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Visegrad Four Countries and their Sovereign Credit Rating®
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Abstract

We study the sovereign credit rating determinafitgisegrad Four countries
in the period 1993 — 2012. The ratings come froon foajor credit rating agen-
cies — Moody’s, S&P, Fitch and R&Il. We use lineaydel with fixed effects.
Besides the economic variables inflation, unempémbroad money to GDP,
import to export, openness of the economy, governhgress debt, primary bal-
ance and size of the government we found out thieé \& accountability score
of Worldwide Governance Indicators is suitable es@ntative of socio-political
situation. Both EU and EMU membership provide addal information to
other explanatory variables. The government finaiscde most influential de-
terminant in the researched dataset. Unlike in ptheademic papers, the
growth of GDP was not significant variable to expléhe sovereign ratings.

Keywords: sovereign rating, Visegrad Four countries, paneiada
JEL Classification: F30, G15, G24

1. Introduction

The sovereign rating assigned by credit ratingneigs has become a very
influential measurement of creditworthiness of goweents and significant sig-
nal for investors in governmental bonds and deibceSthe rating agencies have
not been obliged to provide detailed methodology farly disclose their rating
procedures, this area has been an object of ihtilareesearchers. Starting with
the seminal paper of Cantor and Packer (1996) there several studies fo-
cused on determinants of sovereign rating. Sineecthdit ratings of developed
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countries usually do not vary enough, developingntges typically form the
main part of dataset for analysis.

The studies often include specific dummy varialdesriminating countries
according to their level of economic developmehgeytdo so in order to deal
with the fact that the rating agencies do not resndly use the same methodo-
logy for all countries. Even legislative requirerh@nEuropean Union demands
that rating agencies include an indicator for eomicodevelopment in their
research report on sovereign ratfng.

This paper focuses on a smaller group of counfraaa the same geographic
region with several common features one of themdéhe level of economic
development. We selected four Central Europeantoesrfrom Visegrad Four
group (V4)? In the last 25 years each of them went througiel@conomic and
political transformation. Politically the system afie ruling party changed into
the democracy. Market economy was introduced idstifacentrally planned
economy. These countries used to be members ofc@danMutual Economic
Assistance and Warsaw treaty. Following the chahgg became NATO mem-
bers and later they all joined European Union (Edig of them (Slovakia) also
Economic and Monetary Union (EMU).

The rating agencies employ numerous quantitatingecpualitative variables
to rate the sovereigns. We aim to identify the keyerminants of the sover-
eign rating in the particular set of transitional economiessiBes macroeco-
nomic and socio-political indicators we analyse ithituence of EU member-
ship and EMU membership as economic and geo-pallitiariables. We ana-
lyse and compare criteria of the three major credliing agencies Moody’s
Investors Service (Moody’s), Standard&Poor’s (S&Ry Fitch Ratings (Fitch)
plus Rating&lnvestments Information (R&I), whichtise largest rating agency
headquartered in Japan. Most of the studies foousl@ody’s and S&P; only
few of them include Fitch. So far there are no ®sidncluding credit ratings
of R&I.

We see the contribution of our paper to the exgstiterature in the three
areas. First we analyse sovereign credit ratingrdebhants of consistent subset
of developing and at the same time transitionahentes. Second we measure
impact of particular variables EU and EMU membagrshihird we research the
rating determinants of the four rating agencietuiog R&I.

2 Regulation (EU) No. 462/2013 of the European Pawiat and of the Council of 21 May
2013.

% visegrad Four is an alliance of four Central Eusopstates: Czech Republic, Slovak Repub-
lic, Hungary and Poland. All 4 members became @iaEuropean Union on 1 May 2004.

4 Foreign currency long-term sovereign rating isneixeed in this paper.
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The paper is structured as follows. The secontioseprovides overview of
the existing literature. The methodology used is Htudy to analyse the deter-
minants of the sovereign rating is described iraitién the third section. The
fourth section presents the description of the dath since there are many po-
tential determinants of the rating, we use princ@mponent analysis to choose
smaller subset of the best explanatory variablas.fifth section gives overview
of the empirical results, which are further disagss the sixth section. The last
part of the paper gives conclusions.

2. Literature Overview

The empirical studies researching the determinahthe sovereign credit
rating or the determinants of the sovereign defanalinly focused on macroeco-
nomic factors (Cantor and Packer, 1996; Haque, Kwand Mathiesnon, 1996;
Larrain, Helmut and Maltzan, 1997; Juttner and Mti@a 2000; Monfort and
Mulder, 2000; Mulder and Perrelli, 2001 and Afon&@mes and Rother, 2011).
Several studies also researched political factorsrder to take a political risk
into consideration (Brewer and Rivoli, 1990; Cosmed Roy, 1991; Lee, 1993;
Haque, Mark and Mathiesnon, 1998 and McKenzie, POPBjority of these
studies selects a group of explanatory variabléls wigard to theoretical litera-
ture, credit rating agencies’ reports or to presgdimpirical studies. McKenzie
(2002) tried to identify main predictors of the aait using correlations of 46
variables grouped within 7 sets of factors. Nexbider to detect the key infor-
mation of the data principal components analysis wsed. Similar approach
was adopted by Mellios and Paget-Blanc (2006)udysbf determinants of sov-
ereign rating. In our paper we use the techniqueriotipal components analy-
sis, as well; it helps us to define main factonsying the essential information
and also assists in dealing with an issue of malltiearity.

The reference paper of Cantor and Packer (199Gzhwvas the first study
on the determinants of the sovereign ratings, @dithat the ratings of Moody's
and S&P could be very well explained by 6 varialflesr capita income, GDP
growth, inflation, external debt, level of econondevelopment, and default
history). Afonso (2003) used the same methodologl/tas findings suggest that
that GDP per capita is the main relevant variablexplaining the determinants
of ratings of developed countries and external gédbts a key role for develop-
ing countries. Other studies following this patteonfirmed that even though
the determinants of Cantor and Packer model expld@mge part of variation in
ratings, theymiss some other important variables (i.e. Juttmet BlcCarthy,
2000; Monfort and Mulder, 2000; Mulder and Perrel001). Further studies
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incorporated more of fundamental macroeconomicabées, for example the
unemployment rate and the investment-to-GDP raisspondoyal-Bheenick,

2005). According to Monfort and Mulder (2000) theme also external indica-
tors such as foreign reserves, current accounhbalaxports or terms of trade,
which are significant rating determinants. Depkka, Fountain and Butters,

(2006) particularly researched the influence ofwgation on sovereign rating as
a measurement of a political risk. According toirttimdings the corruption is

indeed significant variable, as well as governmenmtaget balance and govern-
ment debt as measurements of governmental fistiaypo

When observing the econometric modelling, theeetaio main approaches
to the credit rating determinants in academic meted he first approach, start-
ing with Cantor and Packer (1996), uses linearaggion methods on a numeri-
cal representation of the ratings. Their reseatitizad Ordinary Least Squares
(OLS) regressions to a linear representation ofréi@egs, on a cross section of
45 countries. The similar methodology was used layeMonfort and Mulder
(2000), Afonso (2003), Butler and Fauver (2006) data (2006). Using OLS
analysis on a numerical representation of the gatis simple and allows for
a straightforward generalization to panel data byfgsming fixed or random
effects estimation. It has good fit and a good joted power.

The critique argues that the use of OLS techniggmumes the rating (de-
pendent variables in the model) has been categbinte equally spaced discrete
intervals rating categories. This suggests thatrigie differential between two
adjacent categories is the same (i.e. risk diffegebetween AAA and AA+
rating is the same as between BB— and B+). Usin§ @ikethod is argued not to
be the most suitable for some multinomial choicealdes, which are inherently
ordered, such as ratings (Moon and Stotsky, 1983re is an assumption that
the sovereign ratings represent an ordinal rankfraggeditworthiness.

The second approach in modelling uses orderedomsspmodels. These
methods should determine themselves the size odlitferences between each
category. The ordered probit model had been useex@ample in works of Hu,
Kiesel and Perraudin (2002), Bissoondoyal-Bheeniigoks and Yip (2006)
and Depken, La Fountain and Butters (2006). Howeweither this estimation
method is entirely satisfying. The issue is thatdhdered probit asymptotic pro-
perties do not generalise for a small sample, litrwait perform well with small
range of observations. Another issue is that tderexd probit model requires the
fulfilment of the parallel regressions assumptidhis assumption cannot be
tested in out dataset because of the insufficianber of observations in some
of the rating categories. This is yet another reasby in this paper we opt for
linear model approach.
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3. Methodology

The linear model is the natural beginning point fiee modelling of the
sovereign credit rating. The panel data framewddwa for the partial compen-
sation for the time-invariant country specific usebved characteristics. The
general form of the model is the following:

k
R,t+1:a+2ﬂj Xicth+eg 1)
j=1
where
R+ — transformation of the rating,
a — intercept,
Bi — slope coefficients,
Xt — explanatory variables,
i — country specific unobserved effects.

The indexi denotes the country and the indetime period. Our model is
constructed with prediction horizon of one year.

The first note to make regarding this model is tlamsformation of the rat-
ings. The sovereign credit ratings are of ordirslre and they need to be trans-
formed firstly into cardinal scale for them to bged in regression. Since the
credit ratings assess the credit risk, using algifiypear transformation assumes
that one notch difference in the rating refleces same difference in the default
probability along the whole rating scale. Therearkeast two reasons to use the
linear transformation: (1.) Credit rating agencibemselves do not outwardly
express that there would exist any difference istashce” between rating grades
in various parts of the rating scale. (2.) Thereewast minor differences in the
results reported when using the non-linear transétions (logistic and expo-
nential) instead of the linear one (Afonso, 2003je linear transformation of the
ratings used in our study is in Table 1. None ef ¢buntries in our sample had
in the period 1993 — 2012 the rating below BB— aBB

The second note is about the model being prediciitie credit rating is sup-
posed to be the forward-looking assessment of ¢ff@utt probability and thus it
makes sense to explain the future ratings withstiteof the contemporary pre-
dictors. From the statistical point of view the kxgatory variables lagged in the
relation to the outcome can be considered as exogeifhat is why the models
estimated in this study are forward-looking.

The third note is about estimation of the lineadel. Apart from the pooled
regression assuming no country specific unobsesffedts, there are fixed and ran-
dom effects approaches. The key thing to considahiether the country specific
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effects are correlated with the regressors or Mg consider reasonable to as-
sume that the unobserved country effects are eteckiwith the regressors and
that is why we prefer the fixed effects approaakchhically with our dataset the
random effects model cannot be used due to smalbauof cross-sectional units.

Table 1
Transformation of the Rating Measures into NumerichValues

Moody's | S&P, Fitch, R&l |Numeric value

Highest quality bonds Aaa AAA 16
kS Aal AA+ 15
© | High quality Aa2 AA 14
o Aa3 AA- 13
b Al A+ 12
% Strong payment capacity A2 A 11
0 A3 A- 10
£ Baal BBB+ 9
Adequate payment capacity Baa2 BBB 8

Baa3 BBB-— 7

o Bal BB+ 6
= ® Likely to fulfil obligations, on-going uncertainty| Ba2 BB 5
R Ba3 BB- 4
80 B1 B+ 3
& High risk obligations B2 B 2
B3 B— 1

Source Moody’s; S&P; Fitch; R&I.

4. Explanatory Variables

Table 2 gives overview of the explanatory variablsed in the literature
dedicated to modelling of the sovereign credingtiThe list of the studies is by
no means exhaustive but offers good representsdingle of the variables typi-
cally used in the literature. The variables mergtim the fourth column proved
to be statistically significant and economicallyanagful explanatory variables
for the country ratings.

Our choice of potential explanatory variables ésdal on the view that the
credit ratingshould addresshe creditworthiness of the sovereign debtor mkgar
ing the ability and the willingness to pay backdebt in full and in the timely
manner. Theability to pay is mostly determined by the country’s shernn
liquidity and long-term solvency, whereas thilingnessof the government to
be up to its obligations depends directly on thi @fithe political elite and in
the broader sense is influenced by the generabgmditical situation of the
country. We divided possible explanatory variablgs 4 groups and in what
follows we list most of them with the reasons wloywie think they may influ-
ence the rating and in which wiy.

® This is tested formally by Hausman test.
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Table 2

Overview of the Recent Studies on the Topic and Ralant Explanatory Variables

Study

Method

Data

Relevant explanatory variables

Cantor and
Packer (1996)

Cross-section
OoLS

Cross section datg
1995, 49 countrieg

Per capita income (+), GDP growth (+), Inflatio|
(-), External debt (-), Fiscal balance (+), Eco-
nomic development (+), Default history (-)

[

—_

age

Monforta Pooled OLS, Panel data 1995 —-{ GDP growth (+), Inflation (-), External debt to
and Mulder Error-correction| 1999, 20 emerg- | export (=), Domestic debt (), Fiscal balance (4
(2000) specification ing economies Export growth (+), Investments to GDP (+)
Eliasson Static and Panel data Current account to GDP (-), External debt (-),
(2002) dynamic model,| 1990 - 2000, Fiscal balance (+), GDP per capita (+), GDP
Fixed effects 38 emerging annual growth (+), Inflation (=), External debt
OLS, Random | markets to export (=), Export growth (+), Short-term del
effects to reserves (-)
Afonso Cross-section | Cross-section data GDP per capita (+), External debt as a percent
(2003) oLs 2001, 81 countrieg of exports (-), Level of economic development
(+), Default history (), Real growth rate (+),
Inflation rate (-)
Borio and Cross section Panel data Per capita GDP (+), Inflation (=), GDP growth
Packer (2004)| OLS of mean 1996 — 2003, (+), Corruption perception index (=), Political

end-of-year 52 countries risk score (=), Years since default (+), Frequen
ratings of high inflation periods (=), External debt (=)
Altenkirch Ordered probit, | Panel data Foreign reserves to GDP (+), Inflation (-), Grog
(2005) Dynamic 1990 - 2000, domestic savings (+), Current account to GDP
pooled OLS, 26 countries (-), Total debt to GDP (-), Export growth rate
Dynamic fixed (+), Revolutionary war (), Political rights (+)
effects OLS

n

Bissoondoyal-

Ordered probit

Cross section

GDP (+), Inflation (-), Current account to GDP

-Bheenick, 2001, 60 countrie§ (+), Real interest rates (), Mobile phones (+)
Brooks and

Yip (2006)

Mellios and Cross section Cross section data Default history (), GNI per capita in PPP (+),
Paget-Blanc | OLS, Ordered | 2002 — 2003, Inflation (-), Real effective exchange rate (+),
(2006) logit 86 countries External debt (-), Corruption perception index

(+), Non—manufactured goods (-), Trade depe
ency (-), Domestic savings (+), Government
revenue (+), Reserves to M2 (+)

nd-

Mora (2006)

Fixed effects
OLS, Random
effects, ordered
probit, ordered
probit fixed effect

Panel data
1989 — 2001,
88 countries

GDP per capita (+), Inflation (=), Fiscal balancg
(+), External debt to exports (-), Default history
(-), Spreads (on Eurobonds) (-)

Afonso,
Gomes and
Rother (2011)

Pooled OLS,
Fixed effects
OLS, Random
effects, Ordered

Panel data
1995 — 2005,
130 countries

GDP per capita (+), GDP growth (+), Unem-
ployment (+,-) Inflation (=), Government debt
(=), Government balance (+), Government effe
tiveness (+), External debt (=), Current accoun

(2]
\

probit, Random (-), Reserves (+), Default history (=), EU dummy
effects ordered (+), Industrialised dummy (+), Latin America and
probit Caribbean dummy (-)
Jaramillo Binomial logit, | Panel data GDP per capita (+), External public debt to GDP
(2010) Pooled OLS, 1993 - 2008, (=), Domestic public debt to GDP (-), Broad
Fixed effects 48 emerging money to GDP (+), Political risk index (+),
OLS, Random | economies Regional dummies (+,-)
effects
Hill, Brooks Cumulative Panel data GDP per capita (+), GDP growth (+), Inflation
and Faff probit 1990 - 2006, (-), External balance (-), Fiscal balance (+),
(2010) 129 countries External debt (-), Debt history (-), Inst. Investqr

rating (+), Risk premium (+)

Source:Authors’ elaboration.
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1. Domestic Macroeconomic Situation

GDP growth— high growth implies the decreasing of a relatiedt burden
and makes it easier to service the debt, the gpaatr “grow out of the debt” (+).

Investments effectiveness, real gross capital foomagrowth— growth in
any of these areas is indicative of the future gnowapacity of the country’s
economy making it easier to cope with the repawpipe debt (+).

GDP per capita— high per capita income means greater potentiabtse
should the government decide to raise more monepdrgasing taxes; another
reason why this variable should affect the abiityhe country to repay its debt
is the fact that the developed economies usuahlse haore stable institutions
and exhibit a greater government capacity to reledof (+).

Inflation —a low and stable inflation rate suggests a weltagad monetary
policy. Even though higher inflation may lead talueing of the public debt
denominated in the local currency, it may signatraconomic problems. At
the same time high inflation may lead to publicsdissfaction and thus affect the
social and political situation in the country (-).

Unemployment rate- a high unemployment is the sign of problems & th
labour market; it induces the need of the sociaklits and makes the base for
taxation smaller (-).

Monetization of economy (Broad money to GBRhe higher ratio means
less liquidity problems with regard to the servigiof the domestic debt, it is an
indicator of the government financial flexibility ).

2. External Sector

Current account balance to GDP a permanent current account deficit en-
dangers the country’s sustainability and incredBescountry's dependence on
the foreign creditors (-).

The degree of openness of the econeng well-integrated economy pre-
vents/mitigates problems with the foreign liquidifyhis variable is calculated as
the sum of export and import divided by GDP. Thantoy with higher volume
of real exchange of goods and services with abmiichave better access to
foreign currency. Consequently it will have pogtiimpact on servicing the
foreign debt (+).

Foreign reserves to impott higher reserves mean higher funds available to
service the foreign debt (+).

Terms of trade- the higher terms of trade imply the greater cditipeness
in the international trade and the greater abititgervice the foreign debt (+).

Real effective exchange ratea rise in the index means a loss of country’'s
price and cost competitiveness relative to itsqypa competitors in international

% Sign in the parentheses indicates the expecteddnyd the variable on the rating.
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markets, on the other hand, it may signify the luag-up process of the eco-
nomy (+/-).

3. Government Finance

Gross debt to GDP the higher the debt, the greater the burden lmgriob-
ability of default (-).

Fiscal balance to GDR- large and permanent fiscal deficits mean either t
inability or the will of the government to collettte tax from the citizens and at
the same time increases the debt burden (+).

Government consumption to GBPon one hand the higher size of the gov-
ernment measured by the government consumptionCiB @&ay mean more
stable political environment and the greater stitefthe government to be able
to stabilize the economy in the case of the negathocks. On the other hand
higher government consumption might be a sign oésx consumptiohas was
the case in Sout East Asia, see for example Kadtotyand Staikouras (2005).
At the same time the stabilizing effects of the eyovnent consumption may
reverse after reaching certain threshold levelgf®ier, Crespo-Cuaresma and
Reitschuler, 2003) (+/-).

4. Socio-political Situation and Dummy Variables

Index of Economic FreedotEF) — sub-indices of this index cover property
rights, freedom from corruption, government speggdiiiscal, business, mone-
tary, trade, investment, money and financial freedbigher score means the
greater freedom in given area, better overall $@eid economic situation of the
country and thus greater likelihood to repay thiet ¢e).

Worldwide Governance Indicato(®VGI) — sub-indices of this index assess
voice and accountability, government effectivenepsfifical stability, regulatory
quality, rule of law and control of corruption ihet given country; generally
these indices measure the socio-economic risk ensiugposed to be proxies for
the willingness of the country to pay back the deft

European Union (EU) dummy variable member countries of the EU are
expected to have the well-developed system of laavthe stable political situa-
tion thus creating more trustworthy environmenthat same time the economic
policy is limited and subjected to monitoring fratiher member countries (+).

Economic and Monetary Union (EMU) dummy variablenember countries
of the EMU are expected to adhere to the Growth&tability Pact supposed to
ensure the stable monetary and macroeconomic qosit).

The complete set of the variables considered maoalysis as potential ex-
planatory variables is in Table 3.

" The authors are grateful to an anonymous refenethis point.
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Table 3
The Complete set of Potential Explanatory Variable€onsidered for the Models
Sector Variable Unit of measurement Source
o Annual % growth based on
€ Real GDP growth local constant currency World Bank
2 Growth of real gross fixed Annual % growth based on
§ capital formation constant 2000 USD Calculation based on World Bath d
© § |Nominal per capita GDP Current USD World Bank
& % |Per capita GDP in PPP Constant 2005 internationgMgorld Bank
E % Inflation, consumer prices Annual % World Bank
G Inflation, GDP deflator Annual % World Bank
g Unemployment % of Total labour force World Bank
8 Broad Money to GDP — Finan
cial depth % GDP World Bank
Current account balance % of GDP International MemyeFund
Import to Export Ratio % of Export Calculation bdsm Eurostat data
. |Net export to GDP % of real GDP World Bank
% Real exports of goods and  |Annual % growth based on
@ [services growth constant 2000 USD Calculation based on World Bath d
< |Degree of Openness of the
g economy % of GDP Calculation based on Eurostat data
b3 % of Imports based on current
w Foreign reserves as % of impddSD Calculation based on World Bank data
Terms of trade Index Calculation based on WorldiBaata
Real effective exchange rate Index Eurostat
° Government consolidated gross
© |debt as percentage of GDP % of GDP Eurostat
8@  |Net lending (+)/Net borrowing
= |(-) under the EDP (Excessive]
G  |Deficit Procedure) % of GDP Eurostat
g Primary balance % of GDP Eurostat
§ General government final
8 consumption expenditure % of nominal GDP World Bank

Size of the government

% of real GDP

Calculatiasdd on World Bank data

Voice and Accountability

Score from -2.5 t0 2.5

WidBank — Governance Indicators

Political Stability/Absence of
Violence

Score from -2.5 t0 2.5

World Bank — Goweerce Indicators

Government Effectiveness

Score from —2.5 to 2.5

IiVMBank — Governance Indicators

Regulatory Quality

Score from —2.5t0 2.5

World BanGovernance Indicators

Rule of Law

Score from —2.5t0 2.5

World Bank — @mance Indicators

Control of Corruption

Score from -2.5t0 2.5

WaBdnk — Governance Indicators

IEF Property rights

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

IEF Freedom from corruption

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

|IEF Fiscal freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

IEF Government spending

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

|IEF Business freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

IEF Monetary freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

IEF Trade freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

Socio-political situation and dummy variables

IEF Investment freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

IEF Financial freedom

Score from 0 to 100

Heritage Foundation — Index of Econom
Freedom

European Union

Dummy variable

Economic and Monetary Unio

n Dummy variable

Source:Authors’ elaboration.




457

5. Empirical Results
5.1. Data

We model the sovereign credit ratings from the foedit rating agencies —
Moody’s, S&P, Fitch and R&i.The sample consists of the V4 countries: Czech
Republic, Hungary, Poland and Slovakia. Our dateecthe years from 1993 to
2012 with not all of the data available for eaclurtoy/year thus forming an
unbalanced panel. Since we used the annual datatrendatings change
throughout the year, the question arises how t@gmagbke rating value to the
given year. Some studies (e.g. Jaramillo, 2010)emskof the year value, some
values at the end of June, some at the end of drelvbr September (e.g. Can-
tor and Packer, 1996; Hill, Brooks and Faff, 2018)our study we decided to
use the time series of the ratings assigned dseoénd of the June of the given
year (middle of the year). This gives us 4 panéldependent variables — one for
each credit rating agency.

5.2. Choosing the Subset of Variables Using the Principal Component
Analysis

In order to determine the variables, which cahgy most information we use
principal component analysis (PCA). This methodised in econometrics to
deal with multicollinearity while it also helps ttetect the most important di-
mensions of the given set of variables. Since trgesgnificant multicollinearity
in our large dataset this technique is helpingauslg@al with the issue. In our
paper we also use this method to select a repedBentvariable of each factor
out of initial large set. Interpretation of resuissthus straightforward, unlike
when working with principal component variables.r@epresentative variables
are the ones, which are the most correlated wiihcipal component factors.
The same approach was used by Mellios and PagetB2906). Table 4 shows
the results of PCA after the rotation of factoreeTcriterion for the number of
retained factors is the minimum eigenvalue 1. Niamtors were extracted and
they represent more than 85% of total variancé®initial set.

Based on the PCA results we select the followinga8iables: real GDP
growth, unemployment, import to export ratio, degof openness of the econ-
omy, real effective exchange rate growth, governncensolidated gross debt,
primary balance, size of government, voice and @uability. In addition to it,
we consider 2 other variables important and necgsgalation and financial
depth measured by broad money to GDP ratio. We tvwegrimary reasons to

8 Ratings used in this paper: Moody's and S&P Farelmrrency Long-term Debt, Fitch
Long-term Foreign Currency Issuer Default, R&l FgreCurrency Issuer Rating.
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include them. First, we think each of variables sueas important dimension
of the countries’ economy. Second, they were ofiegd in empirical literature.
Moreover none of them causes multicollinearity peab Other 2 dummy varia-
bles are added too: membership in EU and membeirsEpU.

Table 4

Principal Component Analysis — Rotated Factor Loadigs (pattern matrix)
and Unique Variances

9]

Tyl lelels el ¢

Variable 2 2 2 =} 2 2 8 8 8 g

S EIEI 8|8 8|8 | 8|8 ¢

[T [T [T [T [T [T LL LL LL 5
Real GDP growth 0.88 0.127
GDP p.c. PPP —-0.5% 0.65 0.039
Capital formation 0.86 0.197
Nominal GDP p.c. —-0.68 0.54 0.059
Inflation CPI 0.79 0.096
GDP deflator 0.82 0.154
Unemployment -0.75 0.079
M2 to GDP 0.173
Cur. account bal. 0.52 -0.55 0.227
Import to Export -0.90 0.091
Net export to GDP 0.85 0.049
Real exports gr. 0.55 0.360
Openness 0.88 0.086
Foreign reserves -0.70 0.224
Terms of trade -0.86 0.100
REER growth 0.81| 0.264
Gov. gross debt -0.80 0.092
Net lending (EDP) 0.76 0.126
Primary balance 0.85 0.114
Gov. expenditure 0.53 0.140
Size of government 0.85 0.075
Voice & accountab. 0.91 0.105
Stability 0.56 0.332
Govern. effectiv. 0.68 0.135
Regulatory qual. 0.78 0.060
Rule of law 0.77 0.044
Corruption control 0.74 0.197
IEF property 0.59 0.158
IEF Corruption 0.65 0.143
IEF Fiscal freed. —-0.75 0.156
IEF Gov. spending -0.81 0.186
IEF Business Fr. 0.67 0.139
IEF Monetary Fr —-0.58 0.54 0.185
|IEF Trade Freedom| -0.7) 0.196
IEF Investment Fr 0.64 0.215
IEF Financial Fr. 0.72 0.093

Note: Numbers in the table represent rotated factoritmsd The factor loadings with absolute value semall
than 0.5 are omitted. Variables in bold are chaspnesentatives of each factor.

Source Authors’ calculation.

Because we did not select principal componenbfacwhich are orthogonal
by construction, but chose a representative varifdil each factor, we need to
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measure extent of multicollinearity. Firstly we qaue correlation matrix of all

13 variables (see Table 5). Only one pair has [ame substantially higher than
0.5 in absolute value (EU dummy and size of govemtin Next we perform mul-

ticollinearity check using variance inflation facto(VIF), see Table 5. Since
there is no variable with VIF higher than 5, we dade that there is no multi-
collinearity issue. Table 6 provides the samplaayes of explanatory variables
for respective rating agencies.

Table 5
Multicollinearity Diagnostics and Correlation Matri x

A. Multicollinearity diagnostics using variance lation factor (VIF)

Variable VIF SQRT VIF Tolerance R-Squared
Real GDP growth 2.32 1.52 0.4316 0.5684
Inflation CPI 2.04 143 0.4899 0.5101
Unemployment 2.33 1.53 0.4296 0.5704
M2 to GDP 4.7 217 0.2126 0.7874
Import to Export 2.55 1.6 0.392 0.608
Openness 3.32 1.82 0.3009 0.6991
REER growth 14 1.18 0.7165 0.2835
Gov. gross debt 2.35 1.53 0.4262 0.5738
Primary balance 1.86 1.36 0.5371 0.4629
Size of government 3.9 1.97 0.2565 0.7435
Voice & accountability 1.91 1.38 0.5231 0.4769
EU dummy 3.82 1.96 0.2615 0.7385
EMU dummy 1.73 1.32 0.5764 0.4236
Mean VIF 2.63

B. Correlation matrix of explanatory variables

< - — B 0] g %
Sle|Elal2|g|s|%|2]2)5 22
(o)) O g @] Ll>j 0] ) %) T o 8 IS IS
o c | & O = 5| 29| & 3 s | E|35
o|lS8|l2|e|8|lg|lx| 5|2 %|3|°
°Clg|§|e|ls|8|8|5 Els|2|303
TIE|S|=]|¢2 Wis|E|e|8|2|d
o § o o UE) g

Real GDP growth 1

Inflation CPI -0.04 1

Unemployment 0.09-0.03 1

M2 to GDP -0.30-0.12(-0.25 1

Import to Export 0.22 0.22 0.48-0.42] 1

Openness 0.080.17]-0.19 0.48-0.39 1

REER growth 0.2l 0.37/-0.03 -0.01| 0.09| 0.14 1

Gov. gross debt —-0.190.27| 0.03/-0.28/-0.14 0.17/-0.17| 1

Primary balance 0.240.39-0.12/-0.31-0.06/ 0.07| 0.18 0.24 1

Size of government | -0.190.31)-0.29/-0.10| 0.02] 0.21]-0.05 0.23 -0.01] 1

Voice &

accountability —0.01 0.09/-0.31)-0.40-0.17|-0.03 0.02] 0.35 0.23 0.13 1

EU dummy 0.10-0.29/-0.16| 0.21|-0.50| 0.20/—0.05 0.16/ 0.08/—0.60 0.05/1

EMU dummy —0.24-0.25/ 0.11] 0.09/-0.09 0.17/-0.07|-0.06/—0.35/-0.12/—0.10[0.18] 1

Source Authors’ calculation.
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Table 6
Sample Averages of Explanatory Variables by Ratingsrade for Respective Rating
Agencies
Variable Moody's
Bal Baa3 Baa2 Baal A3 A2 Al
Real GDP growth 1.97 4.95 3.13 1.60 4.32 4.09 3.90
Inflation CPI 13.62 15.70 18.31 7.27 7.70 3.58 3.02
Unemployment 12.96 12.77 8.70 9.69 12.0b 13.12 8.12
M2 to GDP 57.86 48.18 45.72 53.95 52.54 50.97 59.83
Import to export 107.84 109.19 97.80 106.49 104.70104.29 99.85
Openness 139.56 98.46 109.49 109.13 150.19 106|134 36.99
REER growth 0.03 0.04 0.05 0.03, 0.06 0.0L 0.04
Gov. gross debt 49.54 51.34 62.9( 39.48 48.65 49.06 37.42
Primary balance -2.08 -1.38 3.00 -1.50 -0.52 -2.82 -2.98
Size of government 23.54 20.53] 23.64 20.10 20.80 .0918 19.06
Voice & accountability 0.73 0.92 1.01 0.95 1.0 0.9 0.99
EU dummy 0.13 0.09 0.00 0.17 0.0 0.87 0.79
EMU dummy 0.00 0.00 0.00 0.00 0.0 0.07 0.111
Variable S&P
BB— BB BB+ | BBB—| BBB | BBB+| A- A A+ AA—
Real GDP growth -3.7p 5.29 2.19 3.30 3.43 3.32 4.16 4.14 1.67| 1.89
Inflation CPI 33.25| 14.54| 12.42 9.74 5.78 4.39 4.74 2.39| 1.94
Unemployment 12.20 14.40| 13.19| 11.68| 10.35| 13.38| 8.40 8.22| 12.03| 6.70
M2 to GDP 61.15 31.99| 57.56| 52.54| 51.70| 47.95| 54.43| 64.08| 58.01| 73.86
105.5| 105.3| 110.3| 108.3| 102.5| 101.2f 101.2 94.46
Import to export 0 9 0 2 3 5 8 ’
143.8| 117.7| 110.3 99.38 115.3| 139.0f 157.3| 141.0
Openness 6 4 6 ' 6 0 4 7
REER growth 0.03 0.02 0.04 0.03 0.04 0.04 0.04| 0.02
Gov. gross debt 53.50| 56.99| 47.73| 49.49| 39.98| 29.07| 34.83| 40.80
Primary balance -1.62| -0.73| -2.55| -1.85| -2.47| -1.98| -4.57| -1.90
Size of government  25.35 20.62| 23.61| 20.83| 20.94| 19.22| 19.88| 18.58| 17.75| 17.15
Voice & 075/ 089 1.04| 1.03| 096 097| 089| 0.98
accountability
EU dummy 0.0 0.00 0.22 0.25 0.00 0.38 0.52 0.73 1.00| 1.00
EMU dummy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.67| 0.00
Variable Fitch
BB+ BBB- BBB BBB+ A- A A+
Real GDP growth 2.19 3.53 2.92 2.95 4.4%5 7.85 1.90
Inflation CPI 8.12 11.28 14.72 5.93 4.97 2.8 2.76
Unemployment 15.60 11.15 11.08 12.07 8.0f 11.10 9 8.8
M2 to GDP 63.06 58.89 47.02 50.34 53.76 57.45 65.12
Import to export 106.63 109.99 103.14 107.58 104.07100.69 97.60
Openness 145.79 135.72 111.38 100.91 112.54 152/4143.99
REER growth 0.02 0.03 0.01 0.04 0.03 0.0b 0.03
Gov. gross debt 52.58 48.87| 59.84 39.86 45.17 30.2035.24
Primary balance -1.80 -3.87 0.53 -2.28 -2.29 -1.84-3.08
Size of government 20.31 21.89 21.01 19.37 19.98 .0318| 17.57
Voice & accountability 0.76 0.72 1.00 0.98] 1.01 2.9 0.95
EU dummy 0.20 0.25 0.22 0.28 0.53 1.0 1.0p
EMU dummy 0.00 0.00 0.00 0.00 0.00 0.0 0.38
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Variable R&l

BB+ BBB- BBB BBB+ A—- A
Real GDP growth 0.04 3.07 0.95 3.59 4.0% 241
Inflation CPI 10.57 7.23 5.24 4.47 4.53 2.73
Unemployment 16.40 14.70 14.33 16.9¢ 8.1p 8.11
M2 to GDP 61.67 63.12 61.09 47.05 54.62 64.73
Import to export 107.34 108.59 99.76 108.38 102.90 97.39
Openness 126.82 144.90 155.2 96.96 121.y5 142(68
REER growth -0.02 0.04 0.03 0.04 0.03 0.0B
Gov. gross debt 47.80 49.76 61.84 45.0p 41.48 3465
Primary balance -4.00 -1.78 -1.30 -1.34 -2.61 -2.90
Size of government 19.51 20.63 20.19 17.98 19.90 6217
Voice & accountability 0.68 0.75 0.93 0.99 0.97 0.9
EU dummy 0.00 0.20 0.50 0.56 0.56 1.0
EMU dummy 0.00 0.00 0.00 0.00 0.00 0.3(

Source Authors’ calculation.
5.3. Linear Model Estimation Results

We use ordinary least squares regression withd fed¢ects to estimate the
parameters of interest. To verify the assumptiomofheteroscedasticity, we
calculate modified Wald statistic for groupwise drescedasticity in the residu-
als of a fixed effects regression model, followiBgeene (2003). To verify the
assumption about no autocorrelation of random g implement a test for
serial correlation in the idiosyncratic errors ofiear panel-data model dis-
cussed by Wooldridge (2010). The presence of thesesectional dependence is
tested using the Breusch-Pagan test for crossosattdependenceWe have
tested non-linear effects of explanatory variabékling their squared terms to
the regression equations. Only the quadratic tefrgrass debt and inflation
proved to be statistically significant. In the reggions we finally kept only
quadratic term of gross debt. In line with othempé@ioal studies we use inflation
in the form of natural logarithrif.

Table 7 shows the results of fixed effects parleb @egression with all vari-
ables included. We use general-to-specific approacrrive to preferred mod-
els. In each step we have excluded the variable tvé smallest absolute value
of t-statistic. Hence in the preferred models wetlanly the variables that were
statistically significant. There is only one exdeptto this rule. In one of the
preferred models (namely R&l model) we have removadable primary bal-
ance, because the estimated coefficient had the ggosite to expectations
based on the economic reasoning. We do not setgiayin or justification of

9 We considered two tests to test for cross-sedtideendance — Pesaran’s test and Breusch-
-Pagan test. Pesaran’s test is used for datagéts form of smalll and largeN and Breusch-Pagan
test is valid for datasets with small number oftsiniWe have performed both tests and results of
both confirmed no cross-sectional dependence. \perr@reusch-Pagan test since it suits better
for our type of dataset.

19We choose logarithmic transformation of inflatimilar to Cantor and Packer (1996).



462

an inverse relationship between credit rating anchgry balance (increase in
primary balance leads to lower rating). In thosepigical studies in which pri-
mary balance was statistically significant, its aopon the sovereign rating was
always positive (Cantor and Packer, 1996; Monfod ®lulder, 2000 and others;
see Table 2 for details).

Table 7
Linear Models Results
Variable @ 7 3 4) ®) (6) ™ ®
Moody's | Moody's S&P S&P Fitch Fitch R&lI R&l
Real GDP growth 0.0604 -0.0134 0.0246 —0.0381 0.045 -0.0246 0.0219 -0.0182
(1.03) (-0.22) (0.44) (-0.66) (0.99) (-0.56 8.7 (-0.67)
Inflation CPI —0.810*** | —0.747***| —0.342* -0.288 -B46*** | —-0.485*** | —0.239** —0.205**
(-4.10) (-4.11) (-1.83) (-1.64) (-3.51 (-3.59) -2.60) (-2.58)
Unemployment -0.0729 —0.0284 —0.0898* —-0.0515 413|-0.0918** (-0.0705***| —0.0471**
(-1.35) (-0.55) (-1.75) (-1.03) (-3.15 (-2.39) -2.82) (-2.11)
M2 to GDP —-0.0550 —-0.0331 0.0413 0.0599 —0.00236 018B 0.0247 0.0361*
(-1.11) (=0.72) (0.88) (1.35) (-0.06 (0.54 6).0 (1.79)
Import to Export —-0.0366 —0.0417 -0.050Ff  -0.0551*0.0645** | -0.0694***| —0.0238 -0.0263
(~1.00) (-1.25) (-1.47) (-1.71) (-2.24 (-2.8Q) -1.3) (-1.59)
Openness 0.00559 0.0213 0.0219 0.0353**  —0.00629 00803 | 0.0194** | 0.0280***
(0.40) (1.53) (1.65) (2.63) (-0.57) (0.85) (2.57) (4.07)
REER growth 2.781 2.132 0.443 -0.11 1.71 1.098 89D. 0.543
(1.25) (1.05) (0.21) (-0.06) (0.98) (0.73) 0.88)  (0.62)
Gov. gross debt -0.0261 0.0724 -0.1027**  -0.0180 .0423 0.0518 | -0.0709* -0.0174
(-0.80) (1.60) (-3.29) (-0.41) (-1.64 (1.54 69 (-0.89)
Gov. gross debt
squared F0.00156*** —0.00132* F0.00148*** —0.000838***
(-2.90) (-2.55) (=3.72) (-3.67)
Primary balance —-0.0765| —0.058p 0.042p 0.0583 @090 0.108** —-0.0515 —0.0409
(-1.13) (-0.94) (0.67) (0.97) (1.70) (2.35) @.4| (-1.31)
Size of government -0.131 -0.0138 -0.0715 0.0285 .3490* | -0.237* -0.134 -0.0710
(-0.75) (-0.08) (-0.43) (0.18) (-2.53 (<1.99) 1.61) (-0.97)
Voice &
accountability 7.042*%** | 5763** | 5.216** | 4.129** | 5.095*** | 3.876*** | 2.783*** 2.096***
(5.44) (4.57) (4.26) (3.39) (5.00) (4.14) (4.72 (3.89)
EU dummy 1.150** 1.405*** 0.151 0.368 0.206 0.450 289 0.393**
(2.67) (3.49) (0.37) (0.95) (0.61) (1.51) (1.31 (2.27)
EMU dummy 0.381 0.0758 2.181**¥ 1.921* 1.914*%  @22** | 1.608*** 1.447%**
(0.48) (0.10) (2.88) (2.69) (3.04) (2.96) (4.21 (4.39)
Constant 14.21** 9.138 11.79* 7.477 22.85*  18.01* | 11.74%** 8.967***
(2.09) (1.41) (1.83) (1.20) (4.26) (3.75) (3.67) (3.16)
Observations 54 54 54 54 54 54 51 51
Adjusted R-squared 0.792 0.827 0.722 0.758 0.825 8700. 0.874 0.908
F-test 0.983 0.607 0.164 0.024 0.391 0.463 0.001 0.00d
Serial correlatioff 0.064 0.230 0.001 0.003 0.033 0.074 0.020 0.001
Heteroscedasticity’ 0.386 0.237 0.149 0.012 0.046 0.049 0.955 0.042
Cross-sectional
dependenc®&* 0.016 0.010 0.350 0.549 0.554 0.59¢ 0.724 0.544

Note The table presents estimation results for theetsodf all rating agencies using fixed effects papleS
regression.

t-statistics in parentheses * p < 0.1, * p < 0.95,p < 0.01

* F-test (FE) displays p-value of F-test for fixdteet in a panel regression, the null hypothesthi all fixed
effects are not statistically significant

* Serial correlation displays p-value of a testderial correlation in the idiosyncratic errors, thél hypothe-
sis is that there is no serial correlation in tlgtutbances

** Heteroscedasticity displays p-value of a modifigdld statistic for groupwise heteroskedasticity ttull
hypothesis is that disturbances are homoscedastic.

X% Cross-sectional dependence displays p-value oBteasch-Pagan statistic for cross-sectional indépe
ence in the residuals, the null hypothesis isttiete is no cross-sectional dependence.

Source Authors’ calculation.
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All other estimated coefficients of remaining \ednlies have sign as expected.
The fixed effects are statistically significantah preferred models. The results
of preferred models are reported in Table 8.

Table 8
Linear Preferred Models Results
Variable 1) 2) 3) 4)
Moody's S&P Fitch R&I
Inflation CPI —0.905*** —0.524* —0.532%** —0.25*
(-6.79) (-2.49) (-4.17) (—-2.36)
Unemployment —0.0827** —0.155%** —0.0985***
(-3.52) (-4.73) (-4.23)
M2 to GDP 0.0810**
(3.67)
Import to Export —0.0577** —0.109* —0.0679***
(-2.24) (-2.88) (-2.87)
Openness 0.0196***
(3.36)
Gov. gross debt 0.0748* —0.132%+* —0.0448** —0.0563***
(1.88) (-7.13) (-2.81) (-5.80)
Gov. gross debt squared —0.00185**
(—4.54)
Primary Balance 0.124%**
(2.88)
Size of government —0.302***
(-3.93)
Voice & accountability 5.709*** 6.095** B50*** 3.504***
(5.27) (3.72) (5.75) (5.99)
EU dummy 1.751%* 0.567*+*
(6.47) (3.14)
EMU dummy 1.302** 1.774%* 1.657***
(3.38) (3.25) (5.43)
Constant 11.77%* 17.79* 22.05%** 7.083***
(3.43) (4.64) (7.14) (7.32)
Fixed effects
Czech Republic -1.04 -2.71 -0.66 -0.26
Hungary 1.77 131 -0.15 0.08
Poland -0.28 1.50 0.23 1.40
Slovakia -0.51 -0.10 0.68 —0.93
Observations 63 64 57 54
Adjusted R-squared 0.840 0.722 0.823 843.
F-test* 0.001 0.000 0.029 0.001
Serial correlatiorf* 0.098 0.008 0.063 0.207
Heteroscedasticit§* 0.976 0.086 0.115 0.202
Cross-sectional dependert® 0.060 0.673 0.416 0.366

Note: The table presents estimation results for the fsoafeall rating agencies. Models (1), (3) and {4ing
fixed effects panel OLS regression. Model (2) udigd effects panel OLS regression with clustdsust
standard errors.

t-statistics in parentheses * p < 0.1, * p < 0.95,p < 0.01

* F-test (FE) displays p-value of F-test for fixdteet in a panel regression, the null hypothesthid all fixed
effects are not statistically significant.

¥ Serial correlation displays p-value of a testderial correlation in the idiosyncratic errors, thél hypothe-
sis is that there is no serial correlation in tietutbances.

** Heteroscedasticity displays p-value of a modifigdld statistic for groupwise heteroskedasticity ttull
hypothesis is that disturbances are homoscedastic.

¥ Cross-sectional dependence displays p-value oBteasch-Pagan statistic for cross-sectional indépe
ence in the residuals, the null hypothesis isttiete is no cross-sectional dependence.

Source Authors’ calculation.
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Our results suggest that a large proportion ofvemeability of the sovereign
credit rating can be explained by relatively snmalinber of variables; in case of
Moody’s it is 84%, Standard&Poor’s 72%, Fitch 82#%@dR&I 84% of the sov-
ereign credit rating variability.

From among 13 explanatory variables 10 are of agmmmomic nature (real
GDP growth, inflation, unemployment, broad money&DP, import to export
ratio, openness of the economy, real effective axgh rate growth, government
consolidated gross debt to GDP, primary balanze, & government), 1 of them
represents socio-political factor (voice and actalbitity) and 2 of them are
dummy variables (EU membership and EMU membersBipgio-political vari-
able is highly significant for each agency’s mod&lom among dummy varia-
bles EMU membership is significant in three mod&8&P, Fitch and R&l) and
the EU membership in two models (Moody’s and R&)om the group of ten
macroeconomic variables six of them are signifidgarthe model of Fitch, five
in the S&P model, four in the R&l model and onlyeé in the Moody’'s model.
Table 8 provides results for detailed comparison.

6. Discussion

We describe the magnitudes of the explanatorabbes effects’ from the two
viewpoints: firstly we compare the effect of theay explanatory variable bet-
ween various agencies and secondly we analyseldté/e importance of expla-
natory variable within the same model. The resaéssummarized in Table 9.

Comparison between the different agencies isivelgteasy and apparently
can be done by simply looking at the estimatedfmefts. But to get an idea of
the size of the influence (expressed in notche#fimnviour dataset we need to
connect the estimated coefficients to the varighif the explanatory variables
within the sample. We do it by calculating the prodof the estimated coeffi-
cient and the difference between th& add the 99 percentile of the given ex-
planatory variable in the sampfeThis is what is presented in the first columns
for each rating agency in Table 9.

Then we want to analyse the relative importancthefexplanatory variables
within each rating agency. We do this by lookinghet relative weights calculat-
ed using the formula:

|B|change @
ZL‘[?J- ‘chang@

RW =

11 Except for dummy variables EMU and EU membersttigir impact is calculated for the
change from 0 to 1.
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where
RW — the relative weight of theth explanatory variable,
B — its estimated coefficient,

change — the difference between the 90th and the 10tbepéile of its sample distri-
bution (for dummy variables the change is equaire),
m — the number of significant explanatory variabtethe model.

Table 9

Comparison of the Explanatory Variables’ Absolute ad Relative Impact
on the Sovereign Credit Rating in our Sample

Moody's S&P Fitch R&l
absolute reé;t);ve absolute reé;t);ve absolute re(loa/(t)l)ve absolute re(loa/(t)l)ve

Inflation CPI -1.79 16.93 -1.04 6.96 -1.05 8.98 —0.41 4.838
Unemployment -1.02 6.82 -1.91 16.18 -1.21] 13.04
M2 to GDP 191 12.82
Import to Export -1.23 11.59 -2.32 15.5§ -1.44 12.24
Openness 2.00 21.54
Gov. gross debt -3.77 35.57 -5.13 34.4Q -1.74 14.74 -2.18 23)51
Primary Balance 0.75 6.32
Size of government -1.28 10.85
Voice & L L

- 2.06 19.39 2.19 14.71 1.85 15.71L 1.26 13.58
accountability
EU dummy 1.75 16.52 0.57 6.11
EMU dummy 1.30 8.73 1.77 15.04 1.66 17.84

Note: The table presents the absolute and relative ingfaexplanatory variables to the rating. The firet-
umn for each agency displays upgrade or downgnadeiches caused by increase of explanatory variabl
from the 18 to the 9¢' percentile of the sample (calculated as the diffee between the #@nd 98' percen-
tile of the respective explanatory variable muidgiby its estimated coefficient). The second caiwisplays
relative weight of the given explanatory variabiéhim the same rating agency.

Source Authors’ calculation.

The inflation is used in the form of natural laglam. Such nonlinear form
describes well the possible effect of inflationgrease of inflation from 3 to 6
percentage points (p. p.) is expected to have biggeact on the economy than
similar increase from 15 to 18 p. p. At the sameetihe logarithmic form dimin-
ishes possible impact of outliers. The inflationstatistically significant in all
models with negative impact on the sovereign ratithgwever, its influence on
the rating is very different across agencies; thengest is in the Moody’s and
the weakest in the R&l model. Its relative impogarompared to other explan-
atory variables is small in all models except forddy’s where it belongs to the
variables with average relative weight. The inflatis one of the most frequent-
ly used variables in empirical studies on the seiger rating determinants and
its estimated coefficient was always negative.ifipact according to various
studies cannot be easily compared, because it d&s Wsed in many different
transformations.
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The unemployment is significant in the models $&P, Fitch and R&l; it
has negative influence on the sovereign rating.eltenomic impact is the
strongest in Fitch model. In the model for thisrageit is the variables with the
greatest relative importance. In the R&I modelsitone of the variables with
average impact and in the S&P model with the mimgract. Even though this
variable measures an important dimension of the@wog, it is interesting that
besides Afonso, Gomes and Rother (2011) it wasusetl as sovereign rating
determinant in empirical studies. Even there itkience on rating is not clear;
for some agencies or model settings the sign aoésficient was positive while
in others it was negative. The reasons for thesdirfjs may lie in the fact that
the unemployment does not directly influence thiitgalor willingness of the
country to pay in time and in full its debt andghits effect may be cancelled out
in the larger samples. But in our sample consisthd¢ransition countries the
level of unemployment plays an important role.

The variable broad money to GDP ratio is only gigant in the S&P model.
Increase in the ratio results in the rating upgrade magnitude of the impact is
average compared to other variables in the S&P m@&iead money to GDP
ratio was used as one of the investment graderdetants in Jaramillo (2010)
with the same impact as in our model.

The import to export ratio is significant in alloaels except for R&l. In-
crease in the ratio implies rating downgrade. Tthengest impact is observed in
the S&P model. When analysing its relative impaortait is one of the variables
with average impact in the S&P and Fitch modeldevim the Moody’s model it
is the one with minor impact. In other empiricaldies the external balance is
usually represented by current account to GDP .ré8cestimated coefficient is
sometimes positive and sometimes negative. Afo@smes and Rother (2011)
distinguish between short-term and long-term iniltee Short-term current ac-
count deficit may indicate willingness of foreignvestors to fund the deficit
through loans or investments and thus positivellp@mce the rating. However,
if the deficit persists in the long-term it willfatt the rating adversely. In our
case of transitional economies we observe the letfect.

The degree of openness of the economy is significaly in the R&l model
with the positive impact on the rating. Compareatioer variables in the R&l
model it has the highest influence together with overnmental debt. This
measure of the trade openness of an economy iatabsaher empirical studies
except for Bissoondoyal-Bheenick, Brooks and Yip0@). However, it was not
statistically significant in their study of ratirdgterminants using the Moody'’s,
S&P and Fitch ratings. We confirm their findings tile models of the three
agencies (where it was not statistically signifigdout for our additional R&lI
model it is one of the key rating determinants.
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The government consolidated gross debt to GDPsg§gdebt) is significant
rating predictor in all models. Gross debt has imealr effect in the Moody’'s
model; increase in gross debt to GDP ratio up t@ 20 p. results in rating
upgrade. Any increase after this threshold caus@sgrdowngrade at accelerat-
ing rate. In models of the other agencies any asaef gross debt implies rating
downgrade since the quadratic term was not stailbtisignificant there. The
influence of the gross debt on the rating is veffeent across agencies; the
strongest is in the S&P and the weakest in thehFiodel. Its relative im-
portance compared to other variables is the higimetite Moody’s, S&P and
R&I models and it is one of the major determinantthe Fitch model. Level of
indebtedness is significant determinant of soveregting in almost all other
empirical studies, as well (one exception is Bisstmyal-Bheenick, Brooks and
Yip, 2006).

The primary balance is significant only in thechitmodel with the positive
impact on the rating. The relative importance o thrimary balance is the
smallest from among all the variables in this modielsome of the empirical
studies primary balance (or fiscal balance) isgmificant rating determinant
with the positive impact similar to our model. ABm Gomes and Rother (2011)
suggest that the effect of fiscal balance shoulddem together with the effect of
government indebtedness. Our results indicateithie case of transition econ-
omies the primary balance is generally not impdntating predictor.

The government consumption to GDP (size of goventjns also significant
only in the Fitch model with the negative impacttbe rating. Its relative im-
portance compared to other variables in the malalverage. This measure of
government finance has not been considered in @imgirical studies so far.
We suggest that the impact of the size of govertimseronsidered together with
the impact of fiscal balance and government indbides. If we measure their
cumulative relative impact on the rating in theckitmodel we will arrive to
32%. The dimension of the government finance indther models is captured
mostly by the government debt. The relative impwéais similar; in the
Moody's and S&P models it is about 35% and in t&¢ Rodel it is 23.5%.

The voice and accountability score, a sub-indethefWorldwide Governan-
ce Indicators, is statistically significant in adbdels. The higher score represents
higher degree of citizens’ participation in selegttheir government, as well as
higher freedom of expression, freedom of associatnd a free media. Its im-
pact on the credit rating is very similar in the ddly’'s, S&P and Fitch models,
in the case of the R&l model it is slightly smalléis relative importance compa-
red to other variables is average or above aveémagach of the models (between
14 — 20%). The importance of various measures @bgumolitical indicators has
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been recognized in the empirical literature on seiga rating determinants from
the very beginning, starting with Cantor and Pacie396) who included
economic development indicator in their study. Raon§ socio-political factors
significant in other studies includes Corruptiomdegtion Index from Transpa-
rency International used by Borio and Packer (20M8llios and Paget-Blanc
(2006), Political Risk Score from International @oy Risk Guide used by
Jaramillo (2010), Borio and Packer (2004), PolitkReghts by Altenkirch (2005)
and also Worldwide Governance Indicators by WorlahiB used by Afonso,
Gomes and Rother (2011).

EU dummy variable is significant in two modelshe tMoody’s and the R&I.
Its effect and relative importance is about thieges stronger in the Moody’s
model than in the R&I. Also in the R&I it belongs the least important varia-
bles whereas in the Moody’s to the average onegestigg nearly two notches
upgrade after joining the EU. EU dummy is used asthe work of Afonso,
Gomes and Rother (2011). Their findings are vemyilar to ours; EU member-
ship implies rating upgrade by more than 1.5 natdmeMoody’s model and
relatively small upgrade of around 0.4 notchesh@3&P and the Fitch models.

EMU dummy variable is significant in three modelthe S&P, the Fitch and
the R&Il. The magnitude of its effect is very simikcross all three agencies —
about 1.5 notches upgrade after joining the EMb.rélative importance com-
pared to other variables is average in the Fitah R&l models but one of the
smallest in the S&P model. This dummy variable has been used in other
empirical studies yet.

When analysing the group of main determinants aumd out that, unlike in
other academic papers, GDP growth is not significemiable to explain the
sovereign ratings. All countries in our sample wembugh a transformation
process, where systematic and structural econafocms took place. However,
GDP growth didn’'t show any trend during the analygeriod, it was rather
fluctuating.

The fixed effects, representing the unobservedirpwspecific effects, are
jointly statistically significant in all models. Kaver, their impact on the rating
varies. The results suggest that the actual rédinGzech Republic is lower than
the one predicted on the basis of explanatory blasa This holds for all agen-
cies, most notably in the S&P model. The situatibrElovakia is similar, just
the magnitude of the effect is smaller. Contraryhtat the actual rating of Hun-
gary and Poland is mostly higher than predicteags€heffects may be a combi-
nation of other soft factors not included in thedais and of the variables, which
did not vary enough over the time even though tteglit rating agencies take
them into account when issuing the sovereign rating
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Having described the estimation results of théegored models the question
arises what are the practical implications of #xercise. What can a country do
to improve its rating? All of the V4 countries d@ifee EU members and thus
a part of the significant rating determinants is fody or directly “in the hands”
of the policy makers. Especially the group of thenetary indicators or mone-
tary and cohesion policy (e.g. inflation, broad eyprno GDP, unemployment)
can be viewed as exogenous or partially exogermmusW@ and EMU members.

Our findings suggest that the area of the govemirfieance is the most in-
fluential determinant of the sovereign rating. Tihain factor is government debt
and the additional measures are primary balanceganernment consumption.
A country wishing to improve its sovereign ratirfgpald put more emphasis on
stabilising and lowering government debt, whicmé#urally connected to the
fiscal balance, i.e. increasing revenues and dsicig&xpenditures. The second
most important area is the domestic macro-econaiti@tion. The monetary
variables (inflation and monetization of economyaypthe important role to-
gether with the unemployment. Next in importaneceetternal sector and socio-
-political situation. Import to export ratio andesmess of the economy are main
representatives of external sector. Citizens’ paiion in selecting their gov-
ernment, freedom of expression, association amdrfredia are important factors
for the rating agencies as the proxy for sociotjpali situation. Lastly, the fact
that a country joined the EU or EMU reflects in tta¢ing improvement. All
countries in the sample are EU members alreadytHsutaccess to EMU and
therefore expected rating upgrade connected wimtbmbership is still possi-
ble for three of them.

However, the above analysis doesn't take into @acthe political and eco-
nomic costs of the reforms and policies leadingrprovement in the key rating
determinants. Pragmatic policymakers need to censiitse costs, too.

Conclusion

In this paper we have studied the sovereign cratlitg determinants of Vise-
grad Four countries in the period 1993 — 2012. fbineign currency long-term
ratings from four credit ratings agencies were used

Based on economic theory and previous empiricaliss we identified 38
potential explanatory variables. With the help ahg@ipal component analysis
we determined the subset of variables with no Baanit multicollinearity. The
linear model with fixed effects was used to estemgérameters and to identify
relevant determinants of the sovereign credit gatin
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Based on the linear models’ results we detectset af main determinants of
the sovereign rating: inflation, unemployment, lotaaoney to GDP, import to
export ratio, openness of the economy, governmergsgdebt, primary balance,
size of the government, voice&accountability, EUhuioy and EMU dummy.
Unlike in other academic papers, the growth of GI2R not significant variable
to explain the sovereign ratings. The impact oé&eld determinants on sover-
eign rating was further analysed and describeckiaild The effect of significant
explanatory variables was compared for differer@nages and relative weights
of rating determinants within the same agency wateulated, as well. The gov-
ernment finance is the most influential determinainthe sovereign rating. The
main factor is government debt and the additionedsnres are primary balance
and government consumption.

We included R&l among rating agencies researcheamlir paper. There was
no surprising finding; the main explanatory varebbf other rating agencies
apply here as well. The variable degree of openokds economy was signifi-
cant only in R&l model, which makes it slightly tirctive, but so was the vari-
able broad money to GDP for S&P or primary balased government size for
Fitch. The differences in the set of significanplaxatory variables for the re-
spective agencies may be actually consequencdfefatit weights ascribed to
the variables and the modelling method chosen.éltvere differences between
agencies regarding the relative weights of theisogmt explanatory variables,
as well. When the variables were aggregated tdtbader groups, the differ-
ences between agencies got smaller but did ngbpsa.

Even though the rating agencies use variety ofrog@onomic, socio-politi-
cal and other qualitative variables to determinessgign credit rating, empirical
studies including our paper identify main factaruencing the sovereign rating
changes in a set of selected countries in the diwa: period. Choosing a smaller
subset of countries offers the opportunity to esglparticularities of a given
group and compare results with other studies.
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