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Resumo

O objetivo deste trabalho € investigar os impactos do programa de compra de
ativos (APP) sobre o custo de financiamento dos paises e empresas da zona euro.
Para a andlise empirica, foram consideradas 23.283 observacdes que sao
divididas em duas categorias: 9.053 obrigagoes soberanas (SB) e 14.830
obrigacoes emitidas por empresas nao financeiras (CB), entre 1 de janeiro de 2000
e 31 de dezembro de 2016, em paises da zona euro. O método usado para dar
resposta as questdes de investigacao foi a utilizagado de uma regressao OLS
(método dos minimos quadrados).

Os resultados mostraram que os seguintes programas de compra de ativos:
CBPP1 e CBPP3, atingiram os objetivos do BCE e contribuiram positivamente
para a redugao dos custos de financiamento de médio prazo dos Estados e
empresas da zona euro. Por outro lado, o CBPP2 e o CSPP tiveram um efeito
negativo na politica do BCE, tendo levado a um aumento dos yields.

Além disso, foi demonstrado que nos PIIGS, somente o CBPP3 teve o efeito
desejado de reducao do YTM no mercado de CB. Por outro lado, o CBPP2
provocou um aumento na YIM das emissdes de CB nos PIIGS. Em relacao ao
impacto dos SB no YIM dos PIIGS, verificou-se que tanto o CBPP1, como o
CBPP3 tiveram um efeito positivo de reduc¢ao do YTM, enquanto os programas
CBPP2 e CSPP tiveram efeito adverso face ao que seria esperado pelo BCE, uma
vez que estes levaram a um aumento dos YTM nos PIIGS.

Finalmente, os resultados também revelaram que as varidveis que tiveram o
efeito mais significativo sobre rendimentos yields de SB e CB para os paises e
empresas localizadas nos PIIGS foram: a crise de divida soberana, a taxa isenta

de risco e a variavel “tranche to transaction”.

Palavras-chave: programas de compra de ativos, obrigac¢des, quantitative easing,

obrigac¢oes soberanas.






Abstract

The purpose of this work is to investigate the impacts of the ECB asset
purchase programme (APP) on the cost of funding by countries and companies
from the eurozone. For the empirical analysis, it was considered 23,283
observations that are divided into two categories: 9,053 sovereign bonds and
14,830 corporate bonds, issued by eurozone states and corporates between
January 1, 2000 and December 31, 2016. The method used to answer the research
questions was an OLS regression (least squares method).

The results showed that the following asset purchase programs: CBPP1 and
CBPP3 met the ECB goals and contributed positively to the reduction of the
medium-term financing costs of euro area states and companies. On the other
hand, CBPP2 and CSPP had an adverse effect on ECB policy, leading to an
increase in yields.

Furthermore, it was demonstrated that in PIIGS, only CBPP3 had the desired
effect of YTM reduction in the CB issues. On the other hand, as in the emissions
of German companies, CBPP2 caused an increase in the YTM of CB emissions in
PIIGS. Regarding the impact of SB on PIIGS YTMs, it was found that both CBPP1
and CBPP3 had a reducing effect, whereas the CBPP2 and CSPP programs had
an adverse effect on what was expected from the ECB, since they led to an
increase of the YIM in PIIGS.

Finally, the results also displayed that the variables that have had the most
significant effect on the SB and CB yield to maturity of PIIGS were the sovereign

debt crisis, the risk-free rate and the “tranche to transaction” variable.

Keywords: asset purchase programs, corporate bonds, quantitative easing,

sovereign bonds.
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Introduction

Europe has been living in the last ten years various unconventional changes
regarding the policies followed by the European Central Bank (ECB). The ECB
has been shown to have innovative solutions to shape the bonds yield curves. As
a means of doing so, it has used a set of asset purchase programs that directly
affect the financing cost of states and corporates in the euro area.

The primary objective of this work is to assess the impact of the ECB’s Asset
Purchase Programs (APP) on the cost of financing for eurozone countries and
corporates and to analyze whether these programs have reduced the bond yields.

This thesis addresses the APP effects in five parts over the literature review.
First, it defines the fundamental concepts related to the Quantitative Easing (QE)
policies. Then it investigates the needs of using unconventional policies to outline
the yield curve. The third part evolves understanding what bond markets will be
the aim of purchase by the ECB APP and its effects. On section four the risks and
criticisms of the APP are discussed. Finally, it is studied the cost of financing for
sovereigns and corporates when the APP was launched and which bond’s
characteristics to determining its spreads.

Since this field of study is pioneering in Europe, there is no significant research
on this topic. Nevertheless, similar Quantitative Easing (QE) programs were
implemented in the US, UK and Japan, which it will be characterized more
detailed in the literature review section. Usually, QE is considered an
unconventional monetary policy and, as stated by Angelos (2015), “were
implemented by the Bank of Japan in 2001, by the Federal Reserve and the Bank
of England since 2008”. After a QE program, it can be expected that they
stimulate economic activity and raise inflation through various channels

[Gambetti and Musso (2017)].



To understand the impacts of the affected markets, the contribution of Murphy
(2013) will be useful for exploring the concept of covered bonds, which was an
important instrument used in most of the programs launched by the ECB.
Besides that, it will be analysed the investor concerns about sovereign risk,
because in the view of Settlements (2011), higher sovereign risk since late 2009
has pushed up the cost and adversely affected the composition of some euro area
bank’s funding, with the extent of the impact mainly in line with the weakening
in the creditworthiness of the home sovereign.

Moreover, one of the main authors of this research is Szczerbowicz (2015), that
shown in her discussion paper that exceptional liquidity measures (3-year loans
to banks and setting the ECB deposit rate to zero) meaningfully reduced
persistent money market tensions. Furthermore, shown that asset purchases
were the most efficient in sinking the refinancing costs of banks and governments
in the presence of high sovereign risk. Finally, another important author is
Gazenov (2016), that found that securitized banks tend to be more lucrative
institutions, with higher credit risk exposure and despite a more diversified
funding structure, they face higher funding costs.

Our results show that the common pricing determinants of the cost of funding
differ significantly between covered bonds and corporate bonds. We
demonstrate that the sovereign debt crisis had a stronger influence on the cost of
financing, namely on SB and CB YTM than the 2007-08 financial crisis.
Additionally, we conclude that the asset purchase programmes: CBPP 1 and
CBPP 3, contributed to reducing the financing of corporates in the euro zone.

Inversely, the CBPP2 and the CSPP, led to an unexpected increase in the YTM,
thus not producing the desirable effects of the monetary policy implemented by
ECB.

Furthermore, it was demonstrated that in PIIGS, only CBPP3 had the desired
effect of YTM reduction in the CB issues. On the other hand, as in the emissions

of German companies, CBPP2 caused an increase in the YTM of CB emissions in
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PIIGS. Regarding the impact of SB on PIIGS YTMs, it was found that both CBPP1
and CBPP3 had a reducing effect, whereas the CBPP2 and CSPP programs had
an adverse effect on what was expected from the ECB, since they led to an
increase of the YTM in PIIGS.

Finally, it was concluded that the variables that most affect the CB and SB
yields of the PIGS are the risk-free rate and the "tranche to transaction".

The remainder of this paper is organized as follows. Chapter 2 reviews the
literature and the research questions are addressed. Methodology and data are
presented in chapter 3. Chapter 4 outlines the empirical approach, starting by
examining the determinants of YTM for AS and CB issues. Subsequently, the
common pricing factors will be presented, following the results of the regression
models. Chapter 5 provides robustness tests, to avoid some problems embedded

in the regression. Section 6 concludes this study.



Chapter 1: Literature review

1.1 Overview

This chapter aims to explore some of the existing literature on this subject.
Firstly, it is defined the most relevant concepts regarding unconventional
monetary policies, in particular, the Asset Purchase Programmes, a form of
Quantitative Easing. Secondly, it is explored how these programs are studied and
analyzed by the leading authors.

From 2004 to 2007, the unsecured bonds dominated the market of debt
issuance with the expanding of the banking sector. Despite during the 2007-2008
financial crisis, the demand for this bonds reduced sharply, after 2011 the
unsecured bonds market “reborn”, when the two ECB’s Longer-Term
Refinancing Operations (LTROs)! were launched, increasing the confidence in
the market (Rixtel et al. 2015).

The introduction of the APP in the short-term was preceded by unfavorable
economic conditions such as lower inflation rate and emerged in a period where
the households were seeking for savings instead of investment assets (e.g. bonds)
[Roediger-schluga et al. (2016)]. This effect triggered a downward on long-term
bonds yields. With this deterioration of the economic outlook, the inflation rate
was below the ECB objective. Nevertheless, we will see ahead that a successful
quantitative easing program should improve macroeconomic conditions,
promotes the stability and reduces the corporate defaults [Roediger-schluga et

al. (2016)].

1 Longer-Term Refinancing Operations (LTROs) is a non-standard monetary policy measure, used by ECB
to provide financing to credit institutions, for periods of up to four years. They usually offer long-term
financing to banks in order to facilitate the means of private enterprises and thereby stimulate the
economy (European Central Bank, 2016).



The final objective of the ECB’s asset purchases programmes was to improve
the monetary policy transmission and to restore the standardized credit
conditions across the eurozone members [Szczerbowicz (2015)]. The ECB also
wanted to decrease the spreads in loans, to ease the funding for banks and
companies, to encourage banks on expanding their lending activities and to
improve market liquidity [Bertalot et al. (2011)]. When a central bank publicizes
the launch of unconventional programs, signals the market the willingness to re-
establish the confidence in the economy, and therefore trading opportunities are

enhanced since the investors have less afraid of invest [Beirne et al. (2011)].

1.2 Conventional Policies

The eurozone sovereign debt crisis contributed to the sudden increase in risk
premia not only for sovereign debt markets but also for money markets and
covered bond markets [Szczerbowicz (2015)].

Szczerbowicz (2015) stated that the ECB traditional tool, for example, the
interest rates decrease, did not guarantee divergences in the market borrowing
costs between member countries. In contrast, the ECB’s unconventional
monetary policies contributed meaningfully to soothing financial pressures in
the eurozone.

Conventionally, the future interest rates should be determined by the demand
and the future inflation through the ECB monetary policy (e.g., Taylor’s rule?)
[Roediger-schluga et al. (2016)]. Nevertheless, we assist that the APP affected
directly the future interest rate, increasing them to a level near 2% and therefore

produced the desired ECB objectives [Abidi et al. (2017)].

2John Taylor created Taylor's Rule in 1992, with the objective of making recommendations to the Federal
Reserve about how the interest rates should be in relation to inflation. Lately, this rule has been used to
simulate the economic performance of the G-7 countries under different monetary policy rules.
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The ECB used some traditional policies when implemented several cuts in
critical interest rates in the summer of 2007 after the economy faced high financial
instability bringing the interest rates down and some experienced negative

territory [Gambetti and Musso (2017)].

1.3 Unconventional Policies

After the 2008 crisis, the central banks deeply felt the need to control the
economy, efficiently managing its assets and increasing caution in the lending of
loans to companies and individuals. In this sense, were created unconventional
policies especially to shape the yield curve according to the central bank's needs.
On the QE policy carried out by the FED (Federal Reserve System) the target was
flattening the yield curve so people could get more easily a long-term loan to buy
durable consumer goods, for example, a house or a car.

Szczerbowicz (2015), sustains that the ECB unconventional measures diminish
the economy hostile effects such as bank's uncertainty concerning funding
liquidity of other market participants and consequently diminish counterparty
risk premiums.

In periods of financial difficulties, a central bank may modify the composition
of its balance sheet (BS) through the purchasing of securities that are
undervalued by financial markets. This policy is sometimes called “credit
easing®” [Szczerbowicz (2015)].

Bernanke (2010) points out that when securities are not perfect substitutes,
reducing the amount of assets for private investors increases their prices and
consequently diminishes the yields by suppressing the risk premia. On the other

hand, Roediger-schluga et al. (2016) state that overall the unconventional policies

3 ”Credit Esaing” is a mechanism of changing the asset portfolio composition by the purchase of assets
that sufer from temporary liquidity problems (Szczerbowicz, 2015).
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helped to stabilize some sectors of the market, however, they also instigated some
risks such as financial stability and risks of losses on the balance sheet as will be

discussed later in section 1.4.

1.3.1 Quantitative easing

Central banks may conduct an unconventional monetary policy primarily in
response to economic crises to improve the financial wealth of the economy
through targeted channels. In this case, central banks can increase the monetary
base by buying assets or using lending programs [Fawley and Neely (2013)].

In the QE scope, a central bank creates money and therefore uses to purchase
financial assets from private stakeholders such as banks, pension funds and
insurance companies [Angelos (2015)]. This program was used by the FED in US
(United States) in November 2008 following the 2007-08 global financial crisis to
reduce interest rates and consequently to lead business and people to borrow
more money. Once they have more money, they spend more, and this process
creates new jobs to boost the economy. According to BBC, (2016)* its effect is
keenly questioned and tough to measure, however, over the last years, the US
economy has stabilized, and unemployment has fallen gradually due to the QE
program. There have, however, been other cases of launching quantitative easing
programs in the world, such as the Bank of Japan (BOJ) in December 2008 where
it would lend unlimited amounts to banks at near zero-rates through special-
funds-supplying operations (SFSOs). The Bank of England (BOE) also launch a
QE program in January 2009 through the Asset Purchase Facility (APF), to buy
private sector assets [Fawley and Neely (2013)]. While the FED and the BOE

selected vast amounts of assets to buy, the ECB and the BOJ opted to provide

4BBC “What is quantitative easing,” press release, August 4, 2009, available at
http://www .bbc.com/news/business-15198789



loans to ease their monetary [Fawley and Neely (2013)]. These QE policies are of
much importance as they allow central banks to respond efficiently to certain

market conditions, facilitating credit conditions and creating liquidity.

1.3.2 Asset Purchase Programs

According to the European Central Bank (2016)°, the expanded asset purchase
programs “includes all purchase programmes under which private sector
securities and public sector securities are purchased to address the risks of a too
prolonged period of low inflation” (below but close to 2% over the medium-
term)®. The expanded APP’s is constituted by covered bond purchase
programmes (CBPP1, CBPP2 and CBPP3), asset-backed securities purchase
programme (ABSPP), public sector purchase programme (PSPP) and corporate
sector purchase programme (CSPP). The programs CBPP1 and CBPP2 were
launched in May 2009 and October 2011, respectively. In parallel was launched
the securities markets programme (SMP), starting in 2010 with the target of
supporting the banking sector. This program would be replaced by outright
monetary transactions (OMTs) that allowed the ECB to buy euro area debt in the
secondary market if the sovereign meet certain conditions, something that
without the SMP would not be possible [Fawley and Neely, (2013)]. In June 2014,
the ECB launched a series of long-term refinancing operations (LTROSs) to
generate cheap funding to banks such they could support firms borrowing needs.
[Altavilla et al. (2015)]. On the other hand, CBPP3, ABSPP, PSPP and CSPP
programs belong to the ECB expanded asset purchase program, which was

launched on January 22, 2015. Under these programs, a combined amount of

5 European Central Bank, “Asset Purchase Programs,” web site, available at
https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html
6 European Central Bank, “Asset Purchase Programs,” web site, available at
https://www.ecb.europa.eu/mopo/implement/omt/html/index.en.html
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monthly purchases of € 60 billion intended to be carried out until the end of
March 2017. In this sense, we still don’t know accurately if these last programs
titted the ECB goals. Nevertheless, Gambetti and Musso (2017) studied two
macroeconomic effects of this programme and found that the expanded APP had
a substantial impact on GDP (Gross domestic product) and HIPC (Harmonized
Index of Consumer Prices), helping the recovery of the economic activity during
2015 and 2016.

Given the target of the APP to address the medium-term risks of price stability,
the ECB equalized three main channels of transmission. First, the asset purchases
will lead sellers rebalancing their portfolios, and consequently, yields are
expected to fall. Once the yields decrease, will cause an increase in the supply of
bank lending. The second channel of transmission was denominated by the
signaling channel, where the ECB will promote a stable policy for long-run to
achieve the desirable price stability. Lastly, the broad credit channel which is
related to the effects of asset purchases on the supply of bank lending and lending
rates. All these channels are intended to support consumption, investment and
setting the inflation on a target level [Gambetti and Musso (2017)].

According to Zaghini (2014), the bank’s funding conditions were affected
negatively by the financial crisis in the US associated with subprime mortgage
market in the summer of 2007, particularly in some peripheral nations of the euro
area due to the general review of risk profiles at both the corporate and sovereign
levels. In the same direction, Szczerbowicz (2015) portrayed that the debt crisis
triggered a fragmentation of the financial market that resulted in several
differences in credit conditions across the eurozone states. In this sense, the
Eurosystem’s APP has tried to improve the financing conditions of eurozone
banks, companies, and countries. The needs of the eurozone were concentrated
in push up the inflation rate and stabilize the economy. Globally, and according
to Roediger-schluga, et al. (2016), since the announcement of the APP, good news

arrived at the eurozone, which was the reduction of the sovereign yields on long-

9



term bonds across the euro area members. The purpose of the ECB in buying
corporate bonds was to reduce long-term bonds yields since they are more
sensitive to fluctuations in interest rates and thus riskier. However, the APP
carries some adverse effects such as risks mostly related to losses in ECB balance
sheet if the assets bought suffer negative fluctuations in their market value.
According to Jobst (2015), the APP strengthened and expanded the size of the
ECB balance sheet, helping to support low inflations outcomes risks which are

under the ECB price stability objectives.

1.3.2.1 Sovereign bond market

The 2007-2008 financial crisis and the subsequent sovereign debt crisis in
Europe increased the default risk in the sovereign bond markets. The market
agents started to price the securities in accordance with the high probabilities of
sovereign default having in mind the possibility of an EU member abandon the
euro area. In consequence, countries suffered from the high refinancing costs and
some of them are fearing drastic sanctions, so they are beginning to equate exit
from the eurozone [Szczerbowicz (2015)]. These high refinancing costs related to
the systemic risk in the euro area could lead to a potential rescue from the
government and consequently a deterioration of the public finances. Afterward,
the government debt levels may increase, what could result in the downgrade
from the leading rating agencies and therefore might increase the bond premium
compared to the ten-year German bund [Gerlach et al. (2010)]. It is important to
notice that the equity debt ratio is a good proxy for banking risk since banks with
a higher equity debt ratio are more prepared to support losses from risky assets,
but on the other hand, the investment strategies need to be more careful because
there is more interest involved such as shareholders interest.

Going through the fiscal framework, the work of Gerlach et al. (2010) shows

that fiscal conditions impact on bond yields. However, since the introduction of
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the euro currency, this effect is weaker. Moreover, these authors state that the
sovereign risk is affected in two ways. Firstly, the government may use public
money to act as a lender or recapitalise banks that are targets of bailout programs.
Secondly, the reliability of the financial intermediaries’ financial statements
should be as transparent as possible to promote the financial stability of the
whole economy.

The table 1 reports the effects of the APP on the bond yields of some selected
economies, considering maturities of 5, 10 and 20 years. Globally, the results
show that the APP significantly reduced the sovereign bond yields in line with
the rising of maturities. Considering the 5-years maturity, it can be stated that the
yields for Germany and France remain almost unchanged. When considering
maturities of 10 or 20 years, the declines are more accentuated, being more
expressive on the 2-day change window. Furthermore, it is observed that the
reduction had a stronger effect on the Mediterranean countries such as Spain and

Italy.

Table 1 - Changes in sovereign bond yields on some major euro area economies around the
APP event dates (basis points)

1-day change 2-day change

Euro Area -30* -33*

Germany 2 2

5-year maturity France -21 -21*
Italy 6O*** 27%**

Spain -7 ** SIViR

Euro Area -29% -47%

Germany -17 -18*

10-year maturity France -30* -27%*
Italy S75HR* -6O***

Spain -80*** -5 H**

Euro Area -22 -54%**

Germany -13 -30*

20-year maturity France -28* -38%**
Italy S72¥** S71HRH

Spain -78%** -79F**

Source: ECB and Thomson Reuters
Notes: Based on 17 event dates between 04/09/2014 and 05/03/2015

The Public sector purchase programme (PSPP) was created in January 2015 to

impact significantly and especially the sovereign bonds yields (Roediger-schluga
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et al. 2016). The PSPP amounted to € 893 billion out of the € 1.14 trillion of the
APP that comprised maturities between the 2 and 30 years [Altavilla et al. (2015)].
Thanks to this program, the corporate and government debt yields and the

forward interest rates decreased while the equity prices increased [Roediger-

schluga et al. (2016)].

1.3.2.2 Covered bond market

In order to face the turbulence in the subprime mortgage influenced by
reduced incentives for lenders using the securitization process, some
policymakers have recommended covered bonds as an alternative for US
mortgage markets [Murphy (2013)]. The use of covered bonds is more popular in
Europe’s capital markets and, Germany is the biggest market (Bujalance and
Ferreira 2010). Nevertheless, it was the US that took the initiative of their use as
unconventional monetary policy. European Union (EU) saw this as an
opportunity to include in their assets programs purchases since this type of
policy was a success in QE policies conducted in the US.

According to Szczerbowicz (2015) “Covered bonds are securities issued by
credit institutions to assure their medium and long-term refinancing. They are a
pool of loans, typically mortgage loans and public-sector loans that remain on
the lender's balance sheet and they are seen as safer than other bank bonds”. CB
offer high safety and at the same time provide a higher yield than when

compared with government bonds [Liberadzki (2015)].
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Figure 1 — Covered Bond System
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As we can see in Figure 1, the CB holders are protected by the covered pool of
collateral, which are usually bonds of high quality that are paid by the borrowers.
Typically, the pool of loans is regularly rated by rating agencies and controlled
(the quality) by trustees [Kenyon (2009)]. The pool of loans is consequently
backed through the bank balance sheet. Additionally, a legal limit is established
so that the aggregate nominal value of the CB issue against the pool does not
exceed 90% [Bujalance and Ferreira, (2010)]. Kreitzer (2012) shows that Denmark
overpowers the covered bond market in Europe and records no default
experience even in the times of housing boom. In contrast, the US has the biggest
rate of default, followed by Spain and the UK [Kreitzer (2012)].

In an attempt to fund European capital markets, in July 2009, the ECB began a
one-year purchase program through CBPP1 of approximately € 60 billion over
the 12-month period in covered bonds both primary and secondary markets? that
caused interest-rate spreads® to narrow [Schwarcz (2011)]. These bonds were

expected to be fully implemented by the end of June 2010 and should be eligible

7 European Central Bank, “Purchase Programme for Covered Bonds,” press release, June 4, 2009, available
at: https://www .ecb.europa.eu/press/pr/date/2009/html/pr090604_1.en.html

8 An interest rate spread on securities is the difference between the interest rate on some securities and the
interest rate on risk-free securities (such as the 10-year German bonds) with similar maturities. The lower
the spread, the less riskier is the market. Thus, the narrowing of spreads signals a reduction of risk.
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for a guarantee to Eurosystem credit operations [(Beirne et al. 2011)]. The
investment strategy of the ECB was holding the CB until maturity, so the main
risk is primarily default risk. However, there is also market risk if some assets
need to be liquidated before maturity [Beirne et al. (2011)].

On December 2014 € 20.9 billion of covered bonds were purchased under the
CBPP3. This program raised the average maturities of new issuances and spread
it to historic lows [Jobst (2015)].

From the figure 2 is possible to see that the amount of total CB purchases in
June 2010 ascends to € 60 billion. Overall, between July 2009 and June 2010, there
was an increasing rise of the CB emissions eligible for APP.

Figure 2 — Accumulated covered bond purchases by Eurosystem under the CBPP
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Source: Eurosystem.

After the announcement of the CBPP, countries like Greece and Italy saw a
significant increase in the number of issuers entered in the covered bond market,
and therefore it was recuperated some activity in the eurozone bond market
[Beirne et al. (2011)].

Regarding the impact of the first and second covered bond purchase
programmes (CBPP1 and CBPP2), the CBPP’s had a diminishing effect on
eurozone covered bond yields and subsequently had reduced the spreads (Beirne

et al. 2011). Pinto and Correia (2017), found diverse effects: while the first
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programme led to lower public sector debt — public covered bonds (PCB) and
mortgage covered bonds (MCB) credit spreads, the second programme did not
have the ECB desired objectives—it was found a significant positive relationship
between the second CBPP and credit spreads for both MCB and PCB. Beirne et
al. (2011) found evidence that the covered bond market liquidity has refined and
moved closer to pre-crisis levels. This author also argues that the CBPP was
efficient in lowering the global funding costs of banks. On the other hand, CBPP
did not affect the outstanding amounts of bonds issued by banks but had
triggered a substitution effect: uncovered bank bonds were replaced by covered
bank bonds [Beirne et al. (2011)].

Figure 3 generates insights about the amount of outstanding covered bonds,
which as can be seen, have always been above the uncovered bonds but in
periods of turmoil, for example in the 2007-2008 crisis, the gap increased due to

a lack of confidence in the markets.
Figure 3- Total amount outstanding of covered and uncovered bank bonds
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From the figure 4, it is clearly seen that after the announcement of the CBPP in
May 2009, there was a decrease of the yields spreads in the eurozone returning

to levels observed in 2007 and early 2008. The yields of German covered bonds
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were around zero in 2010, after the crisis. The most prominent impact was
observed in Irish covered bonds” market, with the highest downward in the
figure. These results were consistent with the ECB objectives of increasing the

liquidity in the covered bonds” market.

Figure 4 - Covered bond swap spreads
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Period under review: 2 January 2006-12 July 2010.

Kreitzer (2012), found a positive correlation between covered bonds issuance
and default rates during the house boosting between 2000 and 2007. In the real
estate world, the way the housing system is financed is crucial. While the US
mortgages are funded through MBS, European mortgages are financed through
covered bonds. This is also why covered bonds play a major role in the asset
purchase programme in Europe. It is important to notice that CB and MBS are
similar. Nevertheless, one of the remarkable difference is in the risk transfer.
While in the MBS, the bank no longer bears the risk because the risk is transferred
to an special purpose vehicle (SPV), in CB the bank bears the credit risk of the
mortgages [Carbo-Valverde et al. (2013)]. Thus, when banks want to reduce the
risk, they opt for MBS. In turn, when banks face liquidity constraints, they prefer
CB. Kreitzer (2012), also found that during the 2008 crisis, the countries with

larger covered bond markets experienced lowest mortgage default rates.
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In addition, while in a purchase of CB, investors are exposed to the credit risk
in relation to the issuer, in securitization transactions the buyer is not exposed to
credit risks, but only bear the risks associated with the underlying portfolio
[Bujalance and Ferreira (2010)].

What makes covered bonds special is the dual recourse feature, since the
investor has a recourse against the issuer and against the collateral. However,
valuing the cover pool is not forthright [Packer et al. (2007)].

Given the remarkable characteristics of covered bonds, in particular to obtain
lower costs of financing, the internationalization of this market has become a
reality nowadays. In 2014, almost 30 countries in Europe and other countries such
as Australia, New Zealand, South Korean and Singapore had adopted legislation

to govern CB [Bertalot (2014)].

1.3.2.3 Asset Securitization

“Economic theory tells us that, by using securitization, a bank may be able to
improve its performance through a number of channels, including lower funding
costs, improved credit risk management, and enhanced profitability” (Gazenov
2016). Asset Securitization can be view as a differentiated technique for financing
and refinancing operations [Dinca (2014)].

Gazenov (2016) in his work state that thought the securitization, a bank could
improve its performance transforming its illiquid assets that are traditionally
held until maturity into marketable securities by pooling these assets and
transferring them to an SPV that, in turn, finance the purchase by issuing

securities backed by the pool.
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In figure 5, it’s represented the AS structure transaction. First, the originators
and the SPV play a key role. There is a transference of the assets from the
originator to the SPV [Cuchra and Jenkinson (2006)]. Then, the SPV issues debt
securities (assets backed) to investors (typically in rated tranches) that will
receive a return in function of the exposure. The most senior tranches have the
first call against the poll of assets. This transaction characterizes a way that

financial institutions may have of shifting the credit risk to investors.

Figure 5 - Assets securitization transaction structure
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Between the 1990s and 2008, there was a massive increase in the scope of
securitization markets [Gazenov (2016)]. Murphy (2013), stated that this increase
was partly because this was believed to transfer default risk out of the banking
system. After this extended period of quick expansion, securitization markets
froze in late 2008, after the collapse of Lehman Brothers [Gazenov (2016)].
Nevertheless, according to Murphy, (2013), securitization is still more popular in
the United States that covered bonds.

In banking system, securitization could play a central role. According to
Nadauld and Weisbach (2012), banks have a maturity mismatch between assets
(e.g. long-term mortgages loans) and liabilities (e.g. short-term deposits) that
exposes these institutions to some potential problems when the interest rates
suffer thrilling fluctuations [Nadauld and Weisbach (2012)]. In this sense,

according to Murphy (2013) securitization “allows banks to sell their long-term
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assets and thus potentially better cope with the maturity of mortgages and
similar assets”.

In the same way for Bonner et al. (2016), securitization was the “engine” of the
increase in bank lending before the 2007-2008 crisis but not afterward. This
increase was through the risk diversification, shifting the credit risk from issuing
loans to investors that want to bear it and over the conversion from liquidity
assets to liquid securities. Securitization also allows banks to reduce the capital
requirements and consequently to reduce the funding costs [Bonner et al. (2016)].

Schwarcz (2012) shows some advantages of securitization in a way that
enabled companies to access its capital needs directly, and in most of the cases,
at lower costs than when issues debt. One of the factors that make securitization
cost less monetary resources is the well-known “disintermediation” that consists
in avoiding intermediaries such as banks.

However, securitization brings also some risks. The main argument is that,
since banks are the main investors ABS (asset-backed securities), rather than
transferring the risk out of the bank system, this risks are still among banks
[Bonner et al. (2016)]. Schwarcz (2012) enumerates five potential flaws including
the fact that investors and rating agencies may over-rely on mathematical models
to assess the risks of the securities to avoid spending time on the financial
statements comprehension. Schwarcz (2012) also states that moral hazard can
happen through the originate-to-distribute model of securitization because the
lender-originator did not hold its riskiest loans, instead of selling them off
(asymmetry of information).

During and after the crisis the investors were remaining become more risk-
averse, and therefore the demand for ABS decreased [Bonner et al. (2016)]. Hence,
the author found that ABS issuers are more likely to issue CB during and after
the crisis.

With the launch of the ABSPP in 2015 through the expanded APP, the ECB

intended to absorb part of the existing credit risk related to securitization
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transactions which facilitated this process among financial institutions and

investors.

1.4 Risks and criticisms of the APP

Roediger-schluga et al. (2016) group the risks of the APP in three categories:
i) risks to financial stability, ii) factors that limit the effectiveness of the purchase
programme and iii) risks of losses on the balance sheet of the ECB. Relatively to
the first one they argue that expansionary monetary policy could take financial
institutions to engage risky activities and therefore compromise their stability.
The second category supports that governments can increase the duration risk
through the growth of the outstanding debt for a given level of maturity and
therefore expose the investors to this risk. The last category sustains that when
ECB engage the purchase of assets, the Eurosystem's banks may face a significant
risk on their risky portfolio because, as we will explore later, the assets could
suffer devaluations and therefore this could compromise banks solvency
(through the BS assets could lose value). Demertzis and Wolff (2016) found some
criticisms to the APP such as the programs are ineffective, redundant, and illegal
in a monetary union without a common treasury and associated with adverse
effects related to the financial stability. They also documented that the APP has
reduced the profitability of the banks tightening their margins, so banks are

unwilling on investing in new activities what constitutes another risk of the APP.
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1.5 Cost of funding

1.5.1 Countries’ cost of funding

In recent years, banks from weak® eurozone areas (Greece, Ireland and
Portugal) have increased its liquidity through the issue of government bonds to
collateralize the funding actions [Carney (2011)]. The rating downgrades that
these banks suffered since the sovereign crisis make the funding activity costly.

Sovereign tensions in one country tend to contaminate the other countries, and
therefore it is imperative that the governments of each country implement
strategies to stabilize or reduce the debt levels and also increase the transparency
on that levels, so policymakers can accurately evaluate the risks [Carney (2011)].
On the medium-long term, the reduction in government support should be
enough to increase market discipline, reduce bailout expectations and reduce the
correlation between bank funding costs and sovereign risk [Carney (2011)].

As we can see through the figure 6, the bonds yield started to increase together
in the late March of 2007 in all countries presented. This leads us to conclude that
the financial crisis (2008-2010) has affected the euro area in a similar way. The
same cannot be verified for the sovereign crisis started in 2010, which has affected
asymmetrically the eurozone countries. In this case, countries such as Italy and
Spain saw its YTMs increasing exponentially witch suffered from high financing
costs, given the sovereign risk of collapse. On the other hand, we can see that the
sovereign crisis has not affected considerably countries such as Germany and
France. These findings also suggest that after the rescue packs came to be known,
investors had different expectations about the market, so they start pricing the

bonds according to their credit risk.

91t is assumed that the so-called weak euro area countries concerns to countries belonging to PIIGS.
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Figure 6 - Ten-year government bonds yields in eurozone countries
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Levy and Zaghini (2010), estimate the sovereign creditworthiness measured
by sovereign rating and CDS spreads, and they found that “weak banks from
strong countries may have access to cheaper funding than strong banks from
weak countries”.

Furthermore, the literature has shown that the guaranteed bonds have been
successful because it promoted the ability for banks to raise funds by reducing
liquidity risks.

Levy and Zaghini (2010), discovered an interesting feature. They found that
spreads seem to be related to the nationality of the banks, for example,
Portuguese banks such as the old Banco Espirito Santo (rated A) and Caixa Geral
de Depositos (rated A+) pay larger spreads at launching debt than German banks,
for example, the Commerzbank (rated A). This outcome is because Germany has
a higher rating than Portugal.

In general, it is considered that government bonds are considered almost
default-free. However, CB could be regarded as a substitute for government
bonds since they hold specific features such as the high quality of their collateral,

what drastically reduces their default probabilities [Prokopczuk et al. (2013)].
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Roediger-schluga et al. (2016) in their analysis found that the PSPP
announcement, in general, led to an improvement in the economic outlook and
consequently raised the stocks prices in all sectors of the economy. These
improvements were accompanied by an increased demand for credit and
therefore led to higher profits of banks [Roediger-schluga et al. 2016)]. When
banks face high profits, they are less likely to invest in risky projects because they
have more to lose [Demertzis and Wolff, (2016)].

Authors such as Carney (2011), Zahres (2012) studied the impact of QE
programs on banks' financing costs.

In this context, Zahres (2012) also studied the underlying impacts of the lack
of creditworthiness after the sovereign crisis. Finally, according to Demertzis and
Wolff (2016), with the flattening of the yield curve resulting from the ECB
strategy in decreasing the long-term sovereign yields, the banks might reduce
their profitability because they will transform the short-term deposits in long-

term loans.

1.5.3 Corporate funding

The corporates funding conditions are mostly related to the rating associated
towards the country where corporations are located. Besides that, factors like size
of the balance sheet, historical activity, and rating (if applicable) are central to
explain bond spreads. In this sense, Gabbi and Sironi (2002) found that ratings of
corporate bonds are the most important factor in determining the spread
between the yield to maturity of corporate bonds and its correspondent
government bond. They also found that the bond investors are relying
increasingly on the rating from the main rating agencies (e.g. Standard & Poor's,
Moody’s, and Fitch).

The investors require different premiums to invest in corporate bonds as a

function of the quality of the debt. For example, they will demand a higher
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premium for investing in a junior or subordinated debt than for a senior debt that
has priority in an eventual default event.

Demertzis and Wolff (2016), found some evidence that the corporate sector has
taken advantage of the ECB decision on launching the CSPP. This benefit was
materialized by issuing a higher amount of securities by corporates since March

2016 (figure 7). This program is aimed to make it easier for corporates to raise

money which they can invest in their business.

Figure 7 - Net issues (flows) of securities other than shares, excluding financial

derivatives (Nominal value, Non-financial corporations, € billions)
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Gabbi and Sironi (2002), also found that other features such as the coupon,
maturity, trading volume and face value are factors that will be incorporated into
bond pricing. Since banks are the most vital source of financing, especially by
supporting business, boosting the economy, requires some support to its funding
needs by the Eurosystem [Beirne et al. (2011)]. This necessity came across when
the ECB announced the CSPP in March 2016, being that only were launched in
June 2016 containing monthly purchases ranging between € 4 billion and € 10
billion from June 2016 to May 2017 [European Central Bank (2017). In June 2017,

another CSPP was launched as part of the expanded APP with an amount of
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purchases ascended at €92 billion [(European Central Bank (2017)]. The
purchases under CSPP were made both in the primary and secondary market.
After the announcement of the CSPP, the credit premium decreased reflecting
the investor's willingness in buying bonds from lower-rated companies (figure
8). In this way, investors began to rebalance their portfolios, which now include

more risky assets [(European Central Bank (2017)].

Figure 8 - 5-year yields on CSPP-eligible bonds according to rating classification
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According to European Central Bank (2017) economic bulletin, the financing
conditions across euro area have become better, in particular through the fact
that the companies with the lowest rating (e.g. BBB-) can issue bonds with smaller
premiums.

Considering the effects of the APP on the spreads of non-targeted corporate
bonds Altavilla et al. (2015), found that the spreads decreased 20 basis points

relative to risk-free rates for euro area financial and non-financial companies.

1.6 Spread Determinants

Zaghini (2014) shows that bond premium reflects the characteristics of each

institution (trustworthiness and solvency). In this sense, the author founds that
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the larger the magnitude of the balance sheet, the lower the premium paid on
bonds’ issuance.

Since late 2009, banks from southern Europe such as banks from Portugal,
Greece and Ireland found it difficult to raise debt at a reasonable cost as we can
see from the figure 9, where these countries face high CDS premia. The weak
balance sheets, the sovereign risk associated with the decrease of the collateral
banks can use to have liquidity, and the sovereign downgrades from the main
rating agencies!” make the funding very costly [Carney (2011)].

Figure 9 — Sovereign CDS premia
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The risk premium on bank bonds is founded on two core sources of influence
according to Zaghini (2014): the characteristics of the issuer, and the features of
the bonds itself. Hu and Cantor (2005) compare AS with CB credit spreads, and
document relatively higher credit spreads for AS bonds. In the same sense,
(Marques et al. 2016), verifies using a sample of AS and corporate bonds closed
between 2000 and 2011, that AS bonds have lower credit spreads than corporate
bonds [Pinto and Correia 2017)].

Through the figure 10, it is verified that the spread decomposition described
by Levy and Zaghini (2010), in his OLS estimation. They found that the amount

of spread reduction depends more on country-specific factors namely on

10 Considering that the main rating agencies are: Standard & Poor's, Moody's, and Fitch.
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sovereign CDS and government rating than on bank-specific factors.
Furthermore, on country-specific factors, the government rating seems to be the
most influent on spread reduction.

Figure 10 - Spread decomposition from OLS regression analysis
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Moreover, Flannery et al. (2012) found that factors like credit rating,
maturity, liquidity, systematic risk and taxes are important determinants of

corporate bond credit spreads.
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Chapter 2: Research Questions and
Methodology

2.1 Research Questions

Based on the theoretical and empirical literature discussed in chapter 1, we
raised the following research question: "Have the ECB's asset purchase programs
reduced significantly the euro area countries and corporates cost of funding?"
Q1)

Based on this major question, we also raised following questions:

e Which programs have had more impact on reducing financing costs from
both sovereigns and corporates? (Q.2)

e What was the impact of ECB’s APP on the SB and CB yield to maturity of
PIIGS (Portugal, Ireland, Italy, Greece and Spain)? (Q.3)

In order to answer these questions, a sample of bonds issued in the 2000-2016
period by countries and corporates from all the eurozone economies were used.

All these research questions seek to add value to a recent thematic
(Eurosystem's APP), with only almost nine years since its first publication in May
2009.As the effects are recent, it is necessary to generate a solid knowledge in this
field. Thus, this study is considered a significant contribution to literature
research in this specific area, since it is imperative to know if these programs
should be used in the economy because they involve a huge investment for the

ECB and has several effects that we are going to realize later on.

2.2 Methodology

In order to empirically assess the impact of ECB quantitative easing policy on

the cost of funding for firms and countries, it will be used a statistical and
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econometric analysis of the cost of funding (yield to maturity) by these two
entities when issuing bonds on the primary market in the 2000-2016 period.

Bonds” data was extracted from DCM Analytics database, provided by
Dealogic, - a well-known financial markets platform. However, other relevant
sources of information were used such as Eurosystem’s data (e.g. bulletins,
reports), Eurostat, Bloomberg, OECD and Eikon financial analysis to support the
thesis with relevant tables and figures. Lastly, to obtain data about the
macroeconomic expectations we rely on one source of information: the ECB
Survey of Professional Forecasters (SPF). This is a quarterly survey of the rates of
inflation, real GDP (Gross Domestic Product) growth and the unemployment
rate in eurozone conducted by experts in financial markets.

In this work, we use the yield to maturity (YTM of the bond at issue) as our
independent variable. On the other hand, the explanatory variables are
microeconomic characteristics (e.g., tranche size, transaction size, maturity and
the number of banks) and macroeconomic characteristics (e.g., market volatility,
crisis and country risk).

The research method used will be exclusively quantitative, in particular, an
econometric analysis will be used to understand the impact of the various
measures (microeconomics and macroeconomics) on the bond yields. For this, a
linear regression will be employed using Ordinary Least Squares (OLS), which,
according to Craven and Islam (2011), is a “generalized linear modeling
technique that may be used to model a single response variable which has been
recorded on at least an interval scale”, assuming the following assumptions:
linearity, strict exogeneity, lack of multicollinearity and non-spherical error
terms [Williams et al. (2013)]. Possible endogeneity problems will be solved with

the estimation of a fixed effects model.
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Chapter 3: Sample Selection and
descriptive statistics

3.1 Sample Selection

As mentioned earlier, data on bonds was extracted, provided by Dealogic.
From this database, we obtained detailed historical information ranging between
January 1, 2000, and December 31, 2016, about the bond pricing characteristics
(e.g. currency, maturity, and rating) and information about the issuers (e.g.
nationality and sector). Since the database includes information on various deal-
types, we will only include those that are sovereign bonds (S5B) and corporate
bonds (CB).

After applying several screens, we collect historical data (2000-2016) from the
sovereign and corporate bond issued in all eurozone countries. We include bonds
in the DCM Analytics database with a deal-type code of "sovereign bond" and
"corporate bonds". In addition, it was excluded from sample bond issues which
have a type code of "Non-EU Agency", and bonds with caps, floors and options.
Bond tranches classified either with fixed-rate bonds (with coupon rate
information) or variable rate bonds (with both spread and index information)
were included. Indeed, were examined a sample of 23.283 observations that are
divided into two categories: 9.053 of sovereign bonds and 14.830 of corporate

bonds, issued by eurozone states and companies, from 19 different countries.

3.2 Univariate Analysis

In the univariate analysis, we examine continuous and dummy variables
associated with sovereign and corporate bonds characteristics with the purpose
of providing information about their pricing characteristics. Table 2 provides the

summary statistics for the full sample of SB and CB, while table 3 provides
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Wilcoxon rank-sum test for continuous variables and a Fisher's exact test for

dummy variables.

Table 2 - Univariate statistics — pricing features associated with SB bonds and CB compared

Type of bond issue Type of bond issue
Variable of interest Variable of interest
SB CB SB CB
Continuous variables
Yield to maturity (bps) ;l;za)nche to transaction
Number 9,056 14,831 Number 11,403 28,557
Mean 315.0 441.4 Mean 98.8% 66.4%
Median 322.0 420.7 Median 100.0% 100.0%
Std. Dev. 196.5 242.1 Std. Dev. 8.8% 42.8%
Transaction size (€ million) Number of banks
Number 11,403 28,557 Number 11,403 28,553
Mean 1,306.1 2,1475  Mean 1.9 3.2
Median 611.0 400.0 Median 1.0 2
Std. Dev. 1,626.5 7,555.6  Std. Dev. 2.8 35
Tranche size (€ million) Number of tranches
Number 11,403 28,557 Number 11,403 28,557
Mean 1,282.0 304.1 Mean 1.0 16.3
Median 600.0 103.2 Median 1.0 1.0
Std. Dev. 1,608.1 463.2 Std. Dev. 0.2 32.6
Credit rating [1-22 weak] Country risk [1-22
weak]
Number 10,845 22,459 Number 11,403 28,557
Mean 3.1 5.5 Mean 2.9 1.8
Median 2.0 5.0 Median 1.0 1.0
Std. Dev. 2.6 3.1 Std. Dev. 2.9 2.0
Time to maturity (years) Management fee (bps)
Number 11,400 28,543 Number 362 2,395
Mean 9.1 6,2 Mean 13.5 22.7
Median 6.5 5,0 Median 10.0 22.5
Std. Dev. 8.2 6,6 Std. Dev. 10.0 18.6
Dummy variables
Fixed rate Currency risk
Nf of issues with data 11,403 28,557 Nf of issues with data 11,403 28,557
available available
N, of issues with dummy=1 9,521 22,048 N, of issues with 78 9.942
dummy=1
% of total available data 83.5% 80.4% % of total available 599, 34.89%
data
U, K, borrowers Callable
Nf of issues with data 11,403 28,557 NC of issues with data 11,403 28,557
available available
N, of issues with dummy=1 653 4672 N, of issues with 104 4,064

31

dummy=1



% of total available data 5.7% 16.4% da/:aof total available 11% 14.29%

This table reports summary statistics for a sample of sovereign bonds (SB) and corporates bonds (CB) issues
closed between January 1, 2000 and December 31, 2016. Information on SB and CB issues was obtained from
DCM Analytics. For a definition of the variables, see Table 7.

Table 3 - Tests of significance for the difference in values among SB and CB issues

Type of bond issue
Variable of interest
SB vs CB
Continuous variables: Wilcoxon rank-sum z-test
Yield to maturity (bps) -41.26
Credit rating [1-22 weak] -75.00
Time to maturity (years) 43.09
Tranche to transaction (%) 75.61
Country risk [1-22 weak] 42.85
Transaction size (€ million) 16.55
Tranche size (€ million) 65.72
Number of tranches -75.73
Number of banks -57.66
Management fees (bps) -12.75
Dumimny variables: Fisher’s exact test (p-values)
Fixed rate 0.00
Currency risk 0.00
U.K. borrowers 0.00
Callable 0.00

Notes: Was performed a Wilcoxon rank-sum test for continuous variables and a Fisher's exact test for dummy
variables. These tests compare the value of each variable in SB bonds sample, with the corresponding values
in the CB sample. The signal # indicates that the common pricing variables do not differ significantly between
the two security classes at the 5% significance level. The signal * indicates that the proportion of tranches for
which dummy =1 does not differ significantly between the two security classes.

According to Forbes et al. (2008) “Yield to Maturity is the single discount rate
that, when applied to all future interest and principal payments, produces a
present value equal to the purchase price of the security.” Regarding the relative
pricing of SB versus CB issues, tables 2 and 3 show that the average yield to
maturity is economically and statistically higher for CB bonds (420.7 bps) than
they are for SB (322 bps) at the 5% significance level. However, this analysis does
not allow us to identify other factors that are unknown and affect yield to

maturity. We follow this analysis now looking at the credit rating.
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Credit rating, as reported by Hu and Cantor (2005) is one of the most
determinants of spreads. In this sense, we followed the rating scale used in (Vink
and Thibeault 2008) that consists of 21 rating scales from three rating agencies:
Fitch, Moody’s, and Standard and Poor’s (See figure 12). This variable is
constructed using a set of twenty credit-rating dummy variables that correspond
to the credit rating of the issue - CR=1, CR=2, CR=3, CR=4, CR=5, CR=6, ..., CR=20,
that correspond to credit rating: Aaa/AAA, Aal/AA+, Aa2/AA, Aa3/AA-, Al/A+,
A2/A, ..., B2/B. Country risk is the S&P's country credit rating at the closing date,
and is converted as follows: AAA=1, AA+=2, and so on until D=22. In line with
Rixtel et al. (2016), country risk characteristics become more important drivers in
bonds issuance during crisis periods, suggesting a significant and negative sign
for the sovereign CDS spread.

The average number of banks participating in CB transaction (3.2 bps) is
significantly higher than for SB transaction (1.9 bps). Moreover, the level of
management fees is strictly higher for CB (22.7 bps) than for SB (13.5 bps), which
means that CB is riskier.

While the average tranche size is considerably higher for SB (€ 1,282.0 million)
than for CB (€ 304.1 million), the transaction size is higher for CB (€ 2,147.5
million) than for SB (€ 1,306.1 million).

Dealing with the remaining variables, it was possible to verify, for example,
that UK Borrowers only represent 5.7 % of the SB issues, while records 16.4% for
CB issues.

The average tranche to transaction ratio for SB (98.8%) is relatively higher than
for CB (66.4%), which leads us to think that CB may benefit from tranching a
larger degree and SB may have just one tranche per transaction only. Looking
now at bond maturities, it was found that SB market (9.1 years) shows maturities
significantly higher than in CB market (6.2 years).

We obverse that a higher proportion of SB (83.5%) are issued with fixed rates

than that for CB (80.4%). Nevertheless, in accordance with Vink and Thibeault
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(2008), floating-rate issues tend to offer more flexibility due to the prepaid
options embedded in mortgage loans, which allows the borrowers of the loans to
prepay the notional before maturity. Currency risk is the financial risk of an
investment value change due to changes in currency interest rate. Relatively to
this risk, we observe that merely a small percentage of SB (5.9%) shown currency
risk, which reveals the importance of euro-denominated SB market. On the other
hand, we recognize a higher value for CB (34.8%) Lastly, the variable callable
presents a higher percentage for CB (14.2 %) than for SB market, which means
that the call options are more used in the CB market, that usually present more
complex derivative instruments.

Summarily, we find that the common pricing characteristics vary widely
across SB and CB issues. Table 3 indicates that all variables shown statistically
significant differences in value. Relatively to the main differences, we
documented that: (i) the YTM is statistically higher for CB than for SB; (ii) CB are
riskier than SB due to the higher management fees; (iii) the transaction size is
greater in CB than in SB, however; (iv) CB are issued with a significantly lower
number of tranches; (v) the average maturities are longer in SB, nonetheless are
less likely to be arranged for U.K. Borrowers as in the case of CB; and (vi) SB
issues are more likely to be fixed rate instead of floating rate than CB.

Later on, in section 4.4, we will explore the bond pricing factors through an

OLS estimation.
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Chapter 4: Empirical Analysis

4.1 Determinants of yield to maturity for SB and CB

This section estimate an OLS regression based on four objectives. First of all, it
matters to know if the ECB's asset purchase programs had a positive impact on
reducing the cost of financing for Eurozone countries and companies (Q.1) and
which programs have had more impact on reducing funding costs for these
entities (Q.2). We thus examine the impact of CBPP1, CBPP2, CBPP3 and CSPP,
through multivariate regression, while controlling for other micro and macro risk
factors that also affect YTM. Finally, we will analyze which of the variables have
a more significant effect on the SB and CB yield to maturity of PIIGS (Portugal,

Ireland, Italy, Greece and Spain) (Q.3).

4.2 Does the yield to maturity from SB and CB differ by
country?

In this section, we will investigate the differences in the yield to maturity of
SB and CB across different countries of the eurozone.

As we can see in table 4 and 5, countries such as Malta (551.7 bps), Cyprus
(462.0 bps), Greece (456.7 bps) and Portugal (408.6 bps) present higher yields to
maturity in SB, mainly because they are countries with a higher degree of
sovereign risk. On the other hand, countries such as Luxembourg (244.5 bps),
France (268.8 bps), the United Kingdom (282.5 bps), Germany (288.9 bps) and
Finland (296.3) have a relatively low yield to maturity levels, which translates to

its rich financial capacity.
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Table 4 - Summary statistics for sovereign bonds yield to maturity across time by issuer

country
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 AllCB
Number: 12 18 36 23 27 31 21 25 17 22 21 21 21 20 24 27 32 398
Austria Mean: 528.0 4231 4361 4168 5148 6223 7899 9537 3757 361.1 2899 2925 2280 1916 1382 586 580 3928
Median: 529.6 4479 4367 4123 4349 550.0 500.0 5259 3799 3731 3230 3172 2452 1920 1272 417 444 3799
Number: 15 8 14 12 12 12 10 14 19 31 37 41 42 47 31 39 64 448
Belgium Mean: 559.0 490.1 4836 4108 4138 3388 3822 4306 4234 3267 3053 4025 2842 2635 199.6 1348 979 349.8
Median: 557.2 49955 489.7 419.6 4284 3364 3823 4282 4307 3309 3125 4090 301.2 2780 217.0 1259 1025 3823
Number: 1 1 1 2 1 1 2 1 10
Cyprus Mean: 562.0 446.4 3842 4263 600.0 485.0 4125 380.0 462.0
Median: 562.0 446.4 3842 4263 600.0 485.0 4125 380.0 436.3
Number:
Denmark Mean:
Median:
Number: 7 5 2 4 3 1 2 4 2 3 14 11 13 11 7 12 12 113
Finland Mean: 5413 4831 4599 3077 3979 2772 2131 4264 3942 2931 2913 2586  201.3 1819 1661  90.1 540 2963
Median: 543.6 4994 4599 296.6 4338 2772 2131 4333 3942 3191 3189 2352 2275 1774 1802 988 465 296.6
Number: 60 50 43 55 52 36 50 54 76 98 95 97 108 116 129 115 84 1258
France Mean: 4835 459.1 4147 3196 3107 2955 3353 3608 3462 2673 2275 2626 2159 2043 1561 905 350 2688
Median: 5122 461.3 409.8 3004  310.1 3172 3671 4051 3730 2527 2032 2677 2218 2439 1859 964 287 3004
Number: 65 72 95 105 102 149 125 121 114 123 177 157 117 147 194 181 173 2217
Germany Mean: 539.9 4585 4228 3492 390.8 3425 3797 4671 379.8 2608 2083 2509 1404 1268 1150 429 355 2889
Median: 5532 47125 4441 3500 37135 3014 3750 4293 408.85 2650 2250 2695 1560 1492 11625 418 282 3014
Number: 28 12 12 16 14 15 11 13 15 7 4 2 149
Greece Mean: 612.5 4899 4656 3918 3432 3857 3874 4284 4276 5103 6157 4225 456.7
Median: 613.7 499.8 4686 4134 3225 3128 379.6 4421 4689 5379 6120 4225 455.4
Number:
Iceland Mean:
Median:
Number: 8 10 9 6 3 1 2 19 3 9 2 7 8 8 95
Treland Mean: 551.5 482,0 3815 466.9 359.2 458.1 4270 4114 4288 5742 3733 2740 1541 911 3881
Median: 547.3 489.6 3747  468.1 350.5 458.1  427.0 3913 4745 5889 3733 2904 160.8 89.9  409.1
Number: 90 95 87 83 67 70 71 65 74 80 81 67 88 63 68 83 89 1321
Ttaly Mean: 5285 4662 4454 3318 338.1 2992 3722  399.8 4069 3479 3114 4862 4474 3294 2117 1318 101.8 350.3
Median: 529.7 457.0 4490 3021 3283 290.1 3780 4191 4287 3371 2852 4855 4458 3376 2100 1269 826 337.6
Number: 1 1 1 3 1 7
Luxembourg Mean: 370.5 339,0 2292 2400 436 2445
Median: 370.5 339,0 2292 2285 436 2292
Number: 8 9 9 11 8 12 9 7 11 39 28 21 25 16 20 20 18 271
Netherlands Mean: 520,0 4684 4476 3522 357.3 2902 3681 4294 3749 2794 2286 2354 1381 1308 1073 469 452 2835
Median: 519.2 4855 4588  366.9 336.6 2785 3708 4239 3762 2938 2323 2238 1304 1303 833 230 304 2938
Number:
Norway Mean:
Median:
Number: 9 11 14 5 6 11 10 8 12 12 27 6 2 10 13 10 146
Portugal Mean: 556.3 4848 4725  300.6 3739 3358 3853 4467 4624 4001 4630  585.2 527.7 4230 2594 2847 408.6
Median: 553.7 5162 4837 2654 3703 3369 389.7 4395 4664 4227 4521  589.4 527.7 4269 2429 2895 4332
Number: 62 43 39 35 38 34 34 22 36 100 93 114 151 147 86 78 89 1201
Spain Mean: 549,0 507.2 4735 3645 3700 3265 3753  421.7 3987 3355 4227 5149 4773 4358 251.6 1411 1345 3823
Median: 552.6 517.6 4888 383.8 3860 3314 3915 4244 3981 339.0 4350 500.0 4753 4364 2183 1283 1436 398.1
Number:
Sweden Mean:
Median:
Number:
Switzerland Mean:
Median:
Number: 5 6 12 19 20 21 30 33 49 67 53 46 37 34 32 39 49 552
United Kingdom Mean: 293.0 4015 3862 4228 3936 3462 3038 3390 3131 2837 2663 2309 1974 2025 2413 1330 493 2825
Median: 4459 4872 4831 4432 4725 4319 3975 4462 4023 3082 2815 2230 193.0 2083 2715 1688 863 3975
Number: 1 2 3
Estonia Mean: 519.0 357.0 438.0
Median: 519.0 357.0 438.0
Number: 1 1 3 5 13 9 8 12 11 11 12 7 93
Latvia Mean: 564.0 4288 5062 5358 6117 550.6 6493 3988 1334 1651 492 392 386.1
Median: 564.0 428.8 508.3 5502  609.2 5530 6619 4112 1121 1551 267  23.6  468.6
Number: 18 32 30 29 18 1 2 1 4 6 9 28 9 27 48 51 313
Lithuania Mean: 10579 6911 503.3 428.1 3560 3779 3889 4870 8499 4731 5500 4383 3345 2772 1610 1192 4683
Median: 1030.5  680.5 4946 427.6 337.7 3779 3889 4870 856.6 437.0 5457 4520 2631 2599 2099 1132 4323
Number: 1 4 2 7
Malta Mean: 560.0 567.5 527.7 551.7
Median: 560.0 5629 527.7 560,0
Number: 22 31 20 3 6 4 2 10 15 16 18 13 23 20 17 17 20 257
Slovak Republic Mean: 910.4 779.9  769.0 500.0 516.9 3572 4423 3902 4756 390.6 3282 409.6 3468 2750 2940 2547 59.7 4412
Median: 853,0 7788 773.0 500.0 5354 3650 4423 4350 463.6 3851 3406 429.0 3852 2999 300.0 3373 69.1 429.0
Number: 13 17 16 6 13 14 9 2 1 3 2 2 1 2 6 4 6 117
Slovenia Mean: 4943 502.6 569.4 5744 4652 3824 3941 4175 4430 4439 3504 4792 5700 5553 300.1 2521 2051 4352
Median: 464.4 4926 5499 536.8 4782 3824 3936 4175 4430 4412 3504 4792 5700 5553 2735 2689 2069 443.0

This table represent the sovereign bonds yield to maturity across time by issuer country.
(From January 1, 2000 through to December 31, 2016) Each cell contains the number of
observations, mean and median (in parentheses).
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Table 5 - Summary statistics for corporate bonds yield to maturity across time by issuer country

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 AllCB
Number: 84 121 125 149 58 121 76 71 108 36 25 20 50 21 13 7 7 1092
Austria Mean: 548.0 4416 4081 3174 3204 3002 3277 4075 4425 3667 4095 453.8 4426 3753 2849 2598 2674 3750
Median: 5232 4375 4000 3022 2861 270.1 3126 4202 4615 341.7 440.1 4605 3422 3560 269.0 2274 1900 3422
Number: 45 35 30 39 12 20 17 16 7 33 17 30 34 38 33 35 45 486
Belgium Mean: 6183 5862 5223 4427 3388 5375 3595 5307 5356 4737 3892 5292 3982  366.6  330.7 3258 2747 4447
Median: 550.0 559.0 507.5 4448 3364 409.1 4000 4325 551.5 4640 4013 4732 4014 3721 2994  300.0 2840  409.1
Number: 1 1 2
Cyprus Mean: 440.1 799.7 619.9
Median: 440.1 799.7 619.9
Number: 1 5 1 1 8
Denmark Mean: 490 4859 4910 458.4 371.1
Median: 49.0 4850 4910 458.4 4717
Number: 3 6 5 3 3 3 6 2 1 14 17 4 29 26 24 19 31 196
Finland Mean: 8333 6097 6752 5125 5019 3492 6193 4748 5802 6209  450.1 4102 4385 3451 3274 2951 2798  489.6
Median: 6540 609.8 6143 511.8 5188 3400 6562 4748 5802 609.6 4823 4241 4138 3450 2784 2375 2563 4823
Number: 82 83 81,0 116 78 71 69 85 138 159 169 147 208 211 268 249 259 2391
France Mean: 5912 5571 5488 470.8 4648 4432 4504  466.0 5202 4968 4083 4251 3864 3471 3341 3397 2503 4318
Median: 6004 5653 535.6 4549 450.8 3842 4479 4771 5363 4871 3938 4143 3538 3022 301.8 2967 2130 4479
Number: 184 220 198 160 156 119 105 89 81 168 328 217 339 246 192 205 265 3272
Germany Mean: 7163 5973 5464 4271 487.6 4338 463.9 437.8  569.6 4728 324.1 399.4 327.2 341.1 326.7 262.4 187.8 430.7
Median: 6559 5450 5432 4375 4617 3699 4413 4437 5535 4379 2583 3415 2548 2498 2558 2070 1323 4375
Number: 4 3 4 5 3 4 4 3 3 11 2 8 6 11 18 2 6 97
Greece Mean: 4956 6438 3948 503.1 438.0 7438  384.1 4299 649.7 4829 9973 5199 7439 8454 5855 669.9 5553  593.1
Median: 607.6 5333 4950 5088 4419 7375 3944 2836 6053 4397 9973 5048 7510 8419 5320 6699 5313  532.0
Number: 1 1 2
Iceland Mean: 9750  766.0 870.5
Median: 9750  766.0 870.5
Number: 1 4 2 10 5 4 8 6 8 23 24 6 15 13 15 15 21 180
Ireland Mean: 6476 6746 6438 5535 5242 3592 5781 4545 5957 7154 587.6 7682  630.8 4983 4359 3150 3513  549.0
Median: 6476 6756 6438 6054 4664 3505 571.0 4065 5193 6860 4093 6866 6250 4125 3549 2433 2711 5193
Number: 103 52 128 45 55 45 41 100 148 123 44 52 149 91 98 91 59 1424
Italy Mean: 611.6 6295 5043 5058 4363 4160 4524 4345 4534 4342 5020 6055 5133 4855 3724 3552 3019 4714
Median: 560.0 623.0 460.0 481.0 4095 3652 4000 4225 4455 3760 4564 4925 500.0 4169 3502 2968 2219 4225
Number: 3 3 5 6 1 3 2 8 7 7 13 12 9 11 3 93
Luxembourg Mean: 682.6 8137 585.1 629.0 4500 3547 581.1 7568 549.7 6473 5702 4799 4845 3875 2394 5474
Median: 550.2 6232 520.0 549.6 4500 4042 581.1 7957 4742 6815 5195 3579 5250 3168 178.6  520.0
Number: 72 74 68 77 69 72 82 56 36 106 111 134 147 114 67 88 73 1446
Netherlands Mean: 6934 5990 549.8 480.1 5159 5572 5944  548.1 613.0 4744 4017 4227 3856  435.1 3086 2755 2620 4774
Median: 629.8 5650 5180 4635 4669 4598 4950 4863 6119 4178 3439 4113 3462 4049 2525 2131 1980  459.8
Number:
Norway Mean:
Median:
Number: 8 4 4 14 26 8 4 17 106 14 14 24 15 12 9 8 279
Portugal Mean: 6152 5219 4374 3506 3413 3919 5639 4358 3047 360.0 6225 8287 5465 4184 4043 2214 4500
Median: 5853 5047 4499 3325 3275 3781 5803 4163 2650 3440 6164 6850 5191 3954 4295 1928 4229
Number: 24 26 17 22 17 17 35 21 33 143 91 62 89 58 55 62 65 837
Spain Mean: 688.1 4943 5265 4452 5688 5015 4964 5202 6302 3669 4437 5424 4521 4669 3798 2945 2893 4769
Median: 6384 5109 5151 4883 4584 4820 4775 5053 6070 3125 3924 4857 4295 3904 3124 2575 2274 4775
Number: 3 2 1 1 1 8
Sweden Mean: 7841 7907 575.0 3260 3116 557.5
Median: 600.0 790.7 5750 3260 311.6 575.0
Number: 2 6 9 8 1 26
Switzerland Mean: 5154 6183 5482 2750 5473 500.9
Median: 5154 6182 5143 223.4 547.3 515.4
Number: 89 123 120 139 93 105 115 108 129 242 164 190 257 246 259 228 283 2890
United Kingdom Mean: 7256 6404 5385 4775 5792 4969 5075 4968 5875 6529 5329 5244 4632 4785 4040 3558 3151 516.3
Median: 6750 6088 5383 4773 543.6 4883 5209 5400 6050 6452 531.1 4850 4252 4450 4052 3235 2903 5209
Number:
Estonia Mean:
Median:
Number:
Latvia Mean:
Median:
Number:
Lithuania Mean:
Median:
Number:
Malta Mean:
Median:
Number:
Slovak Republic Mean:
Median:
Number:
Slovenia Mean:
Median:

This table represent the corporate bonds yield to maturity across time by issuer country.
(From January 1, 2000 through to December 31, 2016) Each cell contains the number of
observations, mean and median (in parentheses).

37



Regarding the yields of CB in the different states, we can see that countries

such as Iceland (870.5 bps), Cyprus (619.9 bps), Greece (593.1 bps) and Ireland
(549.0) present a high risk of companies going bankrupt. On the other hand,
countries such as Denmark (371.1 bps), Austria (373.7 bps), Germany (430.7 bps)
and France (431.8 bps) have lower yields, however, than those of CB. Thus, we
perceive the general increase in yields when passed from SB to CB, which reflects
the expected increase in risk associated with the ability of companies to meet their
credit obligations. Finally, it can be seen that during the Lehman brother’s crisis
(2007-2008), the yield to maturity increased sharply in all countries when we refer
to SB emissions. The effect is not as noticeable in CB emissions.
It is also important to know what was the performance of the YTM before, during
and after the crisis. In this way, we performed an analysis of the behavior of yield
to maturity for SB and CB during two periods: before and after the financial and
the sovereign debt crisis.

According to the table 6, it is possible to verify that overall high yields are
dominated by the SB market, which is in agreement with what would be
expected. We can see that yields correspondent to the SB market remains stable
before and during the financial crisis, however, they increase considerably in the
period of the sovereign debt crisis. On the other hand, the CB market seems to be
in fact riskier, as the effect of the financial crisis appears to have more influence,
going from 436.9 bps to 474.9 bps. Unlike the SB market, the CB market did not
suffer much from the effect of the sovereign debt crisis, bringing the yields of the

two markets closer together in this period.
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Table 6 - Yield to maturity values during different periods of analysis

SB CB
Period of Analysis

Number 8,010 13,068

Before financial crisis Mean 315.1 436.9
Median (324.5) (420)

Number 1,046 1,763

During financial crisis Mean 314.1 474.9
Median (311.7) (425.7)

Number 1,004 7,231

During sovereign debt crisis Mean 330.4 377.4
Median (322,9) (340,5)

Notes: Each cell contains number of observations means and parenthetic medians
for credit spreads in four periods: before financial crisis - January 1, 2000 through
September 14, 2008; during financial crisis - September 15, 2008 through April 23,
2010: during sovereign debt crisis - April 24, 2010 to December 31, 2016.

In conclusion, we can see that the increase in the yields in the CB and SB
markets was more pronounced during the sovereign debt crisis than during the
financial crisis, which did not significantly affect the SB market. In addition, it

was found that the number of emissions decreased dramatically during both

crises.

4.4 Multivariate Analysis

We are going to estimate the model described in equation (1) below. The
dependent variable is the yield to maturity, and the independent variables are
those shown in table 7. This table presents the description of each variable, the

expected signal having in mind the existing literature, as well as the results

obtained.
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Table 7 - Definition of variables, expected sign, and findings

Variabl D it Empirical Literat Expected Sign Findings
Ti ription mpiric iteratur
ariable escriptio pirical Literature S5 B SB B
Dependent Variable
Yield to maturity Yield to maturity of the bond at issue in basis points.
Independent Variables
Microeconomic independent variables
Vink and Thibeault (2008) | Prokopczuk et
R . Logarithm of the bond transaction size. Transaction size i an l_ cault ( ) o OPC7U.. °
Log transaction size . . . al. (2013) | Pinto & Correia, (2017) | Giirtler -1 -1 - -
is converted into Euro millions when necessary. .
and Neelmeier (2016)
Tranche size Represents. the amoun.t (?f the tranche. Tranche size is ~ Vink and Thibeault (200.8) | Sorge and B R NA NA
converted into Euro millions when necessary. Gadanecz (2008) | Buscaino et al. (2012)
. Ratio of the tranche size to the transaction size of a given Vink and Thibeault (2008) | Pinto & Correia,
Tranche to transaction . + + -1 +
bond issue. (2017)
Vink and Thibeault (2008) | Sorge and
. . Gadanecz, (2008) | Gerlach et. al. (2010) |
Time to maturit Maturity of a bond, i s.
ime to maturity urity of a bond, in years Giirtler and Neelmeier (2016) +1 +1 + +
Number of tranches Is the number of tranches per transaction. F1r41a-Cuchra and Jenkinson (2006) | Vink and - - NA NA
Thibeault (2008)
Number of financial institutions contributing in the Sorge and Gadanecz (2008) | Vink and Thibeault
Number of banks . X ? ? + +
transaction. (2008) | Nadauld and Weisbach (2012)
Dummy equal to 1 if the bond has a credit rating from
Rated S&P or Moody's and 0 otherwise. ? ? )
Y : Hu and Cantor (2005) | Vink and Thibeault
(2008) | Pinto & Correia, (2017) | Sorge and
Represents the interaction between rated and credit Gadanecz (2008) | Buscaino et al. (2012) |
rating. Credit rating is the S&P and Moody's rating at Prokopczuk et al. (2013) | Giirtler and
. bond issuance; the rating is converted as follows: 1=best Neelmeier (2016)
Rating*rated . + + +
(from AAA to A+); 2=investment grade (from A to BBB-);
3=speculative (from BB+ to BB); 4=poor (from BB-to CC);
and 5=default.
Fixed rate Dumm?/ equal to 1if a loan or bond is fixed price and 0 Vink and Thibeault (2008) . . . .
otherwise.
Dummy variable that takes the value 1 for bonds that
Currency risk are denominated in a currency different from the Vink and Thibeault (2008) + + + +
currency in the deal's nationality.
D 1to 1 if th h; 11 i
Callable ummy equal to 1if the bond has a call optionand 0 04 g othari (2007) + + + +
otherwise.
i ironi | Vink Thi 1
Credit Rating is the S&P and Moody's rating at bond Gabbi and Sironi (2005) | Vink and Thibeault
. . . L (2008) | Sorge and Gadanecz (2008) |
Credit rating issuance. The rating is converted as follows: Zihres (2012)| B . tal. (2009) | + + NA NA
AAA=Aaa=1, AA+=Aal=2, and so on until D=22. anres uscaino et al. (2009)
Zaghini (2014)
Total t f ived f ticipating in the
Management fees otal management fee recelved for participating I the o 111 and Sironi (2005) ? ? NA NA
management group in basis points.
Dummy equal to 1 if the bank issuer is located in the »
UK. borrowers UK. and 0 otherwise. Prokopczuk et al. (2013) ? +1 NA NA
Independent variables:
Macroeconomic independent variables
S&P's country credit rating at closing date. The ratingis Zaghini and Aviram Levy (2010) | Andrea
Country risk converted as follows: AAA=1, AA+=2, and so on until Zaghini (2014) | Gibson et al. (2016) | Giirtler + +1 + +
D=22. and Neelmeier (2016)
. . Eichengreen and Mody (2000) | Kamin and
Is th 1d 3-month Treasury bill at the
Risk free rate s the yield on a S-month German Treasurybill at the (5 1090) | Collin-Dufresne e al. . B N N
time of issuing the bonds. B
(2001) | Altavilla et al. (2015)
Is the difference between the five-year Euro swap rate  Longstaff and Schwarz (1995) | Hu and
EUSAS5y-Libor3M and the 3-month Libor. Represents the slope of Euro Cantor (2005) | Sorge and Gadanecz (2008) | - -1 + +
swap curve. Fontana and Scheicher (2010)
Volatilit Represented by the Chicago Board Options Exchange Fabozzi and Kothari (2007) | Szczerbowicz . . . .
olatili
Y Volatility Index (VIX). (2015) | Giirtler and Neelmeier (2016)
Dummy equal to T1if the bond was issued during the
CBPPL first European Covered Bond Purchase Programme
(from May 7, 2009 through June 30, 2010) and 0
otherwise.
Dummy equal to 1 if the bond was issued during the Beirne et al. (2011)| Schuller (2013) |
CBPP2 second European Covered Bond Purchase Programme Szczerbowicz (2015) | Heam et al. (2015) | . . . .
(from October 6, 2011 through October 31, 2012) and 0 Gibson et al. (2016) | Giirtler and Neelmeier
otherwise. (2016) | Gambacorta et al. (2014)
Dummy equal to 1 if the bond was issued during the
CBPP3 third European Covered Bond Purchase Programme »
(from September 4, 2014 through December 31, 2016) :
and 0 otherwise.
Dummy equal to 1 if the bond was issued during the
cspp European Corporate Sector Purchase Programme (from ECB (2017) | Abidi et al. (2017 R ) " "
March 10, 2016 to the final date of our study December ( ) idietal. ( ) : : K K
31, 2016) and zero otherwise.
Dummy that takes the value 1 if the issue date belongs Gerlach et al. (2010) | Bei fal. (2011) |
Financial crisis to the 2007-2008 financial crisis (from September 15, 2008 Sel: ZIT 6(2?)1'3( ) | Beirne ef al. ( ) + + + +
chuller
through April 23, 2010) and 0 otherwise. u )
Dummy that takes the value 1 if the issue date belongs ~ Beirne et al. (2011) | Schuller (2013) |
to the European sovereign debt crisis from after April 24, Szczerbowicz (2015) | Giirtler and Neelmeier + + + +

Sovereign crisis

2010 and 0 before that date.

(2016)

The following characters mean: — = negative impact on the credit spread | + = positive impact on the
credit spread | I =insignificant impact on the credit spread | ? = sign cannot be clearly determined |

NA = information about this variable is not available.
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The initial regression to be estimated is:

Yield to Maturity;
= a + f; Financial Crisis; + 5, Sovereign debt crisis;
+ B3 Country risk; + B, Rated; + s Rated * rating ;
+ B¢ Number of banks + [, Rated + gRatin * Rated
+ B9 Time to maturity; + 1o Risk free rate; (1)
+ [11EUSASy — Libor3M; + (4, Volatility;
+ 13 Number of banks; + 14 Log transaction size;
+ BisTranche to transaction; + B¢ Fixed rate;
+ B17 Currency risk; + [1g Callable; + ¢;

Table 8 reports estimates for high-information sample of 9,053 SB and 14,830
CB issues. Through the table, we can observe three different regressions for SB
and CB in Europe. In the first comparison (la and 2a), we can verify that both
financial and sovereign crises raised significantly the yield to maturity.
Nevertheless, the 2007-08 financial crisis had a greater and statisticaly significant
impact in the SB market (127.49 bps) than in SB market (35.20 bps). On the other
hand, the sovereign debt crisis caused the yields of the SB to rise sharply to values
close to the yields of the CB market. These findings are similar to those of Schuller
(2013) and Giirtler and Neelmeier (2016), who found a statistically and significant
effect between the financial crisis and the debt crisis on the yield to maturity of
the CB. In relation to the risk-free rate, it was found that it does not have a
substantial effect on the yield to maturity of CB (0.88 bps). In turn, contrary to
the expected and the economic theory [Eichengreen and Mody (2000), Kamin and
von Kleist (1999) and Collin-Dufresne et al. (2001)] in the SB market, it was found
a positive relationship between the risk-free rate and the yield to maturity.
Indeed, the evidence revealed that when the risk-free rate varies 100 bps, the
yield to maturity increases by 79.96 bps, keeping everything else constant.
Concerning the fixed rate variable, we find that the impact of fixed rate is higher
for SB (174.81 bps) than for CB (19.21 bps) which is in line with what was
expected by Vink and Thibeault (2008). This considerable difference can be

explained by the fact that, while SB transactions are mainly fixed rate, CB
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transactions are mostly floating rate. Finally, it can be seen that the impact
callable variable on CB yields is higher than that for SB (56.57 bps vs 38.82 bps).
The same relation was found by Fabozzi and Kothari (2007).

The impact of the transaction size logarithm on YTM is negative and
significant for both SB and CB. This suggests that an increase in the transaction
size by €100 million will reduce the required credit spread by 14.73 bps and 12.36
bps, respectively. This can be explained by the fact that large bond issuances are
associated with reduced uncertainty given the high amount of information
available on the market.

The Tranche to transaction ratio presents a significant and negative coefficient,
for either SB or CB. This means that lenders associate an increase in tranche to
transition ratio with a considerable reduction in the yield to maturity and
consequently an increase in credit risk. However, in light of the existing literature
from table 7 of Vink and Thibeault (2008) and Pinto and Correia (2017), was
expected a positive relationship in both bond markets under review.

The variable time to maturity is statistically significant and positive, for SB and
CB issues as the lenders expect a higher return to be exposed to the risk for a
more extended period. In this way, we obtained a value of 3.46 bps for the SB
issues and a value of 3.44 bps for the CB issues.

The variable number of banks is statistically significant and positive for both
SB and CB issues, which means that there is some need for a larger number of
banks in arranging a SB or a CB transaction when the risk of the transaction is
higher.

Country risk is also statistically significant and positive for both markets,
indicating, for example, that a bond issued from a bank rated BBB- (BBB- = 20)
vs. one with AAA rating (AAA =1) will increase yield by 21.85 bps and 8.53 bps
to SB and CB, respectively. These findings are consistent with those of Levy and

Zaghini (2010) and Gibson et al. (2015), who found that country risk positively
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affects the yields, to the extent that when a country's risk increases, yields
increase proportionally (ceteris paribus).

The currency risk has a significant and positive influence on both SB issuance
and CB issuance, with coefficients of 43.14 bps and 44.59 bps, respectively. These
results are in line with what we expected with the literature of Vink and
Thibeault (2008) since investor facing currency risk demands a higher return.

Contrary to what is presented by the existing literature [Longstaff and
Schwartz (1995), Sorge and Gadanecz (2004) and Fontana and Scheicher (2016)],
the credit spread and the slope of the Euro swap curve, EUSA5y-Libor3M and
yields have a positive and significant relationship for SB and CB markets,
meaning that a steeper euro swap curve is associated with higher yields.

Regarding volatility, it is possible to verify a positive and significant
relationship for both bond markets (5B and CB), as would be expected based on
the work of Szczerbowicz (2015) and Giirtler and Neelmeier (2016), since the
higher the volatility of a bond, the higher its risk and the higher the yield to
maturity of that bond.

Finally, regarding the impact of the credit risk on SB's yield to maturity, table
8 revealed that its impact would be significant, since that a degradation of the
rating increases the YTM, which is in line with the existing literature [Buscaino
et al. (2009) and Prokopczuk et al. (2013)].

Nevertheless, in the regressions la, 1b and 1c, the variables “rated” and
“rating*rated” for the YIM analysis of SB were excluded, due to the fact that the
rating of the bonds is equal to its country rating (represented by the “country

risk” variable), as it would cause problems of perfect multicollinearity.
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Table 8 - Regression analyses of the determinants of yield to maturity

Dependent variable:

Yield to maturity (bps) [1a] [1b] [1c] [2a] [2b] [2c]
SB SB SB CB CB CB
Independent variables:
Intercept Only 41.72% 60.74*** 60.25%** 31.28* 77.75%** 53.00%**
(21.699) (21.132) (21.735) (16.378) (17.140) (16.726)
CBPP1 -27.20%%* -36.51%**
(7.411) (9.369)
CBPP2 87.39%** 60.31***
(5.453) (6.477)
CBPP3 -73.80%** -45.08***
(5.550) (6.689)
CSPP -1.22 -52.55%** -12.30 -49.38***
(6.498) (6.368) (8.466) (7.936)
Financial crisis 35.20%** 67.90%** 39.01%** 127.49%** 144.82%** 120.37***
(6.399) (8.133) (6.393) (10.120) (12.174) (10.172)
Sovereign debt crisis 84.98*** 79.56%** 85.05%** 101.2%** 48.28*** 63.03***
(5.279) (5.270) (5.259) (9.104) (9.314) (9.259)
Country risk 21.85*** 21.36*** 21.72%** 8.53%** 9.48*** 8.79%**
(0.748) (0.717) (0.745) (1.195) (1.189) (1.194)
Rated -230.66*** -235.86*** -230.96***
(6.138) (6.097) (6.131)
Rated*rating 30.81*** 30.75%** 30.76***
(0.612) (0.607) (0.611)
Time to maturity 3.46™** 3.82%** 3.54%%* 3.44%%% 3.55%** 3.435%**
(0.173) (0.166) (0.172) (0.241) (0.239) (0.241)
Risk free rate 79.96*** 75.03*** 77.75%** 0.88*** 0.79*** 0.83***
(0.978) (1.237) (1.011) (0.026) (0.029) (0.027)
EUSAS5y-Libor3M 0.76*** 0.56*** 0.68*** 0.78*** 0.69*** 0.72%**
(0.026) (0.031) (0.028) (0.032) (0.040) (0.034)
Volatility 1.51%%* 0.50** 1.26%** 2.32%*% 1.63*** 2.23%**
(0.211) (0.215) (0.212) (0.251) (0.262) (0.251)
Number of banks 1.927%* 1.89*** 1.95%** 1.78%** 2.15%** 1.86%**
(0.495) (0.475) (0.493) (0.460) (0.457) (0.460)
Log transaction size -14.73%** -14.39*** -14.80*** -12.36*** -12.63%** -12.52%**
(0.924) (0.886) (0.921) (1.340) (1.330) (1.338)
Tranche to transaction -43.12** -16.34 -44.27** 43.171%** 40.25%** 41.27%
(17.242) (16.568) (17.179) (7.195) (7.140) (7.192)
Fixed rate 174.81%%* 175.10%** 174.96*** 19.21** 20.82** 20.28**
(8.956) (8.590) (8.923) (8.236) (8.172) (8.227)
Currency risk 43.74*** 46.14*** 42.70%** 44 .59*** 44.68*** 43.87
(6.083) (5.835) (6.061) (3.942) (3.910) (3.939)
Callable 38.82%** 32.22%* 37.93%** 56.57*** 61.41*** 57.35
(14.534) (13.950) (14.481) (4.498) (4.475) (4.494)
Country fixed effects Yes Yes Yes Yes Yes Yes
Number of observations 9,053 9,053 9,053 14,830 14,830 14,830
Adjusted R® 0.59 0.62 0.59 0.35 0.36 0.36

Table 8 presents the results of an OLS regression analysis of the determinants of bond credit spreads for: (i) a high-
information sample of 9,053 sovereign bonds (SB) --model [1a and 2a]--and 14,830 covered bonds (CB)--model [1b
and 2b]. SB is equal to 1 if the bond is a SB and 0 if the bond is an CB. For a definition of the remaining variables, see
Table 7. For each independent variable, the first row reports the estimated coefficient and the second row reports the
p-value. Coefficients were estimated based on heteroskedasticity-consistent standard errors clustered by transaction.
We controlled for country and year fixed-effects. ***, ** and * denote statistical significance at the 1%, 5% and 10%

levels, respectively.



Yield to Maturity;
= a+ f(; CBPP1; + [, CBPP2; + (3 CBPP3;
+ B, CSPP; + fs Financial Crisis;
+ [ Sovereign debt crisis; + [; Country risk;
+ Pg Rated; + B9 Rated * rating ; 2)
+ 1o Number of banks + [, Rated + [1;Rating
* Rated + [13 Time to maturity; + 14 Risk free rate;
+ B1sEUSAS5y — Libor3M,; + (16 Volatility;
+ 17 Number of banks; + g Log transaction size;
+ Bi9Tranche to transaction; + 3,o Fixed rate;
+ B,1 Currency risk; + B,, Callable; + ¢;

In columns 1b and 2b of Table 8 we have added to the original equation four
macroeconomic variables that represent four of the APP launched by the ECB.
Therefore, 4 dummy variables were created: (i) CBPP1, set equal to 1 if the bond
was issued during the first European Covered Bond Purchase Programme (from
May 7, 2009 through June 30, 2010) and 0 otherwise; (ii) CBPP2, set equal to 1 if
the bond was issued during the second European Covered Bond Purchase
Programme (from October 6, 2011 through October 31, 2012) and 0 otherwise;
(iii) CBPP3, set equal to 1 if the bond was issued during the third European
Covered Bond Purchase Programme (from September 4, 2014 through December
31, 2016) and 0 otherwise; (iv) CSPP, set equal to 1 if the bond was issued during
the European Corporate Sector Purchase Programme (from March 10, 2016 to the
final date of our study December 31, 2016) and zero otherwise. Analyzing the
performance of the CBPP1 estimator, we conclude that it is associated with a
statistically significant decrease of 27.20 bps in the SB yields and 36.51 bps in the
CB yields. These conclusions are consistent with those of Heam et al. (2015) and
Gambacorta et al. (2014), which show that the implementation of this program
has caused a reduction in the YTM and, by this way, the ECB's objectives were
fulfilled. However, opposite results were obtained for CBPP2. This program,
launched in 2011, had a positive effect on the YIM, which increased by 87.39 bps
and 60.31 bps for SB and CB, respectively. This is consistent with the conclusions
of authors like Pinto and Correia (2017) or Schuller (2013). Thus, this program

has not produced the expected effects of ECB. Notwithstanding, most recently in
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2014, the introduction of CPP3 presented results in line with the ECB's goals. In
this case, the impact of this program on yields was negative and significant by
73.80 bps for the SB and 45.08 bps for CB.

Finally, concerning the CSPP, results show that the impact of this program on
SB and CB yields is insignificant — models 1b and 2b as would be expected from
the findings of [Abidi et al. (2017)]. Considering that, this program intends to
reduce the cost of corporates funding we regress models 1c and 2c in which this
APP is considered only. In fact, we can see that in column 1c and 2c, the variable
became significant, presenting negative values of 52.55 bps for SB and 49.38 bps
for CB. In this case, the model tells us that if we run the regression without
controlling for other APP programs, the impact is statistically and negative.
However, when we monitor for all APP programs, the impact is not significant.
Thus, the conclusion is that the objectives of the ECB, which aimed to provide
further monetary policy accommodation to corporates and contribute to a return
of inflation rates to levels below, but close to 2% in the medium term, have not
been achieved.

In this way, we are able to answer to Q.1 and Q.2. As described earlier, we
found that the following asset purchase programs: CBPP1 and CBPP3 met ECB
goals and contributed positively to the reduction of the medium-term financing
costs of euro area states and companies. On the other hand, CBPP2 and CSPP had
an adverse effect on ECB policy, being that CBPP2 presented a coefficient of 87.39
bps on the SB market and 60.31 bps on the CB market and the CSPP not
presenting statistically significant values if we consider the launch of all APP.
(Q.1). In addition, we can see that CBPP3 contributed most to reducing the ECB's
financing costs in SB and CB markets, with a statistically significant and
negatives coefficients of 73.80 bps and 45.08 bps, respectively (Q.2). These results
are consistent with the economic studies of authors such as Beirne et al. (2011),

Szczerbowicz (2015) and Giirtler and Neelmeier (2016).
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Chapter 5: Robustness Checks

Following the sovereign debt crisis coupled with the loss of market
confidence, the public debt of Eurozone countries was close to 100% of GDP and
in three countries (Greece, Portugal and Ireland), it surpassed this figure
significantly. This increase in the stock of public debt, accompanied by a rise in
interest rates on sovereign debt in the secondary market worsened the interest
rate on new financing.

We are able now to examine how certain regression coefficient estimates
behave when the regression specification is modified for different subsamples. If
the coefficients are reasonable and robust, this is commonly interpreted as
evidence of structural validity.

In this context, both during the financial crisis and during the sovereign debt
crisis were carried out by the ECB covered bonds programs with identical effects.
As we saw earlier, CBPP1 was launched in 2009 under the ECB Asset Purchase
Programme (APP) it would be responsible for outright purchases in the nominal
value of € 60 billion in both primary and secondary markets. Moreover, CBPP2
was launched in 2011 with a budget of € 40 billion, aimed at facilitating the
financing conditions of companies, banking institutions e individuals. More
recently, in 2014, the ECB through CBPP3 proposed to buy € 20.9 billion of
covered bonds.

Indeed, the APP may have relieved the PIIGS of their sovereign debt burdens
by offsetting the Troika's austerity measures such as the deflationary pressure of
wage cuts [Flim (2015)]. In fact, deflation makes money worth more in the future.
On the other hand, debt can become more expensive. In this sense, when a
country is hit by an economic crisis, as a rule, the national banks reduce interest
rates and depreciate the currency. However, since the PIIGS belong to the EU,

currency depreciation is not available because of its lack of autonomy.
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It should be noted that, under the SMP, the ECB bought about 220 billion euros
of government bonds from all PIIGS countries [Flim (2015)]. The effect of this
program was positive in reducing the volatility of the PIIGS bond yields. (Flim
2015).

In the same line, Breuss (2016) states that in order to combat deflation, the ECB,
through its asset purchase program amounting to € 60 billion, launched in 2015,
aimed, among other objectives, to stabilize the upward trend in sovereign bond
spreads of periphery countries.

Table 9 presents the results of estimating our baseline model for sub-samples
creating according to whether bonds were issued by corporates or countries
belonging to PIIGS, Germany or Non-Germany. Columns 1 to 3 report the results
for SB issued by PIIGS (Portugal, Ireland, Italy, Greece and Spain), Germany and
non-Germany countries, in the 2000-2016 period.

Overall, with CBPP1 and CBPP3 the ECB achieved the desired effects of
improving the financing conditions for countries and reducing the cost of
funding. While CBPP1 was more beneficial to Germany, with a negative and
statistically significant decrease of 34.35 bps in yields, the CBPP3 impacted highly
the yields on SB issued by PIIGS, with a 158.16 bps drop. These findings are
similar to the ones presented by Beirne et al. (2011) and Szczerbowicz, (2015). On
the other hand, CBPP2, as expected and verified by authors like Szczerbowicz,
(2015) and Gambacorta et al. (2014), had an adverse effect on yield to maturity;
i.e., the relationship between the CBPP2 and SB yields is significant and positive.
Finally, in relation to CSPP, we could see that this program had an adverse and
statistically significant effect on yield to maturity, both for SB issued by PIIGS
(23.56 bps) and Germany (28.75 bps). However, when the euro area is analyzed

without Germany, the impact is not statistically significant.
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Table 9 — The impact of ECB CBPP and CSPP on SB and CB yield to maturity

Dependent variable:

Yield to maturity (bps) [1d]
[1£] [2d] [2e] [2f]
B . Ireland.
5 I(tGlre(;ce tre jnd SB (Cgle] ) SB (Non- CB (Greece. Ireland. CB CB (Non-
a };P:irn;lga ) ermany Germany) Italy. Portugal. Spain) (Germany)  Germany)
Independent variables:
Intercept Only 73.81%* 57.26 5,00 233.7%%* 130.94%** 125.12%%*
(33.428) (44.462) (22.937) (44.144) (45.210) (18.551)
CBPP1 -20.72%* -34.35%* -26.72%%* 24.25 -98.20%** -9.12
(9.888) (13.421) (8.797) (17.323) (20.241) (10.860)
CBPP2 153.72%%* 23.71** 99.77%** 123.98*** 27.36* 71.38***
(7.117) (10.491) (6.384) (13.060) (13.970) (7.426)
CBPP3 -158.16*** -21.67%* -90.61*** -79.83*** -8.40 -53.24%%*
(7.883) (9.258) (6.731) (14.457) (15.396) (7.491)
cspp 23.56** 28.75** -5.50 -2.13 -26.93 -5.94
(9.419) (11.246) (7.818) (18.968) (19.970) (9.440)
Financial crisis 85.32%** 47.00%** 80.19%** 133.94%%* 134.96%** 148.29%%*
(11.591) (14.417) (9.710) (25.341) (27.530) (13.839)
Sovereign debt crisis 160.04*** 29.42%** 99.12%** 216.32%** 12.60 85.95%**
(7.939) (8.946) (6.318) (21.662) (21.451) (10.409)
Country risk 25.67%** 0,00 21.21%** -7.74%%* 0,00 1.52*
(1.081) (omitted) (0.562) (1.843) (omitted) (0.797)
Rated -287.31%** -267.63*** -208.15%**
(13.651) (14.670) (6.583)
Rated*rating 32.847%* 30.91** 30.52***
(1.341) (1.507) (0.647)
Time to maturity 5.89%** 3.94%** 3.94%** 4.71%%* 3.57%%* 3.81%*
(0.221) (0.402) (0.181) (0.653) (0.608) (0.255)
Risk free rate 68.33*** 88.53*** 70.99%** 0.94*** 0.86*** 0.76***
(2.262) (2.055) (1.435) (0.063) (0.064) (0.032)
EUSA5y-Libor3M 0.66*** 0.65*** 0.58*** 0.52%** 0.77%** 0.65***
(0.042) (0.054) (0.037) (0.078) (0.094) (0.044)
Volatility 1.94% -0.06 0.59** 2.06%** 2.78%** 1.17%%
(0.293) (0.369) (0.258) (0.567) (0.581) (0.301)
Number of banks 2.197*** 4.77%%% 1.53%** -0.88 1.20 0.99*
(0.624) (0.900) (0.544) (1.118) (0.899) (0.543)
Log transaction size -12.52%%* -11.22%%* -15.82%* 11.26%** -12.31%* -6.83***
(1.364) (1.302) (0.884) (2.284) (3.050) (1.445)
Tranche to transaction -63.46*** 29.03 -53.53*** -23.47 65.5%** 50.03***
(21.269) (38.578) (18.304) (16.876) (20.538) (7.612)
Fixed rate 21.78 14.73 202.21%** -16.64 36.27* 26.54%**
(15.869) (17.517) (9.503) (13.979) (20.932) (8.910)
Currency risk -45.15%** 56.52%** 49.56*** 55.01%** 85.23%** 59.76%**
(9.922) (8.705) (6.930) (10.059) (8.791) (4.103)
Callable 53.08 -35.24** 53.41 66.28*** 89.827%** 56.12%**
(46.581) (14.755) (33.303) (9.527) (11.825) (4.866)
Country fixed effects Yes Yes Yes Yes Yes Yes
Number of observations 2,931 2,217 6,836 2,824 3,272 11,558
Adjusted R? 0.66 0.69 0.58 0.41 0.39 0.33
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Table 9 presents the results of an OLS regression analysis of the determinants of sovereign bonds (SB) and
corporate bonds (CB) yield to maturity for : (i) two high-information sub-samples of 2,931 SB and 2,824 CB
issued by PIIGS (Portugal, Italy, Ireland, Greece and Spain) --columns 1 and 4; (ii) two high-information
sub-samples of 2,217 SB and 6,836 SB issued by Non-German and German banks, respectively--columns 2
and 3; (iii) two high-information sub-samples of 3,272 CB and 11,558 CB issued by Non-German and
German banks, respectively--columns 5 and 6. CBPP1 is equal to 1 if the SB or SB issue date belongs to the
announcement and implementation of the first CBPP (from May 7, 2009 through June 30, 2010), and 0
otherwise. CBPP2 is equal to 1 if the CB issue date belongs to the announcement and implementation of the
second CBPP (from October 6, 2011 through October 31, 2012), and 0 otherwise. CBPP3 is equal to 1 if the
CB issue date belongs to the announcement and implementation of the second CBPP (from September 4,
2014 through December 31, 2016), and 0 otherwise. Financial crisis is equal to 1 if the CB issue date belongs
to the 2007-2008 financial crisis (from September 15, 2008--Lehman Brothers' bankruptcy filing date--
through April 23, 2010), and 0 otherwise. . For a definition of the remaining variables, see Table 7. For each
independent variable, the first row reports the estimated coefficient and the second row reports the p-value.
Coefficients were estimated based on heteroscedasticity-consistent standard errors clustered by transaction.
We controlled for country and year fixed- effects. ***, ** and * denote statistical significance at the 1%, 5%
and 10% levels, respectively.

Columns 4 to 6 show that the CBPP3 and the CSPP have caused the yield to
maturity of CB issues to fall in the euro area (PIIGS, Germany and Non-
Germany), though this impact is not significant for the CSPP variable. These
findings of CBPP3 are similar to those provided by Heam et al. (2015). However,
Abidi et al. (2017) also reveal an effect that cannot be precisely determined about
the effectiveness of CSPP in the financing conditions of euro area countries and
companies.

About CBPP1, the results display a negative and statistically significant
coefficient of 98.2 bps for Germany CB market, howsoever, for the remaining
issues of CB in other eurozone countries, the results are not statistically
significant.

Finally, and in the light of what we have seen so far, CBPP2 has had, in fact,
an adverse effect on yield to maturity in all countries in the euro area, thus
contributing to an increase in YITM when the ECB's objective would be a
reduction. This scenario can be explained by the fact that demand for CB is
significantly lower than the announced value for the purchase of assets, with
demand being € 16.4 billion for a € 40 billion announced buyout program by the
ECB. Furthermore, this could indicate that the ECB might intend to buy CB at

prices which the companies were not prepared to undertake.
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Thus, answering to Q.3, it is reported that the CBPP1 and CBPP3, had a
reducing effect on the PIIGS YTM of the SB issues. The programs CBPP2 and
CSPP, end up having an opposite effect to what was expected from the ECB, since
they led to an increase of the YTM in PIIGS countries. On the other hand, in the
CB market, it can be seen that the YTM emissions from German companies
decreased following the CBPP1, while CBPP2 had an opposite effect to the ECB.
In PIIGS, only CBPP3 had the desired effect of YITM reduction. As in the
emissions of German companies, CBPP2 caused an increase in the YTM of CB
emissions in PIIGS.

Beyond the effects underlying the ECB APP, the variables that had the most
impact on the YIM of the SB in relation to the PIIGS were: (i) the sovereign debt
crisis, which presented a positive and statistically significant coefficient of 160.04
bps, that is, during the sovereign crisis (2010-16), associated with a feeling of
distrust in the markets, having the investors increased their risk premiums; (ii)
the risk free rate, which revealed a statistically significant positive factor of 68.33
bps, which makes sense since the risk free rate and the YTM have a positive
relation (a 1 bp change in risk free rate leads to an increase in YTM of 68.33 bps),
ceteris paribus; and (iii) the tranche to transaction, report a negative and
statistically significant value of 63.46 bps, contrary to what would be expected
based on the literature of Vink and Thibeault (2008), and suggesting that lenders
associate an increase in tranche to transaction ratio with a significant reduction
of credit risk.

Regarding the impact of YTM on the PIIGS CB, it is possible to determine the
substantial effect of three variables: (i) the “rated” variable, that has a coefficient
of 287.31 bps, which means that the YTM of CBs that have rating from agencies
such as S&P or Moody's are more sensitive to rating variations; (ii) the sovereign
debt crisis, 2010-12, which similarly to SB also strongly influenced the CB market,

with a positive and statistically significant coefficient of 216.32 bps and finally
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(iii) the variable callable, which presents a positive and statistically significant
coefficient of 66.28 bps according to what would be expected, to the extent that a
CB is a derivative instrument that has a higher risk associated with the fact that
it may be redeemed by the issuer prior to its maturity. For example, if a company
issued a bond, and then interest rates fall, it is usual for the company to refinance
its debt with the lowest interest rate possible. In this case, the company exercises

the call option and reissues the bond at a lower interest rate.
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Conclusion

The objective of this research was to assess the impact of the APP on the
financing cost of euro area states and companies.

The APP has been an important source of extraordinary financing for euro
area countries and corporates. We note that most of the ECB's asset purchase
programs have stimulated the economy to the level of the YTM reduction in
bonds, which has led to a reduction in long-term interest rates and consequently
lent more liquidity to higher risk assets.

We documented that, the first CBPP1 was able to have a much more significant
impact since it coincided with the reduction of interest rates by the US Federal
Reserve. However, in Europe, the interest rates are already at their historically
lower levels, with yields of public debt already in negative territory for certain
countries (e.g. Germany and France), which could reduce the effectiveness of the
European program when compared to the American.

Another critical issue is that US companies are more reliant on the bond
market to finance themselves, while European companies are more dependent
on bank credit. In this way, it is expected that the impact of a program with this
typology will have more impact on the US bond market, since similar to what
happened with CBPP2, if the purchase of debt by the ECB is not accompanied by
a regulatory force that promotes banks to private sector companies, the
effectiveness of the programs may not have the desired effect and thus do not
translate into increased private investment.

One of the main arguments against the EQ policy pursued by the ECB is risk
sharing, while the FED assumes all losses incurred by the Member States, the
euro area only accounts for only 20% of the shared risk, thus weakening the effect

of the EQ in cases of non-compliance.
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On the empirical analysis, we have investigated how common pricing factors
affect the YTM of SB and CB issues. We found that most of the standard pricing
characteristics exhibited by SB and CB differ substantially.

This investigation suggests that the CBPP stimulated a reactivation of covered
bonds market. This evolution improved the funding activity across the eurozone
and also on the non-eurozone (e.g. UK). Financial institutions, such as banks
were able to get long-term finance through the covered bonds and therefore fund
the companies to boost the eurozone economy [Beirne et al. (2011)].

The use of covered bonds and asset securitization by the ECB brings similar
benefits, however, in times of crisis, the covered bonds present more exciting
characteristics than asset securitization since they are safer but on the other hand,
they are more expensive. Both generate funding for the issuer and in the
investor's perspective both have low risk and liquidity in the secondary market
[Schwarcz, (2011)].

In order to maximize the possible positive effects of the APP, the members of
the Euro group could modify tax regulations to stimulate greater corporate
investment, construction and consumption, without having to increase their
fiscal deficits and without requiring authorization from the European
Commission.

Altogether, we have found that the following asset purchase programs:
CBPP1, CBPP3 and CSPP met ECB goals and contributed positively to the
reduction of the medium-term financing costs of euro area states and companies.
On the other hand, CBPP2 had an adverse effect on ECB policy, presenting a
coefficient of 87.39 bps on the SB market and 60.31 bps on the CB market.
Moreover, the CSPP, also did not contribute to the decrease of yields, presenting
coefficients that are only statistically significant if we consider its separate effect.
(not considering the other APP) (Q.1). In addition, we can see that CBPP3
contributed most to reducing the ECB's financing costs, with a statistically

significant and negative coefficient of 73.80 bps. On the other hand, apparently
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the CSPP was the program that most contributed to the reduction of corporate
financing costs, with a negative coefficient of 49.38 bps, however, if we consider
its effect together with the launch of the other programs, the impact is not
significant in both markets (5B and CB) (Q.2). These results are consistent with
the economic studies of authors such as [Beirne et al. (2011), Szczerbowicz (2015)
and Glirtler and Neelmeier (2016)].

Concerning research question 3 (Q.3), it was reported that the CBPP1 and
CBPP3, had a reducing effect on the PIIGS YIM of the SB issues. The programs
CBPP2 and CSPP, end up having an opposite effect to what was expected from
the ECB, since they led to an increase of the YTM in PIIGS countries. On the other
hand, in the CB market, it can be seen that the YTM emissions from German
companies decreased following the CBPP1, while CBPP2 had an opposite effect
to the ECB. In PIIGS, only CBPP3 had the desired effect of YTM reduction. As in
the emissions of German companies, CBPP2 caused an increase in the YTM of CB
emissions in PIIGS.

Beyond the effects underlying the ECB APP, the variables that had the most
impact on the YIM of the SB in relation to the PIIGS were: (i) the sovereign debt
crisis, which presented a positive coefficient of 160.04 bps, associated with a
feeling of distrust in the markets, having the investors increased their risk
premiums, (ii) the risk free rate, which revealed a positive factor of 68.33 bps, and
(iii) the tranche to transaction, report a negative coefficient of 63.46 bps, contrary
to what would be expected based on the literature of Vink and Thibeault, (2008),
and suggesting that lenders associate an increase in tranche to transaction ratio
with a significant reduction of credit risk.

Regarding the impact of YTM on the PIIGS CB, it is possible to determine the
substantial effect of three variables: (i) the “rated” variable, that has a coefficient
of 287.31 bps, which means that the YTM of CBs that have rating from agencies
such as S&P or Moody's are more sensitive to rating variations; (ii) the sovereign

debt crisis, 2010-12, which similarly to SB also strongly influenced the CB market,
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with a positive and statistically significant coefficient of 216.32 bps and finally
(iii) the variable callable, which presents a positive coefficient of 66.28 bps
according to what would be expected, to the extent that a CB is a derivative
instrument that has a higher risk associated with the fact that it may be redeemed
by the issuer prior to its maturity.

The main limitation of this investigation consisted of the data collection
process, at the country risk level. It should be noted that several countries during
the period of analysis (2000-2016) are not rated, and to some extent affect the
veracity of the sample. In addition, the analysis should not remain here, since
there are so many pricing characteristics that affect SB and CB and were not
therefore addressed in this study.

This study also highlights the need for further research into other ECB
programs such as the public sector purchase program (PSPP) and the asset-
backed securities purchase program (ABSPP).

In addition, it would be interesting also to undertake a similar study such as
QE policies adopted in other jurisdictions such as UK, US, and Japan in recent
years to compare the impacts on the cost of funding of their companies and
countries [Gambetti and Musso, (2017)].

Such research could potentially contribute to the continuing debate and the
search for a consensus on the effectiveness of the APP across the euro area since
such programs imply a considerable expenditure of resources from the European

Central Bank.
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Attachments

Attachment I — Credit rating scales

Value
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Figure 11 — Credit Rating Scales
Rating Agency

Standard and

Moody’s Poor Fitch
Aaa AAA AAA
Aa1 AA+ AA+
Aa2 AA AA
Aa3 AA- AA-

A1 A+ A+
A2 A A
A3 A- A-
Baa1 BBB+ BBB+
Baa2 BBB BBB
Baa3 BBB- BBB-
Ba1 BB+ BB+
Ba2 BB BB
Ba3 BB- BB-
B1 B+ B+
B2 B B
B3 B- B-
Caal CCC+ CCC+
Caa2 CCcC CCcC
Caa3 CCC- CCC-
- CC CC
- D D

Source: Adapted from (Vink and Thibeault, 2008)
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