three mains schools of thinking to explain why liquidity should be priced by financial

markets; Illiquidity (i) creates trading costs, (ii) can itself create additional risk, and (iii)
it can interact with fundamental risk. The “trading cost view” maintains that illiquid

securities must offer investors a higher return to offset their larger transaction costs.

This observation that was first proposed and tested by Amihud and Mendelson (1986),

has been the foundation of a extensive empirical literature. Subsequent research on stock
markets confirmed this view of an important relationship between liquidity and returns:
among these, Brennan and Subrahmanyam (1996), Datar, and Eleswarapu (1997), Naik
and Radcliffe (1998), Chordia, Roll and Subrahmanyam (2000). Amihud and Mendelson

(1991) expanded their research to look at the liquidity effects on fixed-income security

markets (US Treasury market), and found similar results with the less liquid treasury
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notes with a maturity of six months or less exceeding the yield to maturity on the more

liquid treasury bills. Later research by Warga (1992), Daves and Ehrhardt (1993),
Kamara (1994) and Krishnamurthy (2000) all agreed with their results, however
Strebulaev (2001) found that the difference in yields between notes and bills is less than
previously assumed, particularly when bills are on-the-run. An interesting piece of
research carried out recently by Goldreich, Hanke and Nath (2002) found that the

liquidity premium depended on the expected future liquidity of the security rather than its

current liquidity. This could easily be translated to the Euro bond market, as dealers

expect issues to be liquid in the future due to the “Liquidity Pact”, thus the premium on

liquidity will diminish.

The second component of the “liquidity risk view” focuses on the variability of the
liquidity risk over time and its unpredictable nature. Liquidity risk can be an integral

part of the fundamental risk of the overall security. This means during periods of
financial stress, where previous liquid securities are having to be re-priced because of
changing investor sentiment, securities can become illiquid which in turn raises the costs
of trading and increases the fundamental risks further. Acharya and Pedersen (2004)
demonstrate using a CAPM framework that liquidity risk should be priced in correlation
with asset fundamentals. Ellul and Pagano (2004) illustrate that the initial under valuing
of IPO shares compensate investors for the liquidity risk they are exposed to in after-
market trading. Gallmeyer, Hollifield and Seppi (2004) create a model of liquidity risk
where traders possess asymmetric information about future liquidity, so the less
knowledgeable traders try to leam from the current amount of trading volume how much
available liquidity there could be in the future. They conclude that the current liquidity
risk is a predictor of future liquidity risk, and is therefore already priced. In the context
of the euro bond market, this 2™ component can be seen to be addressed by the Delors

committee which noted that the stresses that could be brought to bear on the financial
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markets may be “.....too sudden and disruptive” if left to themselves, and was further

justification for the creation of the Liquidity Pact by the sovereigns.

The third aspect of the “liquidity risk view” shows that liquidity risk may affect changes
in the fundamental risk of the security itself. Changes to fundamental risk are shown to

have less of an influence on prices of bonds which are currently illiquid, but has greater

influence on prices for bonds which are expected to become illiquid in the future.

Vayanos (2004) created a model where fund managers who face investors withdrawing
their funds when their performance falls below a threshold value are more likely to
liquidate their positions at times of high volatility. This raises the liquidity premium of

investors at times of high market volatility and generates a flight to liquidity. In the

Euro bill market Biais, Renucci and Saint-Paul (2004) found that when volatility is high,

yields are lower for bills with a larger outstanding supply which are likely to be the most

liquid. Gravelle (1999) finds that the correlation between bid-ask spreads (one measure
of liquidity, for a fuller discussion see chapter 7.3) and the total supply of debt i1s
negative. He concludes that total volume of supply will have a positive effect on its
liquidity risk. From this, he suggests that liquidity depends on market size and that all

debt issued by a sovereign is homogeneous. Therefore, the liquidity premium is assumed

to be proportional to the ratio of the debt issued by a government. This view 1s

widespread throughout the academic literature on the Euro bond market, and is often
backed up by statistics on trading activity, where Italian and German securities are
among the largest in the world. Cheung, de Jong and Rindi (2004) provide some
information about the trading activity on the MTS trading system which is the largest
interdealer trading platform for European government bonds. They find that some 85%

of all trading activity in the running 10-year bonds stems from trading 1n Italian BTP

securities. Throughout Chapter 4, I contrast my hypothesis and results to those of

43



S 0 TR ekt T ETEY T TS iy 1 N T

Gravelle and show that his simple measure of debt/GDP is no longer sophisticated

enough to model either liquidity risk or explain the yield differentials.

2.7.3 Integration Models of European Bond Markets

The theory of financial market integration is central to international finance and 1t 1s

clear that financial market integration changes with economic conditions. The

explanation that is generally supplied in economic textbooks is that the degree of risk
aversion of investors changes with time and events and they require in tumn a varying
return for holding risky financial assets. Therefore, most research has allowed
integration to vary over time and with events, see for example, Bekaert and Harvey,
(1995), Aggarwal et al., (2003) and Barr and Priestley (2003). Ilmanen (1995) presented
one of the first estimations on time-varying returns with an asset pricing model.

Christiansen (2003) used the AR-GARCH model of Bekaert, Harvey and Ng (2003) to
investigate volatility spill-over in European bond markets. She supplies empirical
evidence that shows regional effects have become dominant over both own country and
global effects in EU markets since the introduction of the single currency. Driessen,
Melenberg and Nijman (2003) also find that economic convergence necessary for EU

membership has predictably led to high degree of bond market convergence. However,
according to Kim, Lucey and Wu (2004) “to date there is little evidence of the extent,

still less the dynamics, of European bond market integration”. In chapter 6 and 7, I have
researched the dynamics of the Euro bond market in great detail and my findings are in
agreement with those authors mentioned previously. However, I go much further in my
research than simply trying to quantify the degree of integration, but instead try to

identify the regional effect as mentioned by Christiansen and its interaction with

individual sovereigns in the hope of explaining the dynamics of integration as indicated

by Kim, Lucey and Wu.
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Renewed academic interest in integration resulted from advances in econometrics and
specifically the development of cointegration analysis in the late 1980s by Nobel prize
winning economists Robert Engle and Clive Granger. Their method combined short-run
dynamics with long-run equilibrium by having an error-correction mechanism return
short-run deviations in the series back towards its long-run equilibrium. Many studies in

the early 1990s examined the impact of specific events on the interconnections of equity
markets using cointegration analysis. While the results are often inconsistent,
cointegration itself has implications for asset diversification and the efficient market
hypothesis. The concept of asset diversification is credited to Markowitz (1952), and 1n
an international context to Grubel (1968) and encourages investors to diversify their

portfolios, thereby reduce their overall risk while keeping their return constant, so long as

the markets are not perfectly correlated (mean-variance efficient portfolio). Cointegration
implies that there is a common force which brings these markets together in the long-run,

and so the possibilities of any gains from diversification may be greatly diminished in the

long-run.

If identical assets offer the same returns on different markets, then those markets are said

to be completely integrated; the converse is true for segmented markets. It is generally

accepted that capital mobility restrictions and foreign entry barriers to markets, in the

shape of limits to ownership and taxes on dividends and capital gains, serve to segment
markets. Blackman et al. (1994) have found that the stock indices of 18 countries show
no evidence of integration for the period 1970-1979, but that there is evidence of
integration for the period 1984-1989. The 1984-1989 period of integration coincided
with developments in financial deregulation and advances in communications. This has
led Blackman et al. (1994) to conclude that, as a result of the abolition of exchange
controls, the easing of capital gains tax on foreign investors and developments in global

communications, markets have become increasingly integrated. Rogers (1994) has
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studied the relationship between entry barriers and price movements in emerging stock
markets and has concluded that countries with a greater number of restrictive entry
barriers are less responsive to global shocks when compared to countries with fewer
restrictions. Othchere and Lamba (2001), using cointegration methodology, find that the
South African stock market has become increasingly more integrated with its major

trading partners after the fall of Apartheid and the relaxation of entry barriers.

With respect to the efficient market hypothesis, there is the possibility that there is no

relationship between market efficiency and cointegration. Initially it was suspected that

cointegration between two prices could imply an inefficient market, because an error-
correction model would be able to predict at least one of the prices, Granger (1986).
However, inefficient markets and predictability are two different topics. Inefficient

markets are primarily associated with taking long/short positions in under/overvalued

stocks which generate abnormal profits. On the other hand, predictability (particularly
with regard to the short term) would imply making an informed decision on the
movement of country A’s market given innovations in country B’s market, both of which

are interconnected. Therefore, caution should be exercised when drawing conclusions

about whether cointegration implies anything about market efficiency. This view is

supported by Dwyer and Wallace (1992), Engle (1996), Masih and Masih (2000), and

Darrat and Zhong (2002). A more appropriate method for determining whether markets
are efficient is the use of IRFs estimated via a VAR, that measures the lagged response of
a market. If two markets are shown to be interdependent, then in an efficient markets
hypothesis, there should be no lagged market adjustments long or large enough to

exploit. This method is used by Eun and Shim (1989), Rogers (1994) and Chowdhury

(1994).
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Studies on cointegration among government bond markets in the literature are very rare
compared to those on stock markets. Smith (2002) is one of the few studies to have
tested for cointegration in international government bond markets. He uses the Johansen

and Juselius (1990) techniques on bond index returns and finds a cointegrating vector.

Dunne, Moore and Portes (2006) use cointegration to search for the benchmark bond

within the euro bond market; While they do not try to explain the reasons for yield
differentials, they are the first researchers to use cointegration to explain the dynamics of

Euro sovereign yields, thus implicit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>