MASTER OF SCIENCE IN FINANCE

Euro Crisis: Have been the European Countries
downgraded in excess?

Joana Soares Costa
152411021

ABSTRACT
This dissertation studies the determinants of the European debt ratings through

macroeconomic data and whether those ratings were excessively downgraded during the
Euro debt crisis. The results show that, according to previous studies, most of the
assigned ratings matched predicted ratings during the crisis period. Ratings are also found
to be strongly influenced by changes in the variable gross debt. However, only Portugal
and Ireland have been downgraded excessively during the crisis period and Moody’s is
the credit rating agency which has higher downgrades. Furthermore, the empirical finds
show non-sticky ratings.

Keywords: rating, credit rating agencies, linear transformation, logistic transformation,
inertia of ratings

Professor Joni Kokkonen
Supervisor

Dissertation submitted in partial fulfillment of requirements for the degree of MSc in Finance, at
Universidade Catolica Portuguesa, September 2013.



Acknowledgments

First of all, 1 would like to thank my supervisor, Professor Joni Kokkonen, for all of his support during

this dissertation.

I am also grateful to Charlotte Kohler, Jodo Pedro Marta, Constanca Figueiredo and Ana Paula Albino,

for their efforts in helping me refine all the critical components of this dissertation.

A friendly thank to Marta Candeias, Maria Inés Santos, Raquel Martins and Inés Freire and every other
friend who cared from day one, providing personal experience and with whom | shared common fears

and personal achievements.

The final and biggest thank go to my parents and brother, who have always stood by me, in my five

years passage through CLSBE, which now end. For the moment.



Contents

O L0100 Vot Ao o TP PP PRSP PP PP OPRTPRN 1
N I - | - BT PRTPP PR OPPP PRSPPI 3
3. MEENOAOIOGY . ...ttt 6
3.1. Sovereign Ratings Conversion: Linear and LogistiCc APProaches. ..........cccoovviveiiiiieniie i 6
3.2. BENCNMAIK MOUEL ...t 8
4. Empirical Results using Linear Transformation ............cocoiuiiiieiiiiiiesie e 9
5. Empirical Results using Logistic Transformation ............ccccoiviiiiiiieiieiiesie e 10
6. Predicted Ratings VS ASSIGNE RATINGS ......ccuveiiriiiieiieiie ittt 12
7. CoUNErY SPECITIC ANAIYSIS ...ttt ettt e e 17
8. The Inertia of SOVEreIgN RALINGS .. ..cvvviiiiiieiie it e et e st e e snaee e aneeas 29
9. CONCIUSIONS ...ttt b bbbt b bt b e et b bbb 31
10. RETEIBNCES ...ttt bbbttt bbbt bbbt 33



Index of Tables

Table 1 — Individual Sample Descriptive StatiStiCS........ouivririitit ettt e et e e eaaenss 5

Table 2 — Linear and Logistic Transformation...............oouirioriiirieiiiii et e eeaaeenaes 8

Table 3 — Linear Model ESTIMAtioN. ... .....o.iuiiiiii e, 9

Table 4 — Logistic Model EStIMation............oooiiiii e e 11
Table 5 — Summary of Prediction Error NOtches...........coiiiiiii e 13
Table 6 — Upgrades and Downgrades Prediction..............ooooiiiiiiiiiiii i e 15
Table 7 — Distribution of Distance of Predicted Rating from Actual Rating...................ccooeeeneenen 16
Table 8 — Summary of Fitch’s Prediction Errors according to Logistic Transformation Model........... 18
Table 9 — Summary of Fitch’s Prediction Errors according to Logistic Transformation Model........... 19
Table 10 — Summary of S&P’s Prediction Errors according to Logistic Transformation Model........... 22
Table 11 — Summary of S&P’s Prediction Errors according to Logistic Transformation Model........... 23
Table 12 — Summary of Moody’s Prediction Errors according to Logistic Transformation Model....... 26
Table 13 — Summary of Moody’s Prediction Errors according to Logistic Transformation Model....... 27

Table 14 — INErtia REQIESSIONS. ... .. .ecieiiiie ettt et et e e e et et e e et et e e et e et eaeaeeas 30



Index of Figures

Figure 1 — Moody's Ratings - Linear and Logistic Transformations .............ccoccevvvenieniieniieniesie e 7
Figure 2 — Fitch Assigned Ratings and Predictions according to the Logistic model................... 20
Figure 3 — S&P’s Assigned Ratings and Predictions according to the Logistic Model........................... 24
Figure 4 — Moody’s Assigned Ratings and Predictions according to the Logistic Model ...................... 28



1. Introduction

Have the European countries’ ratings been downgraded in excess in the past four years resulting in a
deepening of the current European crisis? Since 2008, the year considered by experts as the beginning
of the crisis, certain countries of the European Union, such as Ireland, Greece and Portugal, have faced
consecutive downgrades of their sovereign credit ratings. Consequently, by 2011, these same countries
had also their sovereign debt rating downgraded to non-investment grade indicating high risk for
investors and therefore, they were categorized as not being able to meet their obligations due to their
economic development. Nevertheless, countries rarely default on outstanding bonds due to the
international emergency credit and some of the European countries already confirmed and partly

implemented it.

The three main credit rating agencies, Fitch, Standard and Poor’s and Moody’s, have an established
reputation in the industry since investors pay in order to have access to their credit reports. However,
none of agencies clearly specify what their valuation bases are, neither do they shed some light on the
procedures taken in assigning a rating. Furthermore, nowadays credit rating agencies have been strongly
criticized by the media, international politicians and also regulators due to constant downgrades of the
sovereign debt rating of some European countries. In particular, Goodhart (2008) claims that the ratings
given occasionally by the agencies are not the most correct, but in fact, these ratings have a huge impact
on the economy. This argument may help to understand the reason why some European Union countries
reached a tricky and unstable situation, contradicting the results that the macroeconomic factors would
suggest. Therefore, this issue raises the question of whether the credit rating agencies have overreacted

as far as the Euro debt crisis is concerned.

The aim of this dissertation is to perform an empirical study on the behavior of sovereign credit ratings
in order to find out if the sovereign credit ratings of the European countries were excessively
downgraded during the Euro crisis. This study is focused on sixteen European Union countries and on
the ratings assigned in the last fourteen years by the three major credit rating agencies. This research is
based on a match of macroeconomic variables from different previous studies (e.g. Cantor and Packer
(1996), Afonso (2003) and Gartner, Griesbach and Jung (2011)). Firstly, one tries to understand how
sovereign debt ratings are set through a match between historical ratings and macroeconomic factors.
Then, ratings are predicted for all the observations based on a previous match and compared to actual
ratings. The predicted rating is compared with the assigned rating in order to find out whether credit
agencies underreacted/overreacted in both periods, from 1998 to 2008 (pre-crisis period) and from 2008
onwards (crisis period). Finally, the existence of inertia in ratings will be tested. Inertia of ratings
measures how fast ratings converge to their predictions and therefore the aim of using this method is to

understand whether the ratings capture the crisis and if they are exposed to business cycle.



This analysis follows the study of Mora (2006) who analyzes the East Asian Crisis of 1997, through an
analysis of three different of periods; prior, during and after the crisis. Mora (2006) finds no evidence of
excessive downgrades during the crisis period and she holds the conclusion that before the crisis
predictions were below actual ratings. Mora (2006) also explores the arguments of Ferri, Liu and
Stiglitz (1999). Ferri, Liu and Stiglitz (1999) have reached slightly different conclusions from Mora
(2006) as they argue that, during the East Asian crisis assigned ratings for some countries were
excessively downgraded to lower notches than those which the economy would have suggested. They
also conclude that ratings assigned to some Asian countries before the crisis were higher while during

the crisis the predicted ratings were similar or even lower than the assigned ratings.
The main contributions of this dissertation to the existing literature consist of three key topics:

First, the use of European Union Countries: whereas previous studies perform analyzes based on OECD
countries as in the case of Gartner, Griesbach and Jung (2011), this dissertation only studies European

Union Members, due to the current crisis European countries are facing;

Second, the use of recent data: Afonso, Gomes and Rother (2007) have focused their analysis on
specific periods up to 2005; The data used in this study are up to 2011, which already includes the crisis

period;

Third, the analysis of two specific sub-periods: the pre-crisis period (from 1998 up to 2007) and the
crisis period (from 2008 up to 2011). With the purpose of analyzing the differences in both downgrades
and upgrades in ratings and also the comparison between assigned ratings and predicted ratings among

three credit rating agencies.

The empirical results in this dissertation suggest that macroeconomic factors such as GDP per Capita,
Inflation, Gross Debt and Government Primary Surplus are important when assigning a rating; the
predicted ratings of certain countries, namely, Portugal and Ireland exceed the assigned ratings in the
crisis period which leads to an over-conservative position of the credit rating agencies which does not
occur in Greece; Assigned Ratings turn out not to be sticky as they show an immediate response to the

NEWS.

The structure of this dissertation is as follows: section 2 describes the data used briefly, section 3 the
methodology, sections 4, 5, 6, 7 and 8 corresponds to the empirical analysis and conclusions are

reported in section 9.



2. Data

The sample used for this study consists of annual data from 16 out of 27 countries in the European
Union for a period of fourteen years, from 1998 to 2011. The remaining countries will not be part of the
sample, either because there were some countries which have no available data for some of the
macroeconomic variables, or because their ratings have remained constant during the period in question,
as is the case of Germany, France and the Netherlands. Therefore the sample is comprised of the
following countries: Belgium, Cyprus, Czech Republic, Estonia, Finland, Greece, Hungary, Ireland,

Italy, Malta, Poland, Portugal, Slovak Republic, Slovenia, Spain and Sweden.

Cantor and Packer (1996) examine the determinants of credit ratings in a cross-section of several
countries in 1995 based on the assigned ratings of Moody’s and Standard and Poor’s. Gartner,
Griesbach and Jung (2011) also follow the study performed by Cantor and Packer (1996) to set the
macroeconomic variables for their study. The basic selection of variables is equal among all three of the
agencies and based on Cantor and Packer (1996), and on Gértner, Griesbach and Jung (2011), the

macroeconomic variables included in this study are as follows™:

Real GDP Growth Rate: gross domestic product is a measure that corresponds to the market value of
final goods and services produced in a given period of time, assessed at constant prices. This is the most
commonly used measure to compute the economic performance of countries. It is expected that GPD

Growth Rate has a positive impact on the rating;

GDP per Capita at current prices measured in USD: GDP per capita is considered a measure of the
standard of living of a person in a country given a certain period of time. It is expressed in US dollars
per person. In this case the value is obtained, firstly by converting their value in national currency for
dollars and hence by dividing by the total number of inhabitants in a given country. Therefore, the

bigger the GDP per Capita is, the higher should the rating be;

Inflation Rate, consumer prices: the rise of the price of goods and services in an economy given a
period of time is expressed by this variable. It is the percentage change in the general index year-on-
year. An increase of Inflation means an increase of prices of goods and services in a certain country. So,
it is expected that inflation has a negative impact on the rating, as the rating increases ceteris paribus,

inflation should decrease;

General Gross Debt as % of GDP (Gross Debt): this variable includes all types of liabilities that, at a
given future date, require the payment of interest and / or principal by the debtor to the creditor. It
includes not only Special Drawing Rights (SDRs), but also deposits, loans, insurance, and pensions,

among other types of accounts payable. Given a certain country, if the Gross Debt increases, i.e, if the

L All definitions in relation to the macroeconomic variables are based on the IMF definitions
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sum of total debt obligations increases, ceteris paribus, the rating should decrease considering that a
country with more debt has more solvency difficulties;

Current Account Balance, as % of GDP (Curr. Acc. Balance), can be expressed as the difference
between savings and investment. It includes goods and services, income and current transfers. It is
expected to have a positive impact on rating, the highest is the Curr. Acc. Balance, the highest is the
rating;

Government Surplus, as % of GDP (Gov. Surplus), also referred as General Government Net
lending/borrowing, it is computed by the difference between total revenue and total expenditure. A high
deficit on the Gov. Surplus suggests that a country is having problems to balance revenues and

expenditures. So, Gov. Surplus should have a positive impact on the rating;

Government primary surplus, as % of GDP (Gov. Primary Surplus), is the difference between net
lending and net borrowing plus net interest payable or paid, i.e., interest expense less interest revenue.

Gov. Primary Surplus should also have a positive impact on the rating of a country.

The source of these variables is chiefly the IMF World Economic Outlook database from October 2012
and OECD data. The Sovereign Credit Ratings assigned to countries were collected from the three
major credit rating agencies. In all the agencies, ratings are split into two areas, investment grade and
non-investment grade area. The maximum notch of each scale is respectively AAA, AAA and Aaa for
Fitch, S&P’s and Moody’s. Moreover, the minimum notch for Fitch is D that in turn has three sublevels
while for S&P’s is also D and has five sublevels, and for Moody’s the minimum notch is C with no
sublevels. A country which has an assigned rating of D (or C in the case of a Moody’s rating) is already
in default on its obligations and the agency believes that it will default with lower probability of
recovering the interest or the principal. Only two countries in the sample have the maximum rating
within all the agencies in 2011, as it is the case of Sweden and Finland. On the other hand, countries
such as Portugal, Ireland and Greece saw their rating being downgraded by several notches. The average

level of the ratings in the sample lies at A+, A+ and Al, respectively, for Fitch, S&P’s and Moody’s.

An interesting aspect to mention is that there are 85 upgrades and 66 downgrades on the actual ratings
across both the credit rating agencies and the observations for each agency. Most upgrades took place
up to 2008 and in 2009 there are no upgrades (around 87% of the upgrades occurred in the pre-crisis
period against the 13% occurred in the crisis period). Unlike upgrades, downgrades occurred mostly
from 2009 onwards (approximately 83% of the downgrades occurred in the crisis period and 17%
occurred in the pre-crisis period). For the remaining observations the rating is unchanged. These aspect
support the aim of this study and also the idea that credit rating agencies could not foresee the crisis and
therefore, the rating of some European Union countries might have been downgraded excessively during

the crisis.



As the actual ratings correspond to the rating assigned on the last day of each year and this research is
based on a year interval, many times these ratings “hide” several changes (either upgrades or
downgrades) that may have occurred during a specific year. For example, both Fitch and Moody’s have
downgraded the rating of Portugal by three times in 2011 in a total of six notches. The rating of Greece
has also been downgraded during the same year, although the rating has been more volatile showing
some upgrades in the pre-crisis period in comparison to a stable rating of Portugal in the same period.

The following Table presents all variables previously mentioned and the descriptive statistics associated
with each one.

Table 1 — Individual Sample Descriptive Statistics
This Table presents descriptive statistics (simple mean, Standard Deviation (St. Dev.), minimum,
maximum, median and number of observations) of seven macroeconomic variables as well as Fitch,

S&P’s and Moody’s ratings. The sample includes the sixteen countries and data from 1998 until 2011.

Average St. Dev. Min. Max. Median Obs.
GDP per capita 21707,76 13141,35 3791,14 59617,19 19250,16 224
Inflation 3,21 2,24 -2,58 14,18 2,79 224
Gross debt 57,25 30,57 3,69 165,41 51,46 224
Curr. acc. balance -3,29 5,33 -15,95 9,13 -3,55 224
GPD growth rate 2,79 3,33 -13,90 10,65 3,43 224
Gov. surplus -2,99 4,33 -30,95 8,06 -3,16 224
Gov. primary surplus -0,93 4,14 -27,86 7,86 -0,61 224
Fitch Rating A+ - CcC AAA A+ 224
S&P's Rating A+ - cC AAA A+ 224
Moody's Rating Al - Ca Aaa Al 224




3. Methodology

3.1. Sovereign Ratings Conversion: Linear and Logistic Approaches

Assigning a rating to a sovereign debt is making an assessment of a country in certain aspects, whether
they are economic, financial or even political. So ratings provided by credit rating agencies have some
power to describe a country’s financial situation since there are investors willing to pay for these

assessments, namely, country’s probability of default.

In order to perform an analysis of the ratings, it is common in the literature to convert ratings into a
numerical scale through several different approaches. In this study two approaches are used: a linear
transformation and a logistic transformation. Although agencies do not have equal qualitative codes and
Fitch and S&P’s have more rating levels than Moody’s, it is possible to perform a match between the
rating level of each agency and the numerical scale. In the first approach, the linear transformation,
ratings were converted into a linear scale of 21 grading notches following, for example, Afonso, Gomes
and Rother (2007). Each level of the rating agencies’ scale corresponds to a notch with the exception of

the lowest notch of Fitch and S&P’s, which incorporates three and five levels and/or sublevels.

One is the lowest level of the scale, which corresponds to DDD,DD, D for Fitch, Cl, R, SD, D, NR for
S&P’s and C for Moody’s. It is the level in which a country is already in default on its obligations, and
credit rating agencies predict that it will default on most of its obligations. At the top of the scale, the
maximum level 21 corresponds to AAA, AAA and Aaa for Fitch, S&P’s and Moody’s scale
respectively. Countries which have the maximum rating are considered as stable and reliable countries.
Ratings between 1 and 11 are included in the non-investment grade area, also identified as junk bonds,
and, from 12 to 21, ratings are integrated in the investment grade area. Since it is a linear scale, it is
assumed that differences between two notches are linear, i.e., the difference between two sequential
notches is always identical. However, given a lower level of the scale, e.g. Ca on Moody’s scale, as the
economic and financial situation of a country shows some improvements, the rating can be rapidly
upgraded to Caa3 or even to an upper level. On the opposite, given a higher level of the scale, for
example Aa2, the requirements are stricter in order to upgrade to Aal or Aaa. In order to proper model
this specification a non-linear conversion was performed through the logistic transformation. Afonso

(2002) also applied these two approaches to his study.

Equation (1) below is the conventional logistic form

R= % 1)

1+ePX

in which g is a vector that includes the parameters of the exogenous variables and X the value of each

macroeconomic variable assigned to each parameter. Hence the logistic transformation is given by

L =In|-2] = px 2)



where L; is the logit of R;. Equation (2) is linear in X and in the parameters, and can be estimated by
ordinary least squares (OLS). R; is computed through equation (3) in which the number of categories is
the total number of notches in the linear model, i.e. 21 and i corresponds to a category of the linear
model

Ri _ 2i—1 (3)

~ 2«Number of categories

The logistic transformation converts the linear scale into a probability which assumes values between 0
and 1, in which zero represents countries with less solvency capacity and one those countries with high

solvency capacity.

The following Figure 1 is an example of the conversion of Moody’s levels into numerical scales and it
clearly shows the relationship between the two approaches that will be analyzed in the following
sections. The logistic approach clearly intensifies the distance between ratings as being lower at the top
and at the bottom of the scale while the intermediate ratings have longer distances. Table 2 shows the
relationship between the numerical scales, both Linear and Logistic and the respective correspondent
notch of each credit rating agency. One may also see that Fitch and S&P’s include several sub-levels in

the lowest notch of the scale.

Figure 1 - Moody's Ratings - Linear and Logistic Transformations

21 - - 3,70
20 -
19 - - 2,96
18 -
17 - - 2,22
16 -
15 - - 1,48
14 -
13 4 - 0,74
12 -
11 - - 0,00
10 -
9 1 - -0,74
8 .
7 - - -1,48
6 .
5 - - 2,22
4 <
3 - - 2,96
2 .
1 -3,70




Table 2- Linear and Logistic Transformation
Reported are the conversion of ratings into a numerical scale for Fitch, S&P’s and Moody’s. Ratings are grouped

in 21 notches, from 1 to 21 in the Linear Scale and from -3,71 to 3,71 within the Logistic Scale.

Transformation Rating Agencies
Linear Logistic Fitch S&P’s Moody’s

1 -3,71 DDD, DD, D Cl,R,SD,D,NR C

2 -2,56 CC,C cc,C Ca

3 -2,00 CCcC- CCC- Caa3
4 -1,61 CccC CccC Caa2
5 -1,30 CCC+ CCC+ Caal
6 -1,04 B- B- B3

7 -0,80 B B B2

8 -0,59 B+ B+ B1

9 -0,39 BB- BB- Ba3
10 -0,19 BB BB Ba2
11 0,00 BB+ BB+ Bal
12 0,19 BBB- BBB- Baa3
13 0,39 BBB BBB Baa2
14 0,59 BBB+ BBB+ Baal
15 0,80 A- A- A3
16 1,04 A A A2
17 1,30 A+ A+ Al
18 1,61 AA- AA- Aa3
19 2,00 AA AA Aa2
20 2,56 AA+ AA+ Aal
21 3,71 AAA AAA Aaa

3.2. Benchmark Model for explaining the ratings

With the purpose of testing if the sovereign debt ratings were excessively downgraded, it is imperative
to know the benchmark against which one will compare ratings. Thus, a regression of ratings is
computed as function of the macroeconomic variables derived mainly from Cantor and Packer (1996)
and Gartner, Griesbach and Jung (2011). Later, a comparison is made between predictions and actual
ratings. According to Ferri, Liu and Stiglitz (1999), credit rating agencies do not have a clear set of
custom criteria in order to determine a rating and their changes, but they assign this component to the

sensitivity of each agency has to rely on the economic capabilities of a country.
The rating assigned to a country i in year t can be expressed as:
Rating;, = a + BX;¢ + & ¢ 4)

Where Rating; . is the dependent variable, o is the constant, B a vector of the coefficients, X; a vector
of the macroeconomic variables described in the previous section and ¢; . corresponds to an error term.
8



4. Empirical Results using Linear Transformation

The aim of this section is to identify explanations for the way credit rating agencies create their ratings
based on the benchmark model. Firstly, the results obtained from the linear model, outlined in section 3,
will be analyzed among the three agencies, and after, the results of the logistic model are analyzed.
Equation (4) is estimated using a pooled OLS (Ordinary Least Squares) regression, both through a linear
and logistic transformation of the ratings.

Among all the several regressions tried for equation (4), Table 3 reports the results of an unrestricted
linear model and a restricted linear model obtained for each credit rating agency. The unrestricted linear
model includes all the variables discussed in section 2 while the restricted linear model only includes the

most statistically significant macroeconomic variables.

Table 3- Linear Model Estimation
The dependent variable sovereign debt rating as function of macroeconomic variables. Columns (2), (4) and (6)
are specifications of the model for Fitch, S&P’s and Moody’s respectively. Definitions of each of the variables can

be found on section 2. All regressions are estimated by OLS. P-values in parenthesis.

Sovereign Debt Ratings: Linear Model?

Fitch S&P's Moody's
1) ) @) (4) (5) (6)

Intercept 16,72*** 16,84*** 17,25%** 17,53*** 18,50*** 18,52***

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
GDP per capita 1,25E-04***  127E-04***  1,13E-04*** 111E-04*** 1 ,00E-04*** 1,00E-04***

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Inflation -0,27*** -0,28*** -0,32%** -0,31%** -0,38*** -0,38***

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Gross Debt -0,02*** -0,02*** -0,02%** -0,02%** -0,03*** -0,03***

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
GOV. Primary 0 19*** 0 22*** 0 20*** 0 20*** O 24*** 0 25***
Surplus 1 ) il il ) y

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Curr. Account 0,03 0,07%%% 0,06%* 0,02
Balance

(0,28) (0,01) (0,02) (0,52)
GDP Growth Rate 0,04 0,06 0,02

(0,32) (0,18) (0,60)
Adjusted R2 0,60 0,60 0,61 0,61 0,58 0,58

“Since the variables Gov. Surplus and Gov. Primary Surplus have a correlation of almost 90%, Gov. Surplus
variable does not appear in these models due to multicollinearity problems. However, models were created in
which the variable Gov. Surplus is included and since it turns out not to be statistically significant at a 10% level,
these models are not presented in this table. Finally, the fact that Gov. Surplus is not introduced in these models
does not affect the results. The same applies for the logistic transformation models of Table 4.

9



The explanatory power of the models is quite similar, not only between credit rating agencies but also
between model restrictions, as the Adjusted R-Squared is between 58% and 61%. Moody’s is the
agency which has the lower Adjusted R-squared whereas S&P’s has the highest Adjusted R-Squared.

According to what was mentioned in section 2, there was an expected sign for each coefficient of each
macroeconomic variable. One may confirm that, on the one hand, GDP per capita, Gov. Primary
Surplus, Curr. Account Balance and GDP Growth Rate have a positive impact on the ratings. On the
other hand, Inflation and Gross Debt have a negative impact on the ratings.

Finally, it is interesting to mention that there are three variables, GDP per Capita, Inflation and Gov.
Primary Surplus, out of the seven variables, which are statistically significant at a 1% level across the
three agencies, and all of them also have the expected sign. Inflation also has a more significant impact
on ratings than Gov. Primary Surplus. Surprisingly, GDP Growth Rate turn out not to be statistically

significant at a 10% level which contradicts the result obtained by Gértner, Griesbach and Jung (2011).

5. Empirical Results using Logistic Transformation

The logistic transformation in section 3.1. admits rating values between -3,71 and 3,71 and also has the
same 21 notches as the Linear Model. This method of ratings’ transformation is an alternative method to
linear model so as to clearly demonstrate that, in order to reach the top of the rating scale, the

requirements are always more stringent. The results are given in Table 4.

What is interesting to point out with this analysis is that among the two different transformation models
and for the three credit rating agencies, there are four variables statistically significant at a 1% level in
the unrestricted model: GDP per Capita, Inflation, Gross Debt and Gov. Primary Surplus and all of them
have the expected sign. Furthermore, the use of the logistic transformation improves the overall
explanatory power of the model for the three agencies and these facts lead to the conclusion that, under

this model, rating predictions may be more accurate and more credible.

Table 4 reports not only the results obtained from the unrestricted logistic model across the three credit
rating agencies, but also a restricted model. The Adjusted R-Squared is now between 68% and 71%.
Moody’s has the lowest Adjusted R-Squared and the S&P’s the highest as it happened in the linear
model. In addition, most variables under Fitch and S&P’s ratings still have a similar impact rather than
Moody’s ratings. This fact support the study of Magazzino and Bozic (2012) in which Fitch and S&P’s

are more correlated between each other (around 99%) than with Moody’s (around 97%).

10



Table 4 — Logistic Model Estimation
The dependent variable sovereign debt rating as function of macroeconomic variables. Columns (2), (4) and (6)
are specifications of the model for Fitch, S&P’s and Moody’s respectively. Definitions of each of the variables can

be found on section 2. All regressions are estimated by OLS. P-values in parenthesis.

Sovereign debt Ratings: Logistic Model

Fitch S&P's Moody's
(1) (2) (3) (4) (5) (6)

Intercept 1,33%%% 1,33%%% LAT%* 1,48%%% 1,85+ 1,87+

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
GDP per capita 5,80E-05%**  6,00E-05%** 5 40E-05*** 353,95 5,10E-05%** 5,00E-05%**

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Inflation -0,06%** -0,06%** 0,07%F% 0,07 -0,10%** -0,00%%*

(0,01) (0,00) (0,00) (0,00) (0,00) (0,00)
Gross Debt -0,01%%* L0,01%% 0,01%%% 0,01 20,01 20,01%%*

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Surplus 1 ) ) ] il il

(0,00) (0,00) (0,00) (0,00) (0,00) (0,00)
Curr. Account 0,02%* 0,035 0,035 0,02+ 0,02+
Balance

(0,06) (0,00) (0,00) (0,02) (0,02)
GDP Growth Rate 0,01 0,01 0,01

(0,38) (0,33) (0,60)
Adjusted R? 0,69 0,68 0,71 0,71 0,68 0,68

In contrast to the linear model for Moody’s, the variable Gross Debt in the logistic model is statistically
significant to explain both the unrestricted and the restricted models. In addition, GDP Growth Rate is
not statistically significant for the analysis of the ratings as in the linear model. Results obtained for both
linear and logistic model are in line not only with Cantor and Packer (1996) but also with the study of
Afonso (2002). Both Cantor and Packer (1996) and Afonso (2002) conclude that through a linear
transformation of ratings, GDP per Capita and Inflation are two of the most significant variables to
explain ratings. However, they also conclude that GDP Growth Rate also has a strong impact on the
ratings, which is not the case here, since it is not a statistically significant variable in any of the models
and their specifications. A possible explanation of this difference comes from the sample used, since
both previous studies have a wide variety of different countries and this study is focused only on

European countries.

In short, a model that converts the ratings to a non-linear scale explains a rating better. Though, both
models show that most of the macroeconomic variables presented in this study are important to assign a
rating. Thus, it raises the question of whether ratings can be predicted simply based on macroeconomic
data or if they depend on some other non-macroeconomic factors.
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6. Predicted Ratings Vs Assigned Ratings

Previous sections have shown that macroeconomic variables are a key element on the assignment of a
rating. Thus, this section has the purpose of analyzing predictions in order to better understand how
well a rating can be predicted. The prediction analysis and the comparison to assigned ratings are
conducted through two different approaches. In order to compare assigned ratings, a prediction of
ratings is conducted with an OLS regression through an out-of-sample approach. The rating of each year

t is computed based on information from the past years.

Firstly, prediction results are analyzed for each credit rating agency throughout the sample, and
secondly, a specific country analysis is performed in the following section. Since the restricted model
has more explanatory power, all predictions were conducted through the restricted model (columns (2),
(4) and (6)) common to both tables of the linear and logistic models following the method of Afonso,
Gomes and Rother (2003). The analysis of rating predictions is split into pre-crisis and crisis periods,
assuming 2008 to be the year of the trigger of the crisis. These periods are therefore from 1998 to 2007,

prior to crisis, and from 2008 to 2011, since the crisis.

It is questioned and analyzed in the previous literature if the ratings assigned by rating agencies are
procyclical, that is, if macroeconomic factors are likely to improve in economic boom periods. Amato
and Furfine (2003) study the hypothesis of ratings being procyclical under the S&P’s classification and
conclude that changes in ratings are highly sensitive to the business cycle. However, Ferri, Liu and
Stiglitz (1999) conclude that within the East Asian crisis, the actual ratings were above the predictions
in most of the years in the pre-crisis period while, in 1997, during the crisis period, the actual ratings
match the predictions in most of the cases. Therefore, the main purpose of predicting a rating in this
case is to determine whether actual ratings are above the predicted ratings prior to crisis and if they were
excessively downgraded in order to have the actual ratings below the predicted ratings during the crisis
period. Hu et al. (2002) study a way of analyzing this claim by constructing a table in which it is
possible to see the number of observations correctly predicted. So, Table 5 reports the results for all the

observations among the three agencies and the two models.

Panel A of Table 5 displays a summary of prediction errors for both linear and logistic models and also

across the three credit rating agencies.
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Table 5 - Summary of Prediction Error Notches

This table displays an overall summary of the prediction error notches, using the restricted model. Panel A displays the results of the linear and the logistic model for Fitch,
S&P’s and Moody’s. Prediction errors for each sub-period, pre-crisis and crisis period are presented on Panel B and C for the logistic and linear model respectively, highlighting
also the results for each credit rating agency.

Panel A: Summary of Prediction Error Notches according to models and credit rating agencies

Obs Prediction Error Notches* (prediction rating - assigned rating) % Correctly % Within one % Within two
) >3 2 1 0 -1 -2 <-3 Predicted nocth** notches***
Fitch 208 11 7 30 103 38 8 11 49,52% 82,21% 89,90%
Logistic S&P's 208 8 4 34 96 38 14 11 50,48% 83,65% 89,90%
Moody's 195 12 9 38 98 17 7 13 51,28% 81,03% 86,67%
Fitch 208 10 8 13 114 46 8 54,81% 83,17% 90,87%
Linear S&P's 208 9 2 22 123 37 9 6 60,10% 88,94% 93,75%
Moody's 195 14 10 9 120 24 9 67,18% 80,51% 88,72%
Panel B: Summary of Prediction Error Notches according to Logistic Model
- Prediction Error Notches* (prediction rating - assigned rating) % Correctly % Withinone % Within two
Logistic Model Obs. >3 2 1 0 -1 -2 <-3 Predicted nocth** notches***
Fitch 144 4 6 21 7 22 5 9 53,47% 83,33% 90,97%
Pre Crisis S&P's 144 4 3 21 73 26 8 7 50,69% 83,33% 90,97%
Moody's 135 4 7 22 72 12 6 11 53,33% 78,52% 88,15%
Fitch 64 7 1 9 26 16 3 2 40,63% 85,94% 90,63%
Crisis S&P's 64 4 1 13 23 12 6 35,94% 85,94% 92,19%
Moody's 60 8 2 16 26 5 1 43,33% 78,33% 88,33%
Panel C: Summary of Prediction Error Notches according to Linear Model
. Prediction Error Notches* (prediction rating - assigned rating) % Correctly % Within one % Within two
Linear Model Obs. >3 2 1 0 -1 -2 <-3 Predicted nocth** notches***
Fitch 144 4 6 10 85 29 3 7 59,03% 86,11% 92,36%
pre crisis S&P's 144 3 1 12 92 28 3 5 63,89% 91,67% 94,44%
Moody's 135 7 4 3 93 15 5 8 68,89% 82,22% 88,89%
Fitch 64 6 3 2 29 17 5 2 45,31% 75,00% 87,50%
Crisis S&P's 64 6 1 11 24 14 6 2 37,50% 76,56% 89,60%
Moody's 60 9 5 6 35 2 3 0 58,33% 71,67% 85,00%

* Prediction Error Notches are computed through the difference between the predicted rating and the assigned rating, ** Prediction Error within +/- 1 notch,
*** Prediction Error within +/- 2 notches
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Through a comprehensive analysis of the results, both rating models correctly predict, on average, 55%
of all observations. With one error notch, the percentage of prediction according to both conversion
models increases to approximately 83% (and 90% within two notches). In addition, the linear model
turns out to be the best model to predict ratings as far as it predicts around 60% of all the observations
and more than 82% within one notch.

Through Panel B and C of Table 5, one can further analyze the differences between pre-crisis and crisis
period. During the pre-crisis period, predictions show some changes and by the linear model,
predictions are correct in almost 64% of the observations while the logistic model predicts only 55% of
the observations correctly, although the logistic model is the one that has more explanatory power.
Nevertheless what turns out to be interesting is that during the pre-crisis period, on average, 21% and
11% of the observations were predicted above the assigned ratings computed by the logistic model and
the linear model respectively. From 2008 onwards (the crisis period), the percentages are fairly higher,
being 33% and 25% for the logistic model and the linear model. On the other hand, considering the
negative notches, i.e., predictions which are below assigned ratings, results are similar, as for the crisis
period the percentage of observations is, on average, 26% and 28%, respectively for the logistic model
and the linear model. Before the crisis the percentage of observations predicted below the actual ratings

decreases to 22% and 24% for the logistic model and the linear model.

In short, these results seem not to show a clear evidence that the credit rating agencies were overly
conservative and they are consistent to those obtained in the previous literature, as is the case of Mora
(2006) in her analysis of the East Asian crisis. Mora (2006) concludes that the pre-crisis period has a
lower percentage of predictions above the actual rating compared to the crisis period. When analyzing
the percentage of predictions below the assigned ratings, results remain in line with the previous
literature. In the pre-crisis period, the predictions below the assigned ratings are lower than in the crisis
period for the linear and the logistic model in her analysis, while within the European countries sample
this percentage is similar in the linear model for both periods and higher for the crisis period in the

logistic model.

Turning now to how accurate models are in predicting changes in ratings. Table 6 reports the total
number of upgrades/downgrades as well as the predicted upgrades/downgrades and also the number of
correctly predicted upgrades/downgrades. On average, around 26% of the upgrades are correctly
predicted and around 48% of the downgrades are correctly predicted within both models®. The most
interesting difference between the two models is the number of total changes. Actually, the logistic
model predicts both more upgrades and downgrades and the highest results can be observed for Fitch
and S&P’s. Fitch predicts more upgrades (49 upgrades) and in turn S&P’s is the agency that predicts
more downgrades (52 downgrades). Moody’s predicts both less upgrades (35 upgrades) and downgrades

® One may know that this analysis only takes into account the upgrades/downgrades at the end of the year and it
does not capture the several upgrades/downgrades that may occur during a year.

14



(36 downgrades) despite their downgrades being more pronounced than those of Fitch and S&P’s, i.e, in
most cases Moody’s downgrades correspond to more than 1 notch. These results reinforce previous
studies, such as Afonso (2003) that the credit rating agencies may have smoothed the ratings according
to the premises of Altman and Rijken (2004).

Table 6 — Upgrades and Downgrades Prediction
Displayed below are the total number of upgrades/downgrades as well as the predicted number of
upgrades/downgrades and those which are correctly predicted. These results emerge from a prediction performed

through the linear and logistic models and they are performed for the three credit rating agencies.

Assigned Predicted Upgrades % of Assigned Predicted Downgrades % of
Rating  Rating  Correctly Acc(iJrac Rating Rating Correctly Accourac
upgrades upgrades Predicted t y downgrades downgrades Predicted t y
Fitch 30 45 8 27% 19 45 10 53%
Linear S&P's 24 45 7 29% 26 51 10 38%
Moody's 17 31 4 24% 19 38 10 53%
Fitch 30 49 9 30% 19 44 9 47%
Logistic S&P's 24 47 8 33% 26 52 11 42%
Moody's 17 35 8 24% 19 36 11 58%

A way of analyzing the differences between the predicted ratings and the assigned ratings is through a
distribution of distance, also applied by Mora (2006). She observes that the distribution of distance in
the crisis period has no bias, that is, the mean is not statistically different from 0. Within the European
crisis, results reported on Table 7 support Mora’s results in the crisis period, the mean is zero for Fitch
and S&P’s. As an exception Moody’s has a mean of 0,75 and 0,92 respectively for the logistic and the
linear model. In relation to the pre-crisis period, results are similar to those obtained in the crisis period.
Therefore, both pre-crisis and crisis distributions are centered in zero and not skewed as Ferri, Liu and
Stiglitz (1999) suggested in their study which may lead to a non-excessive downgrade on the ratings of

the European countries.
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Table 7 — Distribution of Distance of Predicted Rating from Actual Rating

This table presents some basic statistics of the distribution of distance variable. This variable is defined as
Predicted Rating — Assigned Rating. The Kolmogorov-Smirnov test is performed in order to test the equality of the
distribution functions. The distribution functions are defined as Pre-crisis distribution and Crisis distribution. P-
values in parenthesis.

Distribution of Distance

Mean Kolmogorov-Smirnov Test
Pre-crisis Crisis Sample Crisis relative to Pre-crisis
Logistic
Fitch -0,35* 0,13 -0,21 0,48***
(0,08) (0,89) (0,61) (0,00)
S&P's -0,45** -0,27 -0,39 0,42***
(0,03) (0,31) (0,29) (0,00)
Moody's 0,74* 0,75*** 0,97*** 0,29***
(0,07) (0,00) (0,00) (0,00)
Linear
Fitch -0,37* -0,03 -0,26* 0,56***
(0,07) (0,89) (0,09) (0,00)
S&P's -0,32 -0,23 -0,29* 0,44***
(0,11) (0,31) (0,06) (0,00)
Moody's -0,24 0,92*** 0,12 0,42***
(0,20) (0,00) (0,44) (0,00)

Additionally, the Kolmogorov-Smirnov test is performed in order to test whether the two distributions
are equally distributed mainly due to the fact that both pre crisis and crisis distributions are right skewed
in the logistic model for Moody’s. Results are reported on Table 7 and one may see that among the three
agencies the Kolmogorov-Smirnov test rejects the hypothesis of the pre-crisis distribution and crisis
distribution being the same. The outcome of the distribution of distance is in line with Mora’s results
and they contradict a crisis distribution skewed to the right supported by Ferri, Liu and Stiglitz (1999)
and also, given a crisis distribution centered in zero, there is no evidence for the procyclicality supported
by Ferri, Liu and Stiglitz (1999).
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7. Country Specific Analysis

This section reports a country specific analysis with the purpose of comparing predictions to actual
ratings. Tables 8 to 13 display the predictions errors of the countries across the three rating agencies.
One prediction error corresponds to the difference between the predicted rating and the assigned rating
by one notch.

Predictions were achieved using both the linear and the logistic models yielding in fairly similar results.
However, as the logistic model showed to have more explanatory power* and given the difference
between the linear transformation and the logistic transformation explained in section 3.1., only the
logistic model will be discussed in this section. Rating predictions are performed annually and the
predicted rating is the rating which should be assigned to a country at the end of each year t. As Afonso,
Gomes and Rother (2007) apply in their study, the overall countries of the sample are divided into two
groups, one group includes those countries which became members of the European Union (EU) up to
2003, named the oldest members of the European Union (Belgium, Finland, Greece, Ireland, Italy,
Portugal, Spain and Sweden) and the second group includes those countries which have become
members of the European Union from 2004 onwards, named the newest members (Cyprus, Czech

Republic, Estonia, Hungary, Malta, Poland, Slovak Republic and Slovenia).

Both Tables 8 and 9 show the assigned ratings and the predicted ratings for Fitch and also for both
oldest countries (Table 8) and newest countries (Table 9). In most of the countries the assigned rating
tracks the predicted rating throughout the sample as the sample average of prediction error is zero for
most of the countries. However, Table 8 includes some of those countries that are facing financial
problems nowadays, such as Greece, Ireland, Portugal and Spain. With respect to these countries,

prediction errors are fairly sharp in the crisis period with the exception of Spain.

*R? 00,69 , 0,71 and 0,68 for Fitch , S&P’s and Moody s in the Logistic Transformation compared to R” of 0,60,
0,61 and 0,58 for Fitch , S&P’s and Moody s in the Linear Transformation
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Table 8 - Summary of Fitch Prediction Error according to Logistic Transformation Model

Comparison of Fitch Assigned Ratings and respective Predictions for the oldest members of the European Union: Greece, Ireland, Portugal, Spain, Italy, Belgium,

Finland and Sweden, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction Errors for the whole sample and for the sub-periods, Pre-

crisis and Crisis period.

Year Greece Ireland Portugal Spain
Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction Pred. Error

1999 BBB+ BBB -1 AAA AAA 0 AA AA 0 AA+ AA -1
2000 A- BB -5 AAA AAA 0 AA AA 0 AA+ A- -5
2001 A BBB+ -2 AAA AAA 0 AA AA 0 AA+ AA+ 0
2002 A A 0 AAA AAA 0 AA AA 0 AA+ AAA 1
2003 A+ A- -2 AAA AAA 0 AA AA 0 AA+ AA+ 0
2004 A AA- 2 AAA AAA 0 AA AA 0 AA+ AAA 1
2005 A BBB+ -2 AAA AAA 0 AA AA 0 AA+ AAA 1
2006 A A 0 AAA AAA 0 AA AA 0 AA+ AAA 1
2007 A A- -1 AAA AAA 0 AA AA 0 AA+ AAA 1
2008 A A+ 1 AAA AAA 0 AA AA 0 AA+ AAA 1
2009 BBB+ AA 5 AA- AAA 3 AA AA 0 AA+ AA+ 0
2010 BBB- BB -2 BBB+ AA- 4 A+ AA 2 AA+ AA+ 0
2011 CcCcC B+ 4 BBB+ A+ 3 BB+ BBB+ 3 AA- AA- 0
Total Avg BBB+ BBB+ 0 AA AA+ 1 AA- AA- 0 AA AA 0
Pre-crisis Avg A- BBB+ -1 AAA AAA 0 AA AA 0 AA+ AA+ 0
Crisis Avg BB+ BBB 2 A AA 3 A A+ 1 AA AA 0

Year Italy Belgium Finland Sweden

Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction  Pred. Error | Fitch Rating  Prediction  Pred. Error

1999 AA- AA- 0 AA- AA- 0 AA+ AA+ 0 AA AA- -1
2000 AA- AA- 0 AA- AA- 0 AA+ AA+ 0 AA BBB+ -5
2001 AA- AA- 0 AA- AA- 0 AA+ AAA 1 AA A -3
2002 AA AA- -1 AA AA- -1 AA+ AAA 1 AA+ AA+ 0
2003 AA AA+ 1 AA A+ -2 AA+ AAA 1 AA+ AAA 1
2004 AA AA 0 AA AA 0 AA+ AA+ 0 AA+ AA+ 0
2005 AA AA 0 AA AA+ 1 AA+ AAA 1 AA+ AA+ 0
2006 AA- AA 1 AA+ AA -1 AA+ AAA 1 AA+ AAA 1
2007 AA- AA- 0 AA+ AA -1 AA+ AAA 1 AA+ AAA 1
2008 AA- AA- 0 AA+ AA -1 AA+ AAA 1 AA+ AAA 1
2009 AA- AA- 0 AA+ AA -1 AA+ AA+ 0 AA+ AA+ 0
2010 AA- AA- 0 AA+ AA -1 AA+ AA+ 0 AA+ AAA 1
2011 A+ A+ 0 AA AA 0 AA+ AA+ 0 AA+ AAA 1
Total Avg AA- AA- 0 AA AA- -1 AA+ AA+ 0 AA AA 0
Pre-crisis Avg AA- AA- 0 AA- AA- 0 AA+ AA+ 0 AA+ AA -1
Crisis Avg A+ A+ 0 AA AA 0 AA+ AA+ 0 AA+ AA+ 0




Table 9 - Summary of Fitch Prediction Errors according to Logistic Transformation Model
Comparison of Fitch Assigned Ratings and respective Predictions for the newest members of the European Union: Cyprus, Czech Republic Estonia, Hungary, Malta,
Poland, Slovak Republic and Slovenia, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction Errors for the whole sample and for the

sub-periods, Pre-crisis and Crisis period.

Year Cyprus Czech Republic Estonia Hungary
Fitch Rating Prediction Pred. Error [ Fitch Rating  Prediction Pred. Error | Fitch Rating  Prediction  Pred. Error Fitch Rating Prediction Pred. Error
1999 A- A- 0 BBB+ BBB+ 0 BBB BBB 0 BBB+ BBB -1
2000 A- A- 0 BBB+ BBB+ 0 BBB+ BBB -1 A- BB- -6
2001 A- A- 0 BBB+ BBB+ 0 A- AA- 3 A- DDD -14
2002 A- A- 0 BBB+ BBB+ 0 A- BBB -2 A- A 1
2003 A- A- 0 A- BBB+ -1 A- A+ 2 A- AA 4
2004 A- A- 0 A- A+ 2 A AA 3 A- A- 0
2005 A- A- 0 A A- -1 A AA+ 4 BBB+ BBB+ 0
2006 A A- -1 A A 0 A BBB -3 BBB+ BBB+ 0
2007 A A 0 A A 0 A A+ 1 BBB+ BBB+ 0
2008 A A 0 A+ A+ 0 A- A 1 BBB- BB+ -1
2009 A A- -1 A+ A -1 BBB+ AA 5 BBB- BB -2
2010 A A- -1 A+ A -1 A BBB -3 BBB- BBB- 0
2011 A+ A- -2 A+ A+ 0 A+ A+ 0 BBB- BB+ -1
Total Avg. A- A- 0 A- A- 0 A- A 1 BBB BBB- -2
Pre-crisis Avg. A- A- 0 BBB+ BBB+ 0 A- A 1 BBB+ BBB- -2
Crisis Avg. AA A- -1 A+ A -1 A- A 1 BBB- BB+ -1
Year Malta Poland Slovak Republic Slovenia
Fitch Rating Prediction Pred. Error [ Fitch Rating  Prediction Pred. Error | Fitch Rating  Prediction  Pred. Error Fitch Rating Prediction Pred. Error
1999 A A 0 BBB+ BBB+ 0 BB+ BB+ 0 A A- -1
2000 A A 0 BBB+ BBB+ 0 BB+ BB+ 0 A BB -6
2001 A A 0 BBB+ BBB+ 0 BB+ BB+ 0 A A 0
2002 A A 0 BBB+ BBB+ 0 BBB- BB+ -1 A AA- 2
2003 A A 0 BBB+ BBB+ 0 BBB- BBB+ 2 A+ A -1
2004 A A 0 BBB+ BBB+ 0 A- BBB+ -1 AA- A+ -1
2005 A A 0 BBB+ BBB+ 0 A A- -1 AA- AA- 0
2006 A A 0 BBB+ BBB+ 0 A A+ 1 AA AA- -1
2007 A+ A -1 A- BBB+ -1 A AA- 2 AA AA+ 1
2008 A+ A+ 0 A- A- 0 A+ AA- 1 AA AA 0
2009 A+ A -1 A- BBB+ -1 A+ A -1 AA BB+ -8
2010 A+ A -1 A- BBB+ -1 A+ A -1 AA AA 0
2011 A+ A+ 0 A- A- 0 A+ A+ 0 AA- AA 1
Total Avg. A A 0 BBB+ BBB+ 0 BBB+ BBB+ 0 A+ A -1
Pre-crisis Avg. A A 0 BBB+ BBB+ 0 BBB BBB 0 A+ A -1
Crisis Avg. A+ A -1 A- BBB+ -1 A+ A 0 AA- A+ -2

=
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Gartner, Griesbach and Jung (2011) analyze these countries grouped, nowadays called PIGS, and find
that between 2009 and 2010 the rating of a country that belongs to this group is lower than one that does
not belong to that group. They also associate this group to the serious economic growth problems these
countries are facing since 2007. Thus, Figure 2 below presents the predicted ratings and the assigned
ratings for Greece, Ireland, Portugal and Spain and it helps to understand more closely the differences
between assigned ratings and the predicted ratings in some of the countries with crisis. Predictions do
not fall as much as the assigned ratings for all the four countries and prediction errors are more

pronounced on the last few years mainly for Greece, Ireland and Portugal.

Figure 2 — Fitch Assigned Ratings and Predictions according to the logistic model
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As one may observe on Figure 2(b) and 2(c) the assigned rating of Ireland and Portugal track the
predictions quite well until 2008, i.e the assigned rating matches the predicted rating. From 2008
onwards, although predictions follow the same trend of the assigned ratings, the assigned rating of these
countries clearly falls more than the predicted rating which leads to a larger prediction error. In this
case, some of the macroeconomic variables clearly affect the ratings since some of them such as Gross
Debt and Gov. Primary Surplus show a large decline from 2008 up to 2011. For this reason, and given

the fact that ratings are assigned not only according to macroeconomic data but also include a country’s

20



political situation and the judgment of each credit rating agency, one should expect a downgrade on the
assigned ratings of Portugal and Ireland from 2009 onwards. However, the effective downgrades turn
out to be higher than the model’s predictions as Portugal has an average prediction error of one notch
and Ireland has an average prediction error of three notches in the crisis period. Moreover, in 2010 when
Ireland asked for international aid, its assigned rating was downgraded by four notches, from AA- to
BBB+ and the assigned rating is four notches below the predicted rating. On the other hand, the
assigned rating of Portugal was downgraded for the first time in 2010 but it was only in 2011, this
country, hit by a severe economic and financial crisis, was forced to ask for international financial
assistance and the assigned rating was downgraded by six notches from A+ to BB+. Therefore, there is
evidence that for these countries the assigned rating is more prone to a downgrade than the predicted

rating.

In contrast, Greece and Spain show some volatility on predicted ratings being the sharpest in Greece,
mainly due to several variations in some macroeconomic variables such as Gross Debt, Inflation and
Gov. Primary Surplus. The assigned rating of Greece seems to be more stable than the predicted rating
but it is always at higher notches, which clearly indicate that there are other possible macroeconomic
factors which may influence the rating or also the judgment to assign a rating to Greece may be different
from the other countries. On the other hand, on average, actual ratings match the predicted ratings for

Italy, Belgium, Finland and Sweden in the pre-crisis period as well as in the crisis period (Table 8).

With respect to the newest countries reported on Table 9, assigned ratings have been upgraded since
1998 as Afonso, Gomes and Rother (2007) also observed. In general, all of them show a good
macroeconomic performance, in particular a gradual increase of GDP per Capita. Furthermore, Afonso,
Gomes and Rother (2007) highlight the fact that all of these countries have a positive credibility effect
of joining the European Union which cannot be observed in the predicted ratings. Therefore, there are
slightly differences between assigned ratings and predicted ratings over the years but non-
macroeconomic factors are not being considered and may influence our results. Estonia, Hungary and
Slovenia have shown several changes across the whole sample, also showing that in the crisis period

predictions are quite different from the assigned ratings.

In general, Fitch predictions turn out to be more expressive on downgrades and upgrades while assigned
ratings turn out to be more constant. Even though, most predictions of the countries follow the same
pattern of the assigned ratings with the exception of Greece, Hungary and Slovenia which show some
volatility in their predictions. However, the main differences arise from Portugal and Ireland. Both

countries have an excessive downgrade of their ratings between 2008 and 2011.
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Table 10 — Summary of S&P’s Prediction Errors according to Logistic Transformation Model
Comparison of S&P’s Assigned Ratings and respective Predictions for the oldest members of the European Union, Greece, Ireland, Portugal, Spain, Italy, Belgium, Finland and

Sweden, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction Errors for the whole sample and for the sub-periods, Pre-crisis and Crisis

period.
Year Greece Ireland Portugal Spain
S&P’s Rating  Prediction Pred. Error | S&P’s Rating  Prediction Pred. Error [ S&P’s Rating  Prediction Pred. Error | S&P’s Rating  Prediction  Pred. Error
1999 A- BBB -2 AA+ AA+ 0 AA AA 0 AA+ AA -1
2000 A- B+ -7 AA+ AA+ 0 AA AA 0 AA+ A- -5
2001 A A- -1 AAA AA+ -1 AA AA 0 AA+ AA+ 0
2002 A A 0 AAA AA+ -1 AA AA 0 AA+ AAA 1
2003 A+ A -1 AAA AA+ -1 AA AA 0 AA+ AA+ 0
2004 A AA- 2 AAA AA+ -1 AA AA 0 AA+ AA -1
2005 A BBB+ -2 AAA AAA 0 AA- AA 1 AAA AAA 1
2006 A A 0 AAA AA+ -1 AA- AA- 0 AAA AAA 1
2007 A BBB+ -2 AAA AAA 0 AA- AA- 0 AAA AAA 1
2008 A A+ 1 AAA AAA 0 AA- AA- 0 AAA AA+ 0
2009 BBB+ AA 5 AA AAA 2 A+ A- -2 AAA AA+ 0
2010 BB+ BB- -2 A AA 3 A- A- 0 AA AA+ 1
2011 CC,C B 5 BBB+ A 2 BBB- BBB 1 AA- AA- 0
Total Avg BBB+ BBB+ 0 AA AA 0 A+ A+ 0 AA+ AA -1
Pre-crisis Avg A- BB+ -1 AA+ AA+ 0 AA- AA- 0 AA+ AA -1
Crisis Avg BB BBB 2 A+ AA 2 A- A- 0 AA AA 0
Year Italy Belgium Finland Sweden
S&P’s Rating  Prediction Pred. Error | S&P’s Rating  Prediction Pred. Error | S&P’s Rating Prediction Pred. Error | S&P’s Rating Prediction  Pred. Error
1999 AA AA 0 AA+ AA+ 0 AA+ AA -1 AA+ AA+ 0
2000 AA AA 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AA+ 0
2001 AA AA 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AA+ 0
2002 AA AA 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AA+ 0
2003 AA AA 0 AA+ AA+ 0 AA+ AAA 1 AA+ AA+ 0
2004 AA- AA 1 AA+ AA+ 0 AA+ AAA 1 AA+ AA+ 0
2005 AA- AA- 0 AA+ AA+ 0 AA+ AAA 1 AA+ AAA 1
2006 A+ A+ 0 AA+ AA+ 0 AA+ AAA 1 AA+ AA+ 0
2007 A+ A -1 AA+ AA+ 0 AA+ AAA 1 AA+ AAA 1
2008 A+ A- -2 AA+ AA+ 0 AA+ AAA 1 AA+ AAA 1
2009 A+ A+ 0 AA+ AA+ 0 AA+ AAA 1 AA+ AA+ 0
2010 A+ A+ 0 AA+ AA+ 0 AA+ AA -1 AA+ AAA 1
2011 A A+ 1 AA AA+ 1 AA+ AA+ 0 AA+ AAA 1
Total Avg A+ A+ 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AA+ 0
Pre-crisis Avg AA- AA- 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AA+ 0
Crisis Avg A A 0 AA+ AA+ 0 AA+ AA+ 0 AA+ AAA 1

N
N



Table 11 - Summary of S&P’s Prediction Errors according to Logistic Transformation Model

Comparison of S&P’s Assigned Ratings and respective Predictions for the newest members of the European Union: Cyprus, Czech Republic Estonia, Hungary, Malta,

Poland, Slovak Republic and Slovenia, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction Errors for the whole sample and for the

sub-periods, Pre-crisis and Crisis period.

Year Cyprus Czech republic Estonia Hungary
S&P’s Rating  Prediction  Pred. Error | S&P’s Rating  Prediction Pred. Error | S&P’s Rating  Prediction  Pred. Error | S&P’s Rating  Prediction  Pred. Error
1999 A A+ 1 A- A- 0 BBB+ BBB+ 0 BBB- BBB 1
2000 A AA 3 A- A- 0 BBB+ BBB+ 0 A- BBB -2
2001 A A 0 A- A- 0 A- A 1 A- BB -5
2002 A BBB+ -2 A- A- 0 A- BBB+ -1 A- BBB+ -1
2003 A A- -1 A- A- 0 A- A 1 A- A- 0
2004 A BBB+ -2 A- A- 0 A A+ 1 A- A- 0
2005 A A 0 A- A- 0 A A+ 1 A- BBB+ -1
2006 A A 0 A- A- 0 A A 0 BBB+ B+ -6
2007 A A 0 A A- -1 A A 0 BBB+ BBB -1
2008 A+ A -1 A A 0 A A 0 BBB- BBB- 0
2009 A+ A -1 A A- -1 A- A- 0 BBB- B+ -4
2010 A A 0 A A- -1 A BBB -3 BBB- BB+ -1
2011 BBB- A- 3 AA- A- -3 AA- A -2 BB+ BB+ 0
Total Avg. A- A- 0 A- A- 0 A- A- 0 BBB+ BBB- -2
Pre-crisis Avg. A- A- 0 A- A- 0 A- A- 0 BBB+ BBB- -2
Crisis Avg. A- A- 0 A A- -1 A A- -1 BB+ BB -1
Year Malta Poland Slovak Republic Slovenia
S&P’s Rating Prediction Pred. Error | S&P’s Rating Prediction Pred. Error | S&P’s Rating  Prediction  Pred. Error | S&P’s Rating  Prediction  Pred. Error
1999 A A+ 1 BBB- BBB- 0 BB+ BB+ 0 A A 0
2000 A A 0 BBB+ BBB- -2 BB+ BB+ 0 A A 0
2001 A AA- 2 BBB+ B- -8 BBB- BB+ -1 A A 0
2002 A A- -1 BBB+ BBB- -2 BBB- A 4 A A 0
2003 A B+ -8 BBB+ B+ -6 BBB- A 4 A+ A -1
2004 A A- -1 BBB+ AAA 7 A- BBB+ -1 AA- A+ -1
2005 A A 0 BBB+ BB -4 A A- -1 AA- AA- 0
2006 A A 0 BBB+ BBB+ 0 A A 0 AA AA- -1
2007 A A 0 A- BBB+ -1 A AA- 2 AA AA+ 1
2008 A A 0 A- A 1 A+ AA- 1 AA AA 0
2009 A A- -1 A- BBB -2 A+ A -1 AA BB+ -8
2010 A A- -1 A- BBB+ -1 A+ A -1 AA AA 0
2011 A A- -1 A- BBB -2 A+ A+ 0 AA- AA 1
Total Avg. A A- -1 BBB+ BBB- -2 A- A- 0 A+ A+ 0
Pre-crisis Avg. A A- -1 BBB+ BBB- -2 BBB BBB+ 1 A+ A+ 0
Crisis Avg. A A- -1 A- BBB+ -1 A+ A+ 0 AA A+ -2
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As far as S&P’s is concerned, assigned ratings, predictions and errors of the overall sample are reported
on Tables 10 and 11. These results do not differ much from previous results. Assigned ratings are quite
similar between the two agencies as well as predicted ratings. However, on the one hand, predicted
ratings of Ireland now seem to be more volatile, and therefore, there are more prediction errors
compared to Fitch’s ratings whereas, on the other hand, Portugal turns out to have, on average, a

prediction error of zero for all the specific periods.

Figure 3 shows further insights to better understand ratings behavior for Greece, Ireland, Portugal and

Spain.
Figure 3 — S&P’s Assigned Ratings and Predictions according to the logistic model
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As one observes on Figure 3(b), the predicted rating of Ireland has been below the assigned rating until
2008 which is not consistent with Fitch results. During the crisis period, the rating of Ireland was
downgraded for several notches, noticing a predicted rating fairly higher. With respect to the other
countries, although Portugal and Spain turn out to have an average prediction error of zero notches for
both pre crisis and crisis period, results obtained support the analysis of Afonso, Gomes and Rother
(2007) as for instance, both countries had respectively an AA and AA+ from 1998 but on 2005, Spain’s

rating was upgrade while Portugal’s rating was downgraded, contradicting, in the latter case, the
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predicted rating. This is due to the fact that, although both shows a good macroeconomic performance
over the years, Portugal’s deficit has increased since 2000, the government debt has increased and even
the government effectiveness indicator from the World Bank has declined. However, the predicted
rating of Portugal adjusts to the assigned rating on the following year. Thus from 2006 to 2008
predictions match the assigned rating.

Table 11 reports the results of the newest countries of the EU and the majority of the countries have
several prediction errors in both sub-periods. In particular, Poland show prediction errors over nearly the
whole sample which may lead to the conclusion of Afonso, Gomes and Rother (2007) that Poland
macroeconomic performance may be undervalued which, in turn, was not observed on Fitch ratings.
Nevertheless, Hungary is the country which on average has a predicted rating lower than assigned

rating.

As stated in the previous analysis of Fitch ratings, S&P’s also show a significant downgrade on the
rating of some oldest countries, although those downgrades were predicted. As an example, in the crisis
period Ireland has a predicted rating always higher than the actual rating, with an average prediction

error of two notches.

Finally, let us consider the case of Moody's. Moody's is, among the three agencies, the one that presents
more distinct results. Tables 12 and 13 report the results obtained for both oldest and newest countries
of the EU. Results suggest that Moody’s is the agency that has more stable assigned ratings (around
79% of the sample has either no upgrades or downgrades) and, consequently, less frequent upgrades
and/or downgrades. However, these upgrades and/or downgrades seem to be more aggressive, mainly

downgrades. On average 63% of the downgrades are by two notches or more.

Observing the results from the oldest countries of the EU and, in particular the crisis period, what is
interesting to point out is that the assigned rating of Greece is at higher notches than the assigned rating
from the other agencies until 2009. From 2010 to 2011, the rating is downgraded by fourteen notches
while Fitch and S&P’s downgraded by ten and twelve notches respectively. The same applies to Ireland

and Portugal where Moody’s assigned rating is at lower notches compared to the other agencies.
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Table 12 - Summary of Moody’s Prediction Errors according to Logistic Transformation Model

Comparison of Moody’s Assigned Ratings and respective Predictions for the oldest members of the European Union, Greece, Ireland, Portugal, Spain, Italy, Belgium,

Finland and Sweden, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction Errors for the whole sample and for the sub-periods, Pre-crisis

and Crisis period.

Year Greece Ireland Portugal Spain
Moody’s Rating Prediction Pred. Error | Moody’s Rating  Prediction Pred. Error | Moody’s Rating  Prediction Pred. Error | Moody’s Rating  Prediction  Pred. Error
1999 A2 Baal -2 Aaa Aaa 0 Aa2 Aa2 0 Aa2 Aa2 0
2000 A2 B1 -8 Aaa Aaa 0 Aa2 Aa2 0 Aa2 Aa2 0
2001 A2 A2 0 Aaa Aaa 0 Aa2 Aa2 0 Aal Aa2 -1
2002 Al A3 -2 Aaa Aaa 0 Aa2 Aa2 0 Aal Aaa 1
2003 Al Aa2 2 Aaa Aaa 0 Aa2 Aa2 0 Aal Aaa 1
2004 Al Aa2 2 Aaa Aaa 0 Aa2 Aa2 0 Aal A2 -4
2005 Al Al 0 Aaa Aaa 0 Aa2 Aa2 0 Aal Aaa 1
2006 Al Aa3 1 Aaa Aaa 0 Aa2 Aa2 0 Aal Aaa 1
2007 Al A2 -1 Aaa Aaa 0 Aa2 Aa2 0 Aal Aal 0
2008 Al Aa3 1 Aaa Aaa 0 Aa2 Aa2 0 Aal Aaa 1
2009 A2 Aal 4 Aal Aaa 1 Aa2 Aa2 0 Aal Aal 0
2010 Bal Ba2 -1 Baal Aal 6 Al Aa2 2 Aal Al -3
2011 Ca B2 5 Bal Al 6 Ba2 Baal 4 Al Baa2 -4
Total Avg A3 A3 0 Aa3 Aal 2 Aa3 Aa3 0 Aa2 Aa2 0]
Pre-crisis Avg A2 A3 -1 Aal Aaa 1 Aa2 Aa2 0 Aa2 Aa2 0
Crisis Avg Bal Baa2 2 A2 Aa2 4 A2 Al 1 Aa2 Al -2
Year Italy Belgium Finland Sweden
Moody’s Rating Prediction Pred. Error | Moody’s Rating ~ Prediction Pred. Error | Moody’s Rating Prediction Pred. Error | Moody’s Rating  Prediction  Pred. Error
1999 Aa3 Aa3 0 Aal Aal 0 Aaa Aaa 0 Aal Aa2 -1
2000 Aa3 Aa3 0 Aal Aal 0 Aaa Aaa 0 Aal Baa2 -7
2001 Aa3 Aa3 0 Aal Aal 0 Aaa Aaa 0 Aal Al -3
2002 Aa2 Aa3 -1 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2003 Aa2 Aal 1 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2004 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2005 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aal 0
2006 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aal 0
2007 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2008 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2009 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2010 Aa2 Aa2 0 Aal Aal 0 Aaa Aaa 0 Aal Aaa 1
2011 A2 Aa2 3 Aa3 Aal 2 Aaa Aaa 0 Aal Aaa 1
Total Avg Aa3 Aa3 0 Aal Aal 0 Aaa Aaa 0 Aal Aa2 -1
Pre-crisis Avg Aa3 Aa3 0 Aal Aal 0 Aaa Aaa 0 Aal Aa2 -1
Crisis Avg Aa3 Aa? 1 Aa? Aal 1 Aaa Aaa 0 Aal Aaa 1
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Table 13 - Summary of Moody’s Prediction Errors according to Logistic Transformation Model
Comparison of Moody’s Assigned Ratings and respective Predictions for the newest members of the European Union: Cyprus, Czech Republic,
Hungary, Malta, Poland, Slovak Republic and Slovenia, and from 1999-2011. Sample means of the Assigned Ratings, Predictions and Prediction

Errors for the whole sample and for the sub-periods, Pre-crisis and Crisis period.

Year Cyprus Czech republic Hungary
Moody’s Rating  Prediction  Pred. Error | Moody’s Rating Prediction  Pred. Error [ Moody’s Rating Prediction  Pred. Error
1999 A2 A2 0 Baal Baal 0 Baal Baa2 -1
2000 A2 A2 0 Baal Baal 0 A3 Ba3 -6
2001 A2 A2 0 Baal Baal 0 A3 C -14
2002 A2 A2 0 Al Baal -3 Al A2 -1
2003 A2 A2 0 Al Aa2 2 Al Aal 3
2004 A2 A2 0 Al B3 -11 Al Al 0
2005 A2 A2 0 Al Al 0 Al Al 0
2006 A2 A2 0 Al Aa3 1 A2 Aa3 2
2007 Al A2 -1 Al Al 0 A2 A2 0
2008 Aa3 Aa3 0 Al Aa3 1 A3 A2 1
2009 Aa3 Al -1 Al Aa3 1 Baal Baa3 -2
2010 Aa3 Al -1 Al Aa3 1 Baa3 Baa2 1
2011 Baa3 Al 5 Al Aa3 1 Bal Ba2 -1
Total Avg. A2 A2 0 A2 A3 -1 A3 Baa2 -2
Pre-crisis Avg. A2 A2 0 A2 Baal -1 A2 Baal -2
Crisis Avg. A2 Al 1 Al Aa3 1 Baa2 Bbaa3 0
Year Poland Slovak Republic Slovenia
Moody’s Rating  Prediction  Pred. Error | Moody’s Rating Prediction  Pred. Error | Moody’s Rating Prediction ~ Pred. Error
1999 Baal Baa3 -2 Bal Bal 0 A3 A3 0
2000 Baal Baa3 -2 Bal Bal 0 A2 A3 -1
2001 Baal Ca -12 Baa3 Bal -1 A2 A3 -1
2002 A2 Baal -2 A3 A2 1 Aa3 A3 -3
2003 A2 Aa3 2 A3 Aal 5 Aa3 A3 -3
2004 A2 Aaa 5 A3 Aaa 6 Aa3 Aal 2
2005 A2 Aa2 3 A2 Baal -2 Aa3 Aa3 0
2006 A2 A2 0 Al A2 -1 Aa2 Aa2 0
2007 A2 A3 -1 Al Aa2 2 Aa2 Aal 1
2008 A2 A2 0 Al Aa3 1 Aa2 Aal 1
2009 A2 A2 0 Al Al 0 Aa2 Aa2 0
2010 A2 A2 0 Al A2 -1 Aa2 Aa2 0
2011 A2 A2 0 Al Al 0 Al Aal 3
Total Avg. A3 BBB+ -1 A3 A2 1 Al Al 0
Pre-crisis Avg. A3 Baal -1 Baal A3 1 Al A2 -1
sis Avg. A2 A2 0 Al Al 0 Aa3 Aa2 1
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Therefore, prediction errors turn out to be higher for Moody’s and the following Figure 4 reports both

assigned and predicted ratings for Greece, Ireland, Portugal and Spain to better illustrate the differences.

Figure 4 — Moody’s Assigned Ratings and Predictions according to the logistic model
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Figure 4 shows that results do not differ much from Fitch results since for Ireland and Portugal there are
only prediction errors in the crisis period. Ireland has an average prediction error of four notches and
Portugal an average prediction error of one notch in the crisis period. The exception is Spain where one
may observe on Figure 4(d) that the predicted rating has been at lower notches compared to the assigned

rating for almost the entire sample and so the predicted rating does not follow the same trend.

In the case of the newest countries, Moody’s is the credit agency which has more prediction errors,
although it is the credit rating agency which has a lower average prediction error. In fact, Moody’s
presents the strongest upgrades for these countries. As well as in S&P’s ratings, Poland has several
prediction errors which give more emphasis to the idea of Afonso, Gomes and Rother (2007) of the
undervaluation of macroeconomic data. It is also important to point out that as the oldest countries of
Moody’s were downgraded by several notches, the same happened to some of the newest countries and

this is something that is not so visible in the ratings assigned by the other credit rating agencies.
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In short, Ireland and Portugal present similar results as the results obtained with Fitch ratings. An
interesting result is the predicted rating of Spain within all the observations. The predicted rating is
always at lower notches than the actual rating or even equal, but never at higher notches. This fact
clearly contradicts the premise of credit rating agencies were over-conservative. However, Portugal and

Ireland have excessive downgrades on the last four years.

To sum up, in relation to the oldest countries the actual ratings turn out to match model predictions
before the crisis in most of the cases. This fact contradicts the point of view of Mora (2006) in which
ratings seem to be at higher than predictions before the crisis. During the crisis period, some of the
countries are downgraded excessively falling to below the predictions, which turns out to be partially
consistent with the results obtained by Ferri, Liu and Stiglitz (1999) and again contradicts Mora (2006)
as the actual ratings do not track predictions but fall more than that. As examples, for Portugal, Ireland
and Greece, there is evidence of assigned ratings being influenced by the business cycle as the actual
rating of these countries dropped much more than model predictions. As far as the newest countries are
concerned, the assigned rating differs pretty much from predictions throughout the sample, showing that
the data do not follow the same pattern. Thus, for most of the countries of the sample, results are
consistent with Mora’s results. In her sample, Mora (2006) finds that assigned ratings track predicted
ratings during the crisis period while in the pre-crisis period, assigned ratings are at higher notches than

predicted ratings which leads to the inertia of ratings.

8. The Inertia of Sovereign Ratings

Based on the approach of Mora (2006) and in order to analyze the existence of inertia of ratings, one
may regress the changes in a rating from the year t to the year t+1 on the lagged error term. The change
is represented by ARating; . in the following regression (6) and the error term, error;,_,, is defined as
the difference between the predicted rating based on macroeconomic variables of the year t-1 and the

actual rating on year t:

ARating;, = a + ferrorj;_1 + & (6)

The idea of testing the inertia of rating through this time frame is to show that credit rating agencies
tend to predict and assign ratings based, not only on the current macroeconomic results from a certain
year t, but also on the results from t-1. he predicted rating of a certain year t and the assigned rating at
the end of the same year should be based on the same data set. If ratings tend to react almost
instantaneously to the macroeconomic data set, then there is no prediction error and the beta on equation

(6) must be zero and ratings are non-sticky. On the other hand, if the ratings tended to be lagged in time,
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then the beta should be positive, showing a rating change in the direction of the predictions, and ratings
are sticky. Table 14 reports the results obtained from equation (6) based on previous logistic

transformation regressions.

Table 14 — Inertia Regressions

This table presents regressions performed to test the existence of inertia in some countries of the European Union.
The dependent variable corresponds to the changes in rating. The error terms used come from the logistic model.
Columns (1), (2) and (3) only include the lagged error term while columns (4), (5) and (6) include all the

macroeconomic factors as explanatory variables. P-values in parenthesis.

ARating ARating
Fitch S&P’s Moody's Fitch S&P’s Moody's
1) ) ®) (4) () (6)
Lagged error term 0,19 0,22 0,21 0,13 0,22 -0,06
(021)  (0,11) (0,16) (0,58) (0,27) (0,83)
GDP growth rate -0,25** -0,30%** -0,30***
(0,02) (0,00) (0,01)
GDP per capita 0,00*** 0,00** 0,00
(0,00) (0,04) (0,13)
Inflation 0,37* 0,20 0,32**
(0,08) (0,15) (0,04)
Gross Debt 0,02** 0,03*** 0,04***
(0,05) (0,01) (0,01)
Curr. acc. balance -0,22%** -0,20%*** -0,07
(0,00) (0,00) (0,42)
Gov. prim surplus 0,13 -0,17** -0,33***
(0,34) (0,04) (0,00)
Pseudo R-squared 0,01 0,01 0,03 0,02 0,03 0,04

Unlike what would be expected, and although the beta of the error term is positive with the exception of
column (6), results show that it turns out not to be statistically significant at a 10% level for all the three
credit rating agencies. This fact means that there is strong evidence that ratings have been reacting
immediately to news which leads to non-sticky ratings. When observing columns (4), (5) and (6), in
which the models include the first lags of each variable, one may see that some variables turn out to be
significant for the three credit rating agencies, such as GDP growth rate and Gross debt. Actually, GDP
growth rate turns out to have a surprisingly result not only because the coefficient is negative but also
because is significant for the three credit rating agencies. This means that GDP growth rate of previous

years is important to explain the changes in a rating although the effect is negative.
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To summarize, as previous sections suggested the existence of inertia in ratings mainly due to the fact
that actual ratings based on macroeconomic factors tend to adjust to their predicted levels during the
crisis period and also because the pre-crisis distribution is skewed to the left and different from the crisis
distribution, one may conclude, however, that ratings are non-sticky and in turn, there is no inertia of the
EU countries’ ratings from 1999 to 2011. Therefore, credit rating agencies tend to convey immediately

bad news in bad times and good news in good times, contradicting the results obtained by Mora (2006).

9. Conclusions

In this dissertation, there were three main objectives: first, to understand the impact of some
macroeconomic variables on ratings particularly applied in two previous studies, the ones from Cantor
and Packer (1996) and Gartner, Griesbach and Jung (2011). The results obtained are mostly in
accordance with the findings of the authors previously mentioned with the exception of GDP growth
rate and Gov. Surplus which turn out not to be significant to explain ratings. Thus, GPD per Capita,
Inflation, Gross Debt, Gov. Primary Surplus and Curr. Account Balance play an important role in

explaining a rating for the three credit rating agencies.

The second and the third objective were to find whether the credit rating agencies have underreacted or
overreacted during the 2008 Euro crisis and to test the existence of inertia in ratings. There is little
support for assigned ratings being excessively downgraded during the crisis period. In fact, for most of
the countries the assigned rating tracks the predicted rating, showing, on average and at most, one error
notch. Apart from most countries in our sample, there are some exceptions as it is the case of Ireland,
Portugal and occasionally Spain, from 2008 to 2011, predictions suggest the ratings assigned to these
countries were over-conservative as the predicted ratings are at higher notches than those which were
assigned for the given period. Additionally, Moody’s is the credit rating agency which has higher
downgrades and consequently higher prediction errors mainly in the case of Ireland and Portugal. On
the other hand, Greece is the only country of the oldest countries that has a high volatility in the

predicted ratings showing the great economic instability of the country.

Although predictions rarely match the ratings assigned, both follow the same ascent/descent trend along
the entire sample and not only during the crisis period. As both in 2009 and in 2011 the assigned rating
to Greece has been below the predicted rating and in 2010 the opposite is true, one may not consider
that the credit rating agencies have been over-conservative in this case. During the pre-crisis period,
predicted ratings are on average one notch below the assigned ratings and the prediction errors for the

newest countries turn out to be higher than those for the oldest countries. These facts are consistent with
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Mora’s results and inertia views. Surprisingly, one may conclude that the ratings of the European Union
countries turn out not to be sticky.

One may also conclude that the credit rating agencies have been heavily influenced by the
macroeconomic variable Gross Debt when assigning the European ratings, since most of the
downgrades are linked to significant increases in this variable, even if there were positive changes in the
remaining macroeconomic variables. Nevertheless, Gross Debt has proven to have less impact on
ratings than the one accredited by the rating agencies, as supported by our econometric model and
considering the differences between the assigned rating and the predicted rating of some countries,
namely Greece, Ireland and Portugal, where the Gross Debt has been strongly increasing for the past

four years.

For further research of this topic, there are mainly aspects that should be taken into account: the
inclusion of new macroeconomic variables and also some non-macroeconomic variables such the
default history and the degree of development of a country supported by Afonso (2002) and, finally, the

extension of the sample period to include the post-crisis period.
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