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Abstract

This paper investigates the impact of quantitative and qualitative factors on
the long-term sovereign credit ratings of nine countries that joined the European
Union in 2004 (Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia, and Slovenia). Among this group, two subgroups are distinguished —
euro area members and countries that pursue an independent monetary policy.
The analysis is conducted for the period of 2004q1 — 2018q4, which is later divid-
ed into pre-crisis, crisis, and post-crisis sub-periods. Using a panel fixed effects
model with robust standard errors, we find that the macroeconomic variables
played the dominant role throughout the period under analysis, and particularly
during the crisis. Moreover, the quality of governance had an important impact
on the ratings in all three sub-periods. We also find that euro area membership
has provided additional benefits in terms of countries’ perceived credibility.
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Introduction

Sovereign credit ratings are used as measures of countries’ (perceived) credi-
bility and willingness to repay their debt obligations in full and on time. They
reflect countries’ economic, financial and political situation as well as their level
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of economic development. Countries care about the best possible assessments
due to the following considerations. First, a credit rating determines the coun-
try’s terms of access to the international capital market. Second, the sovereign
credit rating constitutes the benchmark for ratings given to various domestic
entities such as banks or companies. This phenomenon is known as the sovereign
ceiling doctrine (Luitel, Vanpée and De Moor, 2016). Third, some investors are
constrained by law as to the asset quality they can hold in their portfolios. This
quality is reflected by credit ratings.

Credit ratings are ascribed by credit rating agencies (CRAs), out of which
three American agencies, i.e., Standard & Poor’s (S&P), Moody’s, and Fitch
Ratings, are the most influential. In their decision-making process, CRAs take
into consideration two main groups of factors. The first one encompasses factors
reflecting issuers’ economic and financial standing. The second one pertains to
qualitative characteristics such as the political system and its stability, degree of
corruption, governance, etc.

Determinants of sovereign credit ratings have been studied in a number of
papers despite regularly published reports in which CRAs identify factors taken
into consideration. This is due to the fact that the weights ascribed to those fac-
tors are not revealed (Dopierata, Ilczuk and Wojciechowski, 2020). Moreover,
the final decisions on credit ratings might differ from what is implied by qualita-
tive and quantitative analyses as they are subject to judgmental adjustments of
credit rating committees (De Moor et al., 2018).

Although many studies have examined the determinants of sovereign credit
ratings, relatively little attention has been given to the so-called ,,new* European
Union (EU) member states. In 2004, a group of ten countries joined the ranks of
the EU, seven of which accepted the euro, while three conduct their monetary
policy independently. Admittedly, they have been included in previous analyses,
but usually as part of a broader category of emerging markets or lower-rated
countries. In retrospect, it is worth exploring how these two groups stacked up in
terms of perceived default risk. Furthermore, in the years 2004 — 2018, the EU,
and the euro area in particular, experienced fast-changing economic conditions,
including periods of (relative) tranquility and a period of severe crisis, which
threatened the functioning of the currency union and the common market. Hence,
the aim of this paper is to identify the factors that shape the sovereign credit
ratings of the ,,new* EU members in the period of 2004 — 2018, with a special
focus on the status of a (non)euro area member and against the background of
the changing economic situation.

The contribution of this paper to the existing literature is threefold. First, we
explore the determinants of the sovereign credit ratings of the EU countries from
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Central and Eastern Europe (CEE) and take into account the specifics of this
region. Thus, this study is also a departure from the recent analyses that investi-
gated the impact of the euro area crisis on sovereign credit risk, though mostly
they focused on the ,,0ld*“ EU member states. Second, building on Reusens and
Croux (2017), who provide evidence that the CRAs changed their assessment
after the outbreak of the euro area crisis, we investigate the factors determining the
sovereign credit ratings in the period 2013q1 — 2018g4, when the highest tensions
in the euro area were receding, compared to the pre-crisis (2004ql — 2008q2)
and crisis periods (2008q3 — 2012g4). Third, we investigate if and how merely
using the euro — alongside the ,traditional” set of quantitative and qualitative
factors — has influenced the sovereign credit ratings of the ,,new* EU member
states. Taking the results of previous research (cf. Alexy, Kacer and Ochotnicky,
2014 or Wilson, Ochotnicky and Kacer, 2014), which indicates that euro area
membership is associated with higher ratings in CEE countries, we aim to check
whether this positive relationship also persisted during the crisis and in the post-
crisis years, after substantial changes in the institutional framework of the euro
area were introduced.

The remainder of this paper is as follows. Section 1 provides a literature review
related to the determinants of sovereign credit ratings. Section 2 briefly describes
the rating systems of S&P, Moody’s, and Fitch, and the variables used as ex-
planatory variables in our study. Section 3 presents our empirical methodology.
In Section 4, we discuss the empirical results. The last Section concludes.

1. Literature Review

The literature on the determinants of sovereign credit ratings is substantial.
Different determinants have been identified depending on (the groups of) coun-
tries and time periods considered, as well as estimation methods used. Below,
the most important bodies of research will be presented. Needless to say, the
evolution of threads taken is closely related to the changing developments in
the global economy, with the impact of the global financial crisis of 2007/2008
dominating the most recent studies.

The initial research concentrated mainly on the macroeconomic determinants
of sovereign credit ratings. The first systematic study was conducted by Cantor
and Packer (1996), who found the significance of six variables: per capita in-
come, GDP growth, inflation, external debt, level of economic development, and
default history. Subsequent studies largely confirmed Cantor and Packer’s find-
ings and/or pointed to a slightly larger role of external variables (cf. Monfort and
Mulder, 2000; Afonso, 2003; Bissoondoyal-Bheenick, 2005).
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Over time, more and more attention was given to institutional and political
factors as potential explanatory variables. For example, Mellios and Paget-Blanc
(2006), next to nine macroeconomic factors, identify the important role of the
corruption index interpreted as an indicator of governance quality. Afonso,
Gomes and Rother (2011) provide evidence for the significance of government
effectiveness as a long-term determinant. Governance turns out to be significant
in the study of Erdem and Varli (2014), whereas it is the European Economic
Policy Uncertainty Index in the study of Boumparis, Milas and Panagiotidis
(2017). Teixeira et al. (2018) find that both the corruption index and the political
stability index might exert an important impact on ratings.

In the aftermath of the 2008/2009 global financial crisis, research interest
turned to the factors that reflect financial system stability, which were rarely
accounted for in the studies carried out prior to the crisis. The results of this
strand of the literature show that these factors play an important, additional role
in shaping sovereign credit ratings. For example, Boumparis, Milas and Panagio-
tidis (2019) identify a feedback loop between the ratings and banking risk factor
approximated by non-performing loans (NPLs). Sehgal et al. (2018) employ
domestic credit to the private sector by banks (% of GDP) to measure the size of
the banking system and demonstrate that countries with larger banking systems
are likely to have lower sovereign risk assessments. Chari et al. (2019) introduce
a new metric of the expected joint loss of the banking sector in the event of
a large financial meltdown (JLoss) and show that there is a negative correlation
between the metric and sovereign credit ratings.

Further, an important conclusion stemming from a large number of studies is
that the determinants of sovereign credit ratings vary depending on the level of
the country’s economic development or its membership in a given economic
integration group. Taking into account the European context only, Miricescu,
Tatu and Cornea (2016) investigate the determinants of sovereign credit ratings
of 25 EU countries over the period 2005 — 2012. They show that the ratings of the
EU-15 advanced economies largely depend on real GDP growth, GDP per capita,
unemployment, and current account balance, whereas those of the ten transition
countries of CEE are more sensitive to public debt, inflation and corruption con-
trol. Alexy, Kéacer and Ochotnicky (2014) contribute to the literature by measur-
ing the impact of EU and euro area membership on sovereign risk assessment of
the Visegrad Four countries. They provide evidence that joining the ranks of the
EU, as well as adopting the euro, improved the ratings of those countries. Similar
results for individual rating agencies were obtained by Wilson, Ochotnicky and
Kacer (2014), who investigated 13 EU countries from the CEE region and Turkey.
However, in another study, Reusens and Croux (2017) indicate that using the
common currency worked to the advantage of the euro area members only in the
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pre-crisis period. After the outbreak of the European debt crisis in 2009, the effect
switched from positive to negative. Further, the findings of Boumparis, Milas
and Panagiotidis (2017) point to heterogeneities in the euro area itself. In par-
ticular, GDP per capita remains the key variable for high-rated countries, where-
as competitiveness and regulatory quality play a larger role for lower-rated ones.

Finally, different authors employed alternative econometric tools to investi-
gate the relationship between sovereign ratings and their determinants. In particu-
lar, two approaches have been dominant. The early studies applied linear regres-
sion techniques that assume the cardinality of the sovereign ratings (cf. Cantor and
Packer, 1996; Afonso, 2003; Connolly, 2007). Over time, this approach came
under criticism, as more and more researchers questioned the assumption of an
equal distance between any two adjacent categories of rating (e.g., a difference
between AAA and AA+ seems ,,smaller than a difference between BBB- and
BB+). Hence, to address this controversy, the use of ordered response models,
which assume that sovereign ratings represent an ordinal ranking of creditwor-
thiness, has become more common (cf. Afonso, Gomes and Rother, 2011; Erdem
and Varli, 2014; Tennant, Tracey and King, 2018).

The summary of the assumptions, i.e., countries considered, sample period,
methodology, and key rating-drivers identified in the papers discussed here are
presented in Table 1.

Table 1
Overview of Existing Literature on Sovereign Credit Rating Determinants
Study Dataset Sample Methodology* Explanatory variables
period with significant influence
Cantor and 49 countries Ratings as of | OLS Per capita income, GDP growth,
Packer 29 September inflation, external debt, level of
(1996) 1995 economic development, default history
Monfort and | 20 emerging 1995 -1999 | Dynamic panel Debt/exports, debt rescheduling, fiscal
Mulder economies model balance, GDP growth, inflation, TOT,
(2000) export growth rate, investment/GDP
Afonso 81 countries Ratings in Ols GDP per capita, external debt
(2003) (29 developed |June 2001 to exports ratio, level of economic
and 52 development, default history, real
developing) growth rate, inflation rate
Bissoondoyal-| 95 countries December Ordered probit GNP per capita, inflation (in addition,
Bheenick 1995 — model CA balance and level of foreign
(2005) December reserves for a subsample of low rated
1999 countries)
Mellios and 86 countries Ratings on Ordered logit Per capita income, government
Paget-Blanc 31 december | model income, changes in real exchange rate,
(2006) 2003 inflation rate, default history,
corruption index
Connolly 52 countries 1993 —2002 | Pooled Two-Stage | GDP per capita, growth in GDP,
(2007) Least Squares previous default, corruption perception
regression, index
Generalized
Two-Stage Least
Squares regression
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Afonso 66 countries 1995 —2005 | Linear regression, | Short-run determinants: GDP per
etal. (2011) | for Moody’s, ordered probit capita, real GDP growth, government
65 for S&P, model, random debt, government deficit; long-run
58 for Fitch effects ordered determinants: government
probit effectiveness, external debt, foreign
reserves, sovereign default dummies
Erdem and 8 emerging 2002 —2011 | Linear regression, | Budget balance/GDP, GDP per capita,
Varli (2014) markets ordered response governance indicators, reserves/GDP,
models external debt/export
Alexy et al. Visegrad Four | 1993 —2012 | Linear model with | Inflation, unemployment, broad money
(2014) countries fixed effects to GDP, import to export, openness
of the economy, government gross
debt, primary balance, size of the
government, voice and accountability
score of Worldwide Governance
Indicators, EU and EMU membership
Wilson 13EU 1993 —2012 | Linear model with | Per capita GDP and gross debt
etal. (2014) countries random effects, (for all equations), real GDP growth,
from the CEE ordered probit, government size, inflation, foreign
region and ordered probit reserves to imports, external balance,
Turkey with random primary balance, EU and EMU
effects dummies (in individual equations),
crisis dummy
Miricescu 25 EU 2005 -2012 | Linear model with | Inflation, unemployment, public debt
et al. (2016) countries random effects to GDP ratio, real growth rate, GDP
per capita, control of corruption, CA
Boumparis 19 Eurozone 2002 —2015 | Quantile regression | GDP per capita, government debt, CA
etal. (2017) | countries balance, inflation rate, unemployment
rate, regulatory quality,
competitiveness indicator, EPU
Reusens 90 countries 2002 - 2015 | Multivariate Fiscal balance, economic development,
and Croux ordered probit external debt, Eurozone membership,
(2017) model GDP growth, government debt, as well
as the interaction of the last two
variables, inflation, default history
Sehgal 135 countries {2008 —2012 | Ordered logit Economic strength indicators, inflation,
etal. (2018) and probit model governance indicators, fiscal strength
indicators, domestic political risk, size
of the banking system
Teixeira 86 countries 1993 —2013 | Ordered probit GDP per capita, GDP growth,
et al. (2018) model unemployment, inflation, investment/
GDP, external debt/GDP, liquidity
risk, CA balance, government debt,
default history, corruption index,
political stability index, regional
dummy variables, dummy variables
associated with the Asian crisis and
the recent international financial crisis
Tennant 132 countries | 1996 —2011 | Ordered probit Debt stock, debt service, GDP per
et al. (2018) model capita, investment, exports of goods
and services, total reserves in months
of imports, CA balance, inflation,
domestic credit, institutional quality,
default history, binary variables related
to the countries’ development level
Boumparis 72 countries 1998 -2016 | VAR Uncertainty, GDP growth rate,
et al. (2019) investments, government debt, fiscal
balance, NPLs
Chari et al. 19 emerging 1999q1 - OLS with robust JLoss, GDP per capita, U.S. Treasury
(2019) economies 201793 standard errors rate, on/off-the-run spread

Note: * In each case where the authors included more than one country and more than one period, panel estima-
tion techniques were used.

Source: Authors’ own compilation.
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2. Data

2.1. Credit Rating Systems and the Response Variable

We use quarterly data from 2004q1 to 2018qg4 for nine countries that joined
the EU in 2004 (Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia, and Slovenia). Our dependent variable is the sovereign credit rating
ascribed by the three most influential rating agencies, i.e., S&P, Fitch, and
Moody’s.

S&P distinguishes four main credit rating scales: A, B, C, and D. ,,AAA" is
the highest rating and indicates an obligor’s ,.extremely strong capacity to meet
its financial commitments®. ,,SD* and ,,D* are the lowest credit ratings. The first
is assigned when an obligor is believed to have selectively defaulted on part of
its financial obligations. An obligor rated ,,D* is believed to fail to meet (sub-
stantially) all of its obligations in a timely manner. To differentiate among issuers
in the same category, S&P uses plus (+) and (-) signs. This applies to ratings
from AA to CCC categories.” A very similar credit rating system is used by
Fitch.” When it comes to Moody’s, it employs three main designations: A, B,
and C. ,,Aaa“ is its highest grade and ,,C* is the lowest. Moody’s also applies
numeric modifiers, 1, 2 and 3, to generic rating categories from Aa through Caa,
indicating the higher end, a mid-range ranking, and the lower end of a given
category, respectively.*

Moreover, all three rating agencies have adopted a system of rating outlooks,
which indicate the potential direction of a rating change over the medium term
(typically, from six months to two years). In particular, a positive (negative)
outlook indicates an upward (downward) trend on a rating scale, while a stable
outlook indicates a low likelihood of a rating action over the medium term.

We collected the S&P, Fitch and Moody’s long-term sovereign credit ratings
and outlooks from the Thomson Reuters Eikon database. We use a linear trans-
formation of the ratings to a numerical scale, where 1 corresponds to the lowest
sovereign risk assessment (,,SD/D* for S&P, ,,RD/D* for Fitch, and ,,C* for
Moody’s) and 21 corresponds to the highest (,,AAA* for S&P and Fitch, and
»Aaa* for Moody’s; cf. Table 2).

% <https://www.standardandpoors.com/en_EU/web/guest/article/-/view/sourceld/504352>;
Retrieved July 22, 2020.

3 <https://www.fitchratings.com/research/fund-asset-managers/ratings-definitions-26-03-2020>;
Retrieved July 22, 2020.

* <https://www.moodys.com/sites/products/productattachments/ap075378_1_1408_ki.pdf>;
Retrieved July 28, 2020.
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The difference between two adjacent ratings is always equal to one. As we
also include outlooks, in the case of a positive (negative) outlook, /5 is added to
(subtracted from) the numerical value assigned to a given rating. To give an
example, a ,,BB* rating (on S&P and Fitch scales) with a positive outlook will
amount to 10%3, while a ,,BB* rating with a negative outlook will amount to 9%.
Finally, to allow for greater variability, we compute the dependent variable as
the average of the daily observations of numerically expressed ratings and out-
looks in a given quarter.

Table 2
S&P, Fitch and Moody’s Credit Ratings and Linear Transformation
Rating description S&P Fitch Moody’s Transformation
Prime AAA AAA Aaa 21
© AA+ AA+ Aal 20
T | High grade AA AA Aa2 19
& AA- AA- Aa3 18
E A+ A+ Al 17
E | Upper medium grade A A A2 16
§ A- A- A3 15
= BBB+ BBB+ Baal 14
Lower medium grade BBB BBB Baa2 13
BBB- BBB- Baa3 12
Non-investment grade BB+ BB+ Bal i
< | speculative BB BB Ba2 10
8 BB- BB- Ba3 9
o B+ B+ B1 8
S | Highly speculative B B B2 7
g B- B- B3 6
e CCC+ CCC+ Caal 5
% Substantial risks CCC CCC Caa2 4
5 ccC- ccC- Caa3 3
- Extremely speculative CC CCC Ca 2
Default SD/D RD/D C 1

Source: Authors’ own compilation based on the S&P, Fitch and Moody’s websites and
<https://countryeconomy.com/ratings>; Retrieved 3 August 2020.

2.2. Explanatory Variables

Building upon the previous literature, our set of potential explanatory varia-
bles consists of quantitative (macroeconomic) and qualitative variables, whose
breakdown is presented in Table 3. Appendix A°includes a detailed description
of the individual explanatory variables and their sources (Table 14), as well as
basic descriptive statics for each country considered (Table 15).

3 Macroeconomic variables are further divided into those in the realm of fiscal-monetary policy
mix and external variables.

® Available at: <https://www.sav.sk/journals/uploads/0624113506%2021%20Stawasz-
Grabowska%?20online%20appendices.pdf>.
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Table 3
Explanatory Variables

Quantitative (macroeconomic) variables Qualitative variables

Policy mix External

Fiscal balance CA (current account balance) Corruption

Fiscal balance” External debt Governance

GDP growth Reserves EPU (Economic Policy Uncertainty Index)
GDP growth? VIX (CBOE Volatility Index)
Government debt
Inflation
Investment
Private debt
Unemployment

Source: Authors’ own compilation.

For each variable, the expected sign of parameter estimate is motivated as
follows.

Fiscal balance. Large fiscal deficits reduce the country’s savings and indicate
macroeconomic disequilibria (Afonso et al., 2011; Stubelj and Dolenc, 2010).
The expected sign of the estimate of the parameter for Fiscal balance is positive.

Fiscal balance’ — projected (1 year ahead) fiscal balance as a percentage of
GDP. The inclusion of the projected fiscal budget to GDP, alongside the current
readings, aims to reflect the forward-looking behaviour of financial market par-
ticipants. The expected sign of the estimate of the parameter for Fiscal balance’
is positive.

GDP growth. Positive GDP growth is conducive to the fulfilment of payment
obligations. In turn, along with a decline in economic growth, the government’s
ability to collect taxes decreases, making it difficult to service debt. Consequently,
country risk assessment may deteriorate. Thus, the expected sign of the estimate
of the parameter for this variable is positive. At the same time, it should be noted
that an increase in debt is not likely to lead to greater financial risk if it is slower
than GDP growth.

GDP growth”. As in the case of budget balance to GDP ratio, apart from the
actual readings, the forecast for GDP is included. The proposed approach takes
the forward-looking behaviour of financial markets into account. The expected
sign of the estimate of the parameter for the GDP growth” variable is positive.

Government debt. A higher level of government debt entails a higher proba-
bility of default and liquidity problems. Therefore, the expected sign of the esti-
mate of the parameter for this variable is negative.

Inflation. High inflation often results from mistakes at the level of economic
management, and the monetary financing of deficits, in particular. It severely
hampers economic agents’ decision-making process, leads to inhabitants’ dissatis-
faction, and can even cause political instability. Furthermore, a high inflation
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rate undermines the country’s competitiveness in comparison with its trading
partners, which particularly applies to members of a currency union as they can-
not resort to devaluing their national currency. Thus, the expected sign of the
estimate of the parameter for the Inflation variable is negative. At the same time,
the negative effect might be partially mitigated as higher inflation reduces the
real stock of public debt in domestic currency (Reusens and Croux, 2017).

Investment. The higher the level of investment in a given country, the higher
its prospects for future growth. We expect a positive effect of this variable on
credit ratings.

Private debt. Private sector debt to GDP measures the indebtedness of the
sectors of non-financial corporations and households and non-profit institutions
serving households, as a percentage of GDP. Private indebtedness started to be
closely monitored after the outbreak of the 2007/2008 crisis, when many coun-
tries experienced a negative feedback loop between the condition of their private
sector and public finances. Hence, we decided to include Private debt, and we
expect a negative impact of this variable on credit ratings.

Unemployment. A country with lower unemployment has a more efficient
labour market. The lower the unemployment, the higher the overall taxable in-
come and the lower the fiscal burden for unemployment subsidies. Therefore,
a negative sign of the parameter estimate is expected.

Current Account (CA). In the case of the analysed variable, the direction of its
impact on credit rating is ambiguous. The current account surplus/deficit is
a measure of the country’s international competitiveness. Countries that record
high current account deficits are seen as less competitive in terms of exports.
Moreover, CA deficits indicate the dependence of both the private and public
sectors on external creditors, which may threaten the country’s sustainability in
the longer term. Given the above, the positive estimate of the parameter for CA
can be expected. On the other hand, if higher CA deficits reflect the rapid accu-
mulation of investment, then a reverse sign of the estimate of the parameter can
be expected.

External debt. Overreliance on external debt can undermine the creditworthi-
ness of a sovereign. It raises the risk of additional fiscal burden, either directly
(when debt is incurred by the public sector) or indirectly (due to a possible en-
gagement of public funds to support over-indebted domestic private sector).
Hence, the expected sign of the corresponding parameter estimate is negative.

Reserves. Reserves are measured as total reserves, including gold, in months
of imports of goods and services they could pay for. The expected effect on
a country’s rating is positive, as high reserves indicate that there are more funds
available for debt payments.
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Corruption. Higher corruption renders the economic environment less pre-
dictable and casts doubts over the country’s capability to pay off its debts. To
proxy for corruption, we use the Corruption Perceptions Index provided by
Transparency International. The values of the index range from O (highly corrupt)
to 100 (very clean). Therefore, we expect a positive sign of the corresponding
parameter estimate.

Governance. The quality of governance is measured as an average of 5 indi-
cators provided by the World Bank, i.e., voice and accountability, political sta-
bility and the absence of violence, government effectiveness, regulatory quality,
and rule of law.’

There are several channels via which the quality of governance can impact
a sovereign credit rating. For example, Tennant, Tracey and King (2018) high-
light the role of government effectiveness, regulatory quality and rule of law as
indicators reflecting a country’s capability to formulate and implement sound po-
licies, and its respect for the institutions that govern economic interaction. Better
regulatory quality also seems conducive to generating higher tax revenues as
the government is better able to detect and counter tax evasion (Eichler, 2014).
Interestingly, for the specific context of the euro area sovereign debt crisis,
Boysen-Hogrefe (2017) uses a composite World Bank indicator on the quality of
governance as a proxy for a country’s ability to overcome economic crises. All
in all, we expect a positive sign of the corresponding parameter, as better quality
governance should promote fiscal sustainability and, thus, reduce sovereign de-
fault risks.

EPU. The index of European-wide EPU measures the level of economic policy
uncertainty in Europe. Its values depend on the number of articles from 10 lead-
ing European newspapers containing the terms uncertain or uncertainty, economic
or economy, as well as one or more policy-relevant terms. The higher the level
of uncertainty, the more likely the economic agents are to withhold their invest-
ment and consumption decisions, thus deteriorating the growth prospects. There-
fore, we expect a negative impact of EPU on the credit ratings.

VIX. VIX, the CBOE volatility index, is a measure of the implied volatility of
the S&P 500 index. It is often used to describe uncertainty and risk aversion in
the global financial markets (cf. Giordano, Pericoli and Tommasino, 2013;
Kilponen, Laakkonen and Vilmunen, 2015; Afonso et al., 2018). We expect
a negative effect of VIX on a country’s rating, also in light of conclusions stem-
ming from recent studies that CRAs tend to favour developed economies at the

" We decided not to include a control for corruption, which is the sixth index reported by the
World Bank, as this dimension of governance is already captured by the variable Corruption.
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expense of emerging markets (Luitel, Vanpée and De Moor, 2016; De Moor,
2018; Tennant, Tracey and King, 2018).

Finally, we also add the EMU variable, which adopts a value of 1 for the euro
area countries from the quarter that they entered the common currency area
onwards, and O otherwise.

3. Econometric Methodology

We use a panel of nine out of the ten countries that joined the EU in 2004,
namely: Czechia, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia,
and Slovenia. Cyprus was not included due to missing data. The sample period
runs from 2004q1 until 2018q4. The lower boundary applies to the year of acces-
sion to the EU by the countries under consideration. The upper boundary was
conditional on the availability of data at the time of the study. The frequency of
data is quarterly.

In order to evaluate the impact of macroeconomic and qualitative variables
on credit ratings, we consider the estimation of the parameters of the following
panel regression model:

RAT, =x,p +¢, (D

where RAT, denotes the value of a credit rating for the i-th country in period ¢,
and x, is the vector of explanatory variables, f is the vector of parameters and &,

denotes the error term. We use the F-test, and the Hausman test in order to choose
one of three panel data models (pooled regression, fixed effects model, random
effects model). The results of testing for the presence of effects indicate that the
panel model with fixed effects is appropriate to explain the performance of credit
ratings in the analysed EU member states (cf. Section 5). In the next step, we test
whether autocorrelation occurs. The results of the Breusch-Godfrey test (cf. Hajria,
Khardani and Raissi, 2018) indicate that autocorrelation exists (cf. Section 5).

To deal with this problem, we estimate the parameters of the fixed effects
panel model with robust standard errors. Using the strategy ,from general to
specific” (Charemza and Deadman, 2003), we select variables that affect the
rating level. Variables significant at the 0.05 level of significance are selected as
the rating determinants.®

8 For greater transparency, Appendix B (Availabe at:
<https://www.sav.sk/journals/uploads/0624113506%2021%20Stawasz-
Grabowska%20online%20appendices.pdf>) presents the results of unrestricted estimations (i.e.
with the starting set of explanatory variables before the exclusion of those variables which turned
out not to be significant at the 0.05 level).
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4. Estimation Results and Discussion

Firstly, in order to address the potential multicollinearity problem, we per-
form a multicollinearity check using variance inflation factors (VIFs). The re-
sults of this check are presented in Table 4. As can be seen, External debt and
GDP growth” are the only variables with VIF higher than 5. Hence, they will not
be included in our starting set of explanatory variables.

Table 4
Results of Multicollinearity Testing with the Use of VIFs
Variable Centred VIF
CA 2218
External debt 6.594
Fiscal balance 2.385
Fiscal balance” 3.538
GDP growth 3.869
GDP growth? 5.331
Government debt 2913
Inflation 1.870
Investment 3.241
Private debt 2.026
Unemployment 2.117
Reserves 3.162
Corruption 2.459
Governance 2.378
EPU 1.873
VIX 1.664
EMU 4.119

Source: Authors’ own calculations.

In the next step, an appropriate panel data model should be selected. The
presence of fixed effects is tested based on the F-test. The selection between
fixed effects and random effects model is conducted based on the Hausman test.
The results of the testing are presented in Table 5.

Table 5

Testing for the Presence of Fixed and Random Effects
Testing Statistic p-value
Presence of fixed effects 167.43 0.000
Model with fixed versus random effects 5.85 0.664

Source: Authors’ own calculations.

Table 6

The Results of the Breusch-Godfrey Test for Autocorrelation
Period Statistic p-value
2004q1 - 2018q4 419.71 0.000

Source: Authors’ own calculations.
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The results from Table 5 indicate that the model with fixed effects is the best
solution. Due to the problem of autocorrelation (cf. Table 6), a model with robust
standard errors is applied. Table 7 presents the estimation results.

Table 7
Results of the Estimation of the Parameters of the Fixed Effects Model with Robust
Standard Errors

Variable Estimate Standard error p-value
Constant 13.933 0.169 0.000
CA -0.038 0.007 0.000
Government debt -0.067 0.003 0.000
Inflation -0.039 0.012 0.001
Unemployment -0.085 0.009 0.000
Governance 5.143 0.175 0.000
EMU 0.917 0.078 0.000
R*=0.875

N =540

F-statistic = 262.828

p-value = 0.000

Source: Authors’ own calculations.

Only the variables that turned out to be significant at the level of 0.05 are in-
cluded in the final specification. As a robustness check, the parameters of the mo-
del with lagged explanatory variables are estimated and are presented in Table 8.

Table 8

Results of the Estimation of the Parameters with Lagged Explanatory Variables
Variable Estimate Standard error p-value
Constant 14.232 0.210 0.000
CA -0.037 0.007 0.000
Fiscal balance? 0.047 0.017 0.007
Government debt -0.067 0.003 0.000
Inflation -0.053 0.012 0.000
Private debt -0.005 0.002 0.026
Unemployment -0.064 0.013 0.000
Governance 5.285 0.219 0.000
EMU 0.846 0.081 0.000
R*=0.871
N =531
F-statistic = 217.458
p-value = 0.000

Source: Authors’ own calculations.

Only the variables that turned out to be significant at the level of 0.05 are
included in the final specification. When lagged explanatory variables are in-
cluded, the estimates of the parameters are similar and have a statistically signifi-
cant impact on the dependent variable. At the same time, the model with lagged
variables points to a larger number of rating determinants, as Fiscal balance’ and
Private debt also play an important role.
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In the next step, we decided to check whether the role of individual explana-
tory variables differed over the period under consideration. To this end, three
sub-periods were identified: ¢ the pre-crisis period (2004q1 — 2008q2) e the crisis
period (2008q3 — 2012g4) * the post-crisis period (2013q1 —2018q4).

The demarcation between the first and the second sub-period is marked by
the collapse of Lehman Brothers, which took place in the third quarter of 2008.
The post-crisis period starts in 2013q1 after the announcements related to the
Outright Monetary Transactions (henceforth OMT) by the European Central
Bank (henceforth ECB). The launch of this measure was widely associated with
the ECB’s acceptance of the role of lender of last resort for the euro area sover-
eigns (cf. De Grauwe and Ji, 2014; Winkler, 2015), and since then a substantial
reduction in tensions in the euro area has been observed. Similar periodisation
has been used in the extensive literature on the sovereign bond yields of the euro
area countries (cf. Boysen-Hogrefe, 2017; Ehrmann and Fratzscher, 2017; Afonso
et al. 2018). Table 9 presents the results of testing the stability of parameters
between the three sub-periods based on the Chow breakpoint test.

Table 9

Results of Testing the Stability of Parameters Based on the Chow Breakpoint Test
Sub periods F statistic p-value
1 and 2" sub-period 69.025 0.000
2" and 3" sub-period 51.382 0.000

Source: Authors’ own calculations.

The results indicate that the parameters are not stable, and separate estima-
tions in three sub-periods are reasonable. As with the model for the whole period,
autocorrelation is tested using the Breusch-Godfrey test. The results are presented
in Table 10. Due to the presence of autocorrelation, panel models with fixed
effects and robust standard errors are estimated. The results are presented in
Tables 11 through 13.

Table 10
The Results of the Breusch-Godfrey Test for Autocorrelation for Three Subperiods
Period Statistic p-value
2004q1 — 2008q2 78.137 0.000
2008q3 — 2012q4 85.464 0.000
2013q1 —2018q4 100.46 0.000

Source: Authors’ own calculations.

The variables that were statistically significant (in at least one of the distin-
guished subperiods) are GDP growth, Government debt, Private debt, Unem-
ployment, Corruption, Governance, EMU, CA, and Inflation. The signs of the
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parameter estimates for these variables are in line with expectations. Hence, the
set of the determinants of the sovereign credit ratings of the ,,new* EU members
is dominated by macroeconomic factors, including those of a domestic and ex-
ternal nature. Moreover, in all sub-periods, the Governance variable proved to be
significant, which indicates that the rating agencies attach great importance to
the institutional considerations when assessing the creditworthiness of the coun-
tries under consideration. Further, our study suggests that the EMU status worked
to the advantage of those ,,new* EU countries that adopted the common currency,
regardless of the economic conditions prevailing in the euro area. Finally, it
seems that the ratings were under no influence of global or regional risk factors,
as indicated by the insignificance of VIX and EPU. Below, the role of the varia-
bles that were statistically significant will be discussed in greater detail.

Table 11

Results of the Estimation of the Parameters for the First Sub-period
Variable Estimate Standard error p-value
Constant 16.180 0.518 0.000
GDP growth 0.049 0.006 0.000
Government debt -0.064 0.009 0.000
Private debt -0.011 0.003 0.000
Unemployment —-0.040 0.013 0.002
Corruption 0.025 0.006 0.000
Governance 1.605 0.493 0.001
EMU 0.650 0.112 0.000
R*=0.954
N=162
F-statistic = 204.325
p-value = 0.000

Source: Authors’ own calculations.

Only the variables that turned out to be significant at the level of 0.05 are
included in the final specification.

Table 12

Results of the Estimation of the Parameters for the Second Sub-period
Variable Estimate Standard error p-value
Constant 14.208 0.979 0.000
CA -0.035 0.013 0.006
GDP growth 0.024 0.010 0.021
Government debt -0.049 0.010 0.000
Inflation -0.042 0.022 0.051
Unemployment -0.126 0.022 0.000
Governance 4.434 1.233 0.000
EMU 1.105 0.237 0.000
R’ =0.94
N=162
F-statistic = 152.778
p-value = 0.000

Source: Authors’ own calculations.
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Only the variables that turned out to be significant at the level of 0.05 are
included in the final specification.

Table 13

Results of the Estimation of the Parameters for the Third Sub-period
Variable Estimate Standard error p-value
Constant 16.788 0.233 0.000
Private debt -0.029 0.003 0.000
Unemployment -0.121 0.011 0.000
Governance 2.313 0.278 0.000
EMU 0.576 0.146 0.000
Government debt -0.014 0.006 0.016
R*=0.982
N=216

F-statistic = 847.18
p-value = 0.000

Source: Authors’ own calculations.

Only the variables that turned out to be significant at the level of 0.05 are
included in the final specification.

During the research period, we note the importance of macroeconomic factors
for country credit ratings. This is particularly evident in the second sub-period,
when five fundamental-based variables, i.e., CA, GDP growth, Government debt,
Inflation, and Unemployment, proved to be statistically significant. Hence, our
results are consistent with previous empirical works offered by the comprehen-
sive literature on country default risk, although they use sovereign bond spreads
instead of credit ratings in the regressions (cf. Beirne and Fratzscher, 2013;
Giordano, Pericoli and Tommasino, 2013; Grabowski and Stawasz, 2017). The
main conclusion from those studies points to a ,,wake-up call*“ contagion during
the euro area sovereign debt crisis, i.e., increased market sensitivity to the macro-
economic fundamentals. Our study indicates that it was not only investors but also
CRAs that drew greater attention to fundamental-based factors. This conclusion
also pertains to the group of EU countries which were less affected by the crisis.

At the same time, we identify some important differences with regard to the
above-mentioned body of research, which very likely stem from the fact that we
focus on the ,,new* rather than the ,,0ld*“ EU members. Firstly, our results do not
allow us to conclude that macroeconomic fundamentals did not drive the credit-
worthiness assessment of the ,,new* EU countries in the pre-crisis years; rather,
they show that the role of those factors increased during the crisis.

Secondly, our study points to other factors that gained in importance during
the crisis period. In previous research, they were mainly variables that reflect the
sustainability of public finances and economic activity. In this study, they are the
Inflation and CA variables, for which we obtain statistical significance only in
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the second sub-period. When it comes to the former, the sign of the correspond-
ing parameter is negative, which is in line with existing literature (Dimitrakopou-
los and Kolossiatis, 2015). Similarly, for the group of CEE countries, Miricescu,
Tatu and Cornea (2016) notice that their sovereign ratings are negatively corre-
lated with inflation rates. Referring to the significance of the analysed variable
only in the second sub-period, one can point to relatively high inflation rates at
the beginning of this sub-period and the high variability of inflation, particularly
in comparison with the post-crisis years.

Turning to the CA variable, in the years leading up to the crisis, the countries
under consideration experienced a build-up of large external imbalances. In fact,
in the period 2004 — 2007, Czechia and Slovenia were the only countries with
CA deficits below the threshold of —4% (as later established within the EU’s
Macroeconomic Imbalance Procedure). The CA deficits were particularly large
in the Baltics, where they were found to originate from capital inflow-driven
domestic booms (Kang and Shambaugh, 2013). The outbreak of the crisis brought
to light those imbalances, and many of the EU members of Central and Eastern
Europe saw a temporary withdrawal of foreign capital. Some of them, including
Latvia and Hungary, were forced to seek balance of payments assistance from
international creditors.’ In the wake of the crisis, substantial current account
adjustments were observed. Nonetheless, at least initially, the reductions in trade
deficits were achieved by a sharp decline in imports, spurred by a strong contrac-
tion of domestic demand (ECB, 2014). It is in this context that we explain the
negative sign of the parameter estimate for the CA variable.

Analyzing the impact of other macroeconomic variables, we find the link
between the ratings and unemployment rates in the ,,new* EU members in each
of the distinguished sub-periods. As expected, the corresponding coefficient is
negative, which means that the rise in unemployment had a negative impact on
the credit ratings of the analysed countries. The results of our study can be sup-
ported by the statement that an increase in the unemployment rate poses a serious
risk of insolvency in the EU countries (Chodnicka-Jaworska, 2015).

Finally, we observe that the fundamental-based variable Private debt had a sta-
tistically significant impact on the credit ratings in the first sub-period (before
the crisis), as well as in the third sub-period (i.e. after the crisis). The Private
debt parameter estimate is negative, which is in line with expectations. In the
period 2004q1 — 2008q2, private debt in the analysed countries grew successively,
which was most likely due to the increasing availability of loans for households

? <https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/
financial-assistance-eu/funding-mechanisms-and-facilities/balance-payments-bop-assistance-
facility_en#overview-of-balance-of-payments-assistance-programmes>; Accessed December 5, 2020.
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and enterprises. In turn, during the crisis, there were liquidity shortages in the
banking sector. Popescu and Turcu (2014) note that shortages of bank liquidity
reduce credit to the private sector, leading to a decline in consumption and pri-
vate investment, and hence in production, which then results in fiscal imbalances.
In addition, it should be emphasised that domestic banking and financial sectors
have different structures, sizes and degrees of exposure to global financial condi-
tions, and an increase in the common aggregate risk factor may cause heteroge-
neous effects on national public debt servicing costs. Private debt in the third
sub-period, i.e. 2013q1 — 2018g4, was influenced by many changes in the bank-
ing sector introduced after the financial crisis, which resulted in a more cautious
approach to lending to the economy. Miele and Sales (2011) point to several
regulations in the banking system after the global financial crisis that aimed to
promote a more resilient banking system and improve its ability to absorb finan-
cial and economic shocks. In particular, they highlighted the role of the Financial
Stability Board and the Basel Committee in developing a comprehensive plan to
strengthen banking regulations and macroprudential policy.

Turning to the EMU variable, it is statistically significant in each of the three
sub-periods, and the signs of the parameter estimates are positive. It seems that
the euro area countries derived additional benefits in terms of perceived credibil-
ity from merely being EMU members. In the pre-crisis period, it might have
been because the euro area was seen as an ,.elite club* of developed European
economies. The monetary policy was transferred to the level of the ECB, which
was supposed to build upon the Bundesbank’s impeccable record of preserving
price stability, and the rest of the euro area countries experienced economic ben-
efits (like lower interest rates) through the deepening of integration with Germany.
That way, and amid the Great Moderation period, the risks associated with in-
vesting in the euro area, including the analysed countries, could have been un-
der-priced (cf. Bernoth and Erdogan, 2012; Oliveira, Curto and Nunes, 2012).
The outbreak of the 2008 financial crisis, which later evolved into a sovereign
debt crisis of the euro area, revealed many institutional deficiencies of the EMU
and put the common currency project into question.

Despite all the tensions related to the crisis, the impact of the EMU variable
on the ratings is positive. This finding contrasts with the results of Reusens and
Croux (2017) and Stawasz-Grabowska (2020), who identified a switch from
a positive to a negative effect of euro area membership during the crisis period.
Nonetheless, those studies took into account all EU countries, including those
euro area members which were most adversely affected during the crisis. That is
not the case in this study. Interestingly, the variable remains significant in the third
sub-period. It might indicate that the European policymakers had successfully
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addressed some of the main flaws in the construction of the EMU. In particular,
the lender of last resort for sovereigns and a central supervisory authority had been
established, the absence of which was severely criticised from the very beginning
of the euro area project (cf. Bordo and Jonung, 1999; Prati and Schinasi, 2000).

Assessing the impact of the qualitative variables, the coefficient estimate for
Governance proved to be significant throughout 2004 — 2018, and it was particu-
larly large in the second and third sub-periods. Thus, the quality of regulation,
sound policies, and respect for institutions that manage economic interactions
play an important role in sovereign risk assessment. This idea is highlighted by
Mellios and Paget-Blanc (2006), Butler and Fauver (2006) and Alexe et al.
(2003), who found the quality of legal and political institutions to be important
determinants in rating models. Our findings are also in line with the conclusions
obtained by Boysen-Hogrefe (2017), who uses the composite World Bank indi-
cator on the quality of governance as a proxy for countries’ willingness and ca-
pability to cooperate in favour of economic and fiscal policy in the EMU. The
author points to a diminished role of macroeconomic fundamentals in the post-
OMT period to the advantage of governance quality. Our study provides similar
conclusions for the ,,new* EU member states, including those which retain con-
trol over their monetary policy.

Conclusions

In this paper, we have studied the determinants of the sovereign credit ratings
of nine countries that joined the ranks of the EU in 2004. The comprehensive
literature on country default risk has admittedly included these economies, but
they rarely constituted the focal point and were treated more as part of a larger
group of countries (like European emerging markets). The analysis was conducted
for the period from 2004q1 to 20184, which was later divided into pre-crisis,
crisis, and post-crisis sub-periods. This has allowed us to examine whether the
impact of the identified factors on ratings was stable regardless of volatile and
changing economic conditions. Additionally, the division of countries into euro-
area and non-euro area member states has allowed us to contribute to the existing
literature on bias in sovereign credit ratings.

Our main findings can be summarised as follows. First, the sovereign credit
ratings of the analysed countries have proved to be strongly influenced by macro-
economic factors from the realm of fiscal and monetary policy (policy mix),
especially during the crisis. More specifically, government debt and unemploy-
ment played an important role throughout the period under review. Then, GDP
growth was significant before and during the crisis; private debt had a significant
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impact on credit ratings before and after the crisis; finally, inflation and CA were
important during the crisis. Second, our study demonstrates that the euro area
countries derived additional benefits in terms of perceived credibility from simply
being EMU members. Third, our results indicate that the ratings of the ,,new* EU
members are strongly influenced by the quality of governance, which has not
proved to be a time-dependent factor.

When it comes to policy implications, our study might be of particular interest
for non-euro area EU member states. We draw attention to the additional benefit
experienced by less developed EU countries from simply being a member of the
EMU. And even though many institutional issues in the euro area remain un-
addressed (like the common euro area budget as a potential shock absorber and
common safe asset), it seems that ,,new* EU countries are not necessarily better
off staying on the sidelines of the European integration process. Secondly, our
study shows the relative importance of governance (against macroeconomic
factors) as a determinant of country default risk in the post-crisis years, not only
for the ,,0ld* EU countries, as previously found, but for the ,,new* member states
as well. It should be particularly important for countries such as Hungary and
Poland, whose governance assessments have been recently lowered.
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