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Abstract
The aim of this study is to identify the re-

lationship between fi scal policy and sovereign 
credit ratings within a comparative framework 
for the post-2000 period. In this study, indicators 
affecting credit notes of three rating agencies 
through domestic savings, growth, infl ation, un-
employment, current account balance and public 
revenues, public expenditures, primary defi cits, 
budget defi cits and public debt data for selected 
countries for the period between 2001 and 2016 
are evaluated by using probit analysis under four 
scenarios.

The study reveals that growth, unemploy-
ment, savings, current account defi cit and public 
debt have come to the forefront in the realiza-
tions and far estimates, while the main indicators 
in the public sector, namely the impact of ex-
penditure, defi cit, primary balance and debt on 
rating decisions, are more dominant in the near 
estimates. These results show that the factors 
that are differentiating the credit rating evalua-
tion period are the indicators of public fi nance. It 
seems that models used by the credit institutions 
are more likely to show short-term outcomes in 
the sense of public fi nance parameters mainly 
refl ecting the macroeconomic responsibility level 
of the ruling governments. 

Keywords: fi scal policy, credit ratings, cred-
it rating agencies, public policy, probit model.
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1. Introduction

Credit rating agencies operate in developed countries as watch dogs that inform 
investors about the credibility and solvency of borrowers so that investors could 
make sound investment decisions. On the other hand, particularly after 1980s, the 
att ention of credit rating agencies gradually turned to developing countries as neo-
liberal policies (characterized by the deregulation, privatization and capital account 
liberalization) gained importance, resulting in developing countries’ governments’ 
increased access to global fi nancial markets to fi nance government debt for public 
sector defi cits. The interconnectivity between the creditors and the borrowers under 
the neoliberal rhetoric raised new concerns about the sustainability of public fi nanc-
es in developing countries in particular and the risk of default. The economic crises 
encountered by developing countries in the late 1990s and early 2000s and the global 
fi nancial crisis surrounding the USA and the Euro zone in 2008 and thereafter raised 
question marks about the capacity and eff ectiveness of credit rating agencies to act as 
early warning mechanisms for the sustainability of fi nancial systems; furthermore, 
credit rating agencies’ calculation methods and approaches begun to be criticized. 

Following the Keynesian period, the governments’ economic policies were based 
on three functions: allocation, distribution, and stability (Keynes, 1967; Musgrave, 
1984). The fi rst function deals with the resources that need to be allocated to goods and 
services due to the failure of the market mechanisms. Fiscal policy also covers the so-
cial and/or economic transfers to the society under the category of general government 
expenditures dealing with the inequality problem. The third function concerns the 
outcomes of public budgets following fi scal policy practices. The objectives of the fi s-
cal policy are to reach stability and the intervention in the economy via the fi scal pol-
icy is deemed as a solution for the economic instability as per the Keynesian doctrine; 
however, it is also seen as a source for instability since such an intervention would de-
stroy the market equilibrium under the circumstances of impartiality in public fi nance 
and decrease the production of goods and services as per the neo-classical approach 
(Musgrave, 1984; Yılmaz, 2007). Despite diff erent views about the role of the state in 
the economy, the government is already called to ensure stability in the market via 
fi scal policies. On the other hand, government involvement also runs the risk of exces-
sive spending tendencies emanating from political competitions resulting in growing 
public debt problems and this risk calls for the involvement of credit rating agencies.

The agencies assess governments in terms of their ability to manage debt and re-
solve macroeconomic problems. Investment credit ratings indicate the ability to face 
the shocks of an upcoming crisis scenario which shows the readiness of economic 
policies against potential threats. Credit ratings are the compass of economic poli-
cy-makers which shows the necessity to reduce imbalances and debts in order to take 
the necessary precautions; credit notes show the availability and productive utiliza-
tion of a government’s policy options. Governments politically or structurally fragile 
and internally/externally under stress are rated lower by the agencies than those who 
have strong political and structural stance (Nye, 2014, pp. 192-200).
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Academic papers focusing on the factors aff ecting credit ratings such as Cantor 
and Packer (1996), Afonso (2002), and Canuto, Santos and Porto (2004) indicated 
that growth, per capita income, infl ation, foreign debt, economic development level 
and default history of the country are the most prominent factors in determining the 
credit ratings. Bissondoyal-Bheenick, Brooks and Yip (2006) showed that technolog-
ic development is one of the important factors of credit ratings determinants, while 
Montes, De Oliveira and Mendonça (2016) added some political determinants such as 
openness, democracy and the rule of law. 

In this study the probit model is used to determine the eff ects of fi scal policy vari-
ables on credit scores and fi scal rules. Credit scores of three credit rating agencies, 
S&P, Fitch, and Moody’s, for twelve countries, between 2001 and 2016, are evaluated. 
In forming those scores, domestic savings, growth, unemployment, infl ation, current 
account defi cit, public revenue, public expenditure, budget defi cit, primary defi cit 
and public debt to GDP rate are used as determinants. The study consists of three 
main parts: in the following section the literature is reviewed while in the third part 
the methodology and data structure are explained. In the fourth section, the results of 
the study are analyzed and evaluated and in the conclusions the main fi ndings of the 
study are summarized.

2. Literature review

When the empirical studies about factors determining the credit rating are taken 
into account, the fi rst notable study is of Cantor and Packer (1996). In the study, 49 
countries rated by Moody’s and S&P have been investigated for the 1987-1994 period. 
As a result of the model, where the multiple regression method is applied, growth, 
per capita income, infl ation, foreign debt, economic development level and default 
history of the country are shown to be the most prominent factors in determining 
the credit ratings. Ferri, Liu and Stiglitz  (1999) investigated Asian countries rated by 
Moody’s and S&P for the 1997-1998 period by applying the multiple regression meth-
od; as a result of the study they reached the conclusion that credit ratings are aff ected 
by crises periods. Mulder and Perrelli (2001) studied the variables determining the 
credit rating for 25 countries rated by Moody’s and S&P for the 1992-1997 period, by 
means of panel data analysis; they observed that the ratio of investments to GDP and 
short term borrowings are the most important determining factors, especially during 
times of crisis. 

Canuto, Santos and Porto (2004) investigated 66 countries rated by Moody’s, Fitch, 
and S&P for the 1998-2002 period by cross section, fi xed eff ect and fi rst diff erences 
models; the study showed that high levels of per capita income, low levels of for-
eign debt/current account defi cit, high levels of real growth rate, low infl ation and 
low amount of debts of local administrations are determining factors for high credit 
ratings. Mellios and Paget-Blanc (2006) investigated 86 countries rated by Moody’s, 
Fitch and S&P in 2003 by using ordered logit model and linear regression. The afore-
mentioned study concludes that per capita income, domestic income, real exchange 
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rate fl uctuations, infl ation rate and default history are important in determining the 
credit ratings and that corruption in the country is also a key factor. 

Halim, Nurazira and Ainulashikin (2008) indicated that the factors aff ecting credit 
ratings were debt solvency. Afonso, Gomes and Rother (2011) examined the EU coun-
tries rated by Moody’s, Fitch and S&P for the 1995-2010 period by using linear and 
ordered reaction model; while GDP per capita, growth rate, public debt, and budget 
balance are shown to be the key factors in determining the credit rating in the short 
term, being a strong country, foreign debt, foreign exchange reserves and default his-
tory of the country are the key factors in the long term. Gültekin-Karakaş, Hisarcıklılar 
and Öztürk (2011) studied 106 countries with high and low income rated by Moody’s 
for the 1999-2010 period by using ordered probit model. In this work, the countries 
are classifi ed as low income and high income when the credit ratings are given; the 
results indicate that, while rating the countries with high income, macro-economic 
factors have the biggest explanatory power, and for countries with low income, polit-
ical and social factors take precedence over other factors. Emara (2012) investigated 
37 developed and developing countries rated by Moody’s for the 1989-2006 period by 
means of two stage least squares method and argued that strengthening the fi nancial 
structure and lowering infl ation are essential factors in determining the credit ratings. 
Josip (2014) analyzed 46 European countries by using discriminant analyses and the 
paper implied that GDP per capita, infl ation and international reserves are aff ecting 
credit ratings. Recent studies such as Kabaday and Çelik (2015) or Reusens and Croux 
(2017) applied probit models to fi nd the determinants of credit ratings and these pa-
pers implied that macroeconomic variables are the most signifi cant factors.

Recent studies added to the literature a new important variable, namely the way 
in which public policies are perceived by rating agencies. In this direction, Dimitra-
kopoulos and Kolossiatis (2016) examined 62 developed and developing countries 
between 2000 and 2011 using a dynamic panel ordered probit model (with auto-cor-
related disturbances and non-parametrically distributed random eff ects and an effi  -
cient Markov Chain Monte Carlo algorithm); as a result they found evidence of the 
stickiness of ratings. Boumparis, Milas and Panaigiotidis (2017) researched 19 Euro-
zone countries for the period of 2002-2015 applying panel data analyses, observing 
that economic policy uncertainty impacts negatively credit ratings across the con-
ditional distribution; however, the impact is stronger for the lower rated countries. 
Duygun, Öztürk and Shaban (2016) investigated several aspects of the relationship 
between sovereign credit ratings and fi scal discipline for 93 countries during the 
1999-2010 period using the GMM method; they found that a country’s debt level is 
likely to increase with higher ratings, confi rming the existence of pro-cyclicality and 
path dependence of ratings. Duygun, Öztürk and Shaban’s (2016) fi ndings further 
demonstrate that institutional quality is an important factor in the ratings – fi scal dis-
cipline nexus. Öztürk (2014) investigated sovereign credit ratings of 106 countries for 
the period of 1990-2010 by using ordered response models and observed that quality 
of institutions would greatly stimulate higher credit ratings. Table 1 provides a sum-
mary of the aforementioned academic studies.



9

Ta
bl

e 1
: B

rie
f li

te
ra

tu
re

 o
n 

cr
ed

it r
at

ing
s d

et
er

m
ina

nt
s

Au
th

or
s

Mo
de

l/ P
er

io
d/

 C
ou

nt
rie

s
Ma

in
 fa

ct
or

s a
ffe

ct
in

g 
cr

ed
it 

ra
tin

gs

Ca
nt

or
 a

nd
 P

ac
ke

r (
19

96
)

M
ult

ipl
e 

re
gr

es
sio

n 
m

et
ho

d,
 1

98
7-

19
94

, 4
9 

co
un

tri
es

Gr
ow

th
, p

er
 ca

pit
a 

inc
om

e,
 in
fl a

tio
n,

 fo
re

ign
 d

eb
t, 

ec
on

om
ic 

de
ve

lop
m

en
t le

ve
l 

an
d 

de
fa

ult
 h

ist
or

y o
f t

he
 co

un
try

;
Fe

rri
, L

iu 
an

d 
St

igl
itz

 (1
99

9)
M

ult
ipl

e 
re

gr
es

sio
n,

 1
99

7-
19

98
, A

sia
n 

co
un

tri
es

Cr
ed

it r
at

ing
s a

ffe
cte

d 
by

 cr
isi

s p
er

iod
s;

Gü
r (

20
00

)
To

bit
 m

od
el,

 1
99

0-
19

98
, 3

4 
co

un
tri

es
 

Ra
tin

g 
ag

en
cie

s 
ign

or
e 

po
liti

ca
l r

isk
s 

in 
as

se
ss

ing
 c

re
dit

 n
ot

es
; d

ue
 to

 th
is,

 ra
t-

ing
s d

o 
no

t r
efl 

ec
t t

ru
e 

re
su

lts
;

M
uld

er
 a

nd
 P

er
re

lli 
(2

00
1)

Pa
ne

l D
at

a,
 1

99
2-

19
97

, 2
5 

co
un

tri
es

Ge
ne

ra
lly

, m
ac

ro
ec

on
om

ic 
va

ria
ble

s 
de

te
rm

ine
 ra

tin
gs

 b
ut

, i
n 

cr
isi

s 
pe

rio
ds

, i
n-

ve
stm

en
ts 

an
d 

de
bt

s a
re

 m
or

e 
sig

nifi
 ca

nt
 d

et
er

m
ina

nt
s;

Af
on

so
 (2

00
2)

OL
S,

 2
00

1,
 8

1 
de

ve
lop

ed
 a

nd
 d

ev
elo

pin
g 

co
un

tri
es

GD
P 

pe
r c

ap
ita

, r
ea

l g
ro

wt
h 

ra
te

, i
nfl 

at
ion

, d
ef

au
lt 

ra
te

 a
nd

 e
co

no
m

ic 
de

ve
lop

-
m

en
t le

ve
l a

s m
ain

 d
et

er
m

ina
nt

s;
Ca

nu
to

, S
an

to
s

an
d 

Po
rto

 (2
00

4)
Pa

ne
l d

at
a 

an
aly

sis
, 6

6 
co

un
tri

es
, 1

99
8-

20
02

GD
P 

pe
r c

ap
ita

, e
xte

rn
al 

de
bt

, c
ur

re
nt

 a
cc

ou
nt

, r
ea

l g
ro

wt
h 

ra
te

, i
nfl 

at
ion

 a
nd

 
loc

al 
go

ve
rn

m
en

t’s
 g

ro
ss

 d
eb

ts;
Bi

ss
on

do
ya

l-B
he

en
ick

,
Br

oo
ks

 a
nd

 Y
ip 

(2
00

6)
Or

de
re

d 
pr

ob
it m

od
el,

 2
00

2,
 9

4 
co

un
tri

es
GD

P,
 te

ch
no

log
y a

nd
 in
fl a

tio
n;

M
ell

ios
an

d 
Pa

ge
t-B

lan
c (

20
06

)
Or

de
re

d 
log

it m
od

el,
 2

00
3,

 8
6 

co
un

tri
es

GD
P 

pe
r c

ap
ita

, r
ea

l e
xc

ha
ng

e 
ra

te
s, 

infl
 at

ion
, c

re
dit

 d
ef

au
lts

 a
nd

 co
rru

pt
ion

;

Ha
lim

, N
ur

az
ira

an
d A

inu
las

hik
in 

(2
00

8)
Bo

un
d 

te
st 

ap
pr

oa
ch

, 1
99

1-
20

04
, M

ala
ys

ia
De

bt
 so

lve
nc

y;

Iye
ng

ar
 (2

01
0)

OL
S,

 2
00

7,
 9

3 
co

un
tri

es
GD

P 
pe

r c
ap

ita
, d

eb
t a

nd
 e

co
no

m
ic 

de
ve

lop
m

en
t le

ve
l;

Gü
lte

kin
-K

ar
ak

aş
, H

isa
rc
ıkl
ıla

r
an

d 
Öz

tü
rk

 (2
01

1)
Or

de
re

d 
pr

ob
it m

od
el,

 1
99

9-
20

10
, 1

06
 co

un
tri

es
M

ac
ro

ec
on

om
ic 

fa
cto

rs
 in

 th
e 

ca
se

 o
f h

igh
 in

co
m

e 
co

un
tri

es
, p

oli
tic

al 
an

d 
so

cia
l 

fa
cto

rs
 fo

r l
ow

 in
co

m
e 

co
un

tri
es

;
Şa

hin
öz

 a
nd

 G
ön

en
ç (

20
11

)
Pa

ne
l d

at
a 

an
aly

sis
, 1

99
8-

20
08

, 1
8 

de
ve

lop
ing

 co
un

tri
es

Gr
ow

th
, p

oli
tic

al 
sta

bil
iza

tio
n,

 d
eb

ts,
 m

on
et

ar
y p

oli
cy

 a
nd

 in
sti

tu
tio

na
liz

at
ion

;
Em

ar
a 

(2
01

2)
2S

LS
, 1

98
9-

20
06

, 3
7 

de
ve

lop
ing

 a
nd

 d
ev

elo
pe

d 
co

un
tri

es
St

ro
ng

 fi n
an

cia
l s

tru
ctu

re
 a

nd
 in
fl a

tio
n;

Jo
sip

 (2
01

4)
Di

sc
rim

ina
nt

 a
na

lys
is,

 4
6 

Eu
ro

pe
an

 co
un

tri
es

GD
P 

pe
r c

ap
ita

, in
fl a

tio
n 

an
d 

int
er

na
tio

na
l r

es
er

ve
s;

Öz
tü

rk
 (2

01
4)

Or
de

re
d 

re
sp

on
se

 m
od

els
, 1

99
9-

20
10

, 1
06

 co
un

tri
es

Qu
ali

ty 
of

 in
sti

tu
tio

ns
 w

ou
ld 

gr
ea

tly
 s

tim
ula

te
 h

igh
er

 c
re

dit
 ra

tin
gs

. ‘
Go

ve
rn

m
en

t 
ef

fe
cti

ve
ne

ss
’ a

nd
 ‘r

eg
ula

to
ry

 q
ua

lity
’ w

er
e 

pr
ed

om
ina

nt
ly 

re
sp

on
sib

le 
fo

r l
ow

 
so

ve
re

ign
 cr

ed
it r

at
ing

s;
Ka

ba
da

y a
nd

 Ç
eli

k (
20

15
)

Or
de

re
d 

pr
ob

it a
nd

 lo
git

, 1
99

3-
20

09
, 1

9 
em

er
gin

g 
co

un
tri

es
 

M
ac

ro
ec

on
om

ic 
va

ria
ble

s a
ffe

ct 
cr

ed
it r

at
ing

s;
M

on
te

s, 
De

 O
liv

eir
a

an
d 

M
en

do
nç

a 
(2

01
6)

Pa
ne

l d
at

a 
ap

pr
oa

ch
, 1

99
4-

20
13

, 4
0 

co
un

tri
es

Op
en

ne
ss

, d
em

oc
ra

cy
, la

ws
, in
fl a

tio
n 

ta
rg

et
ing

 a
nd

 co
rru

pt
ion

;



10

Au
th

or
s

Mo
de

l/ P
er

io
d/

 C
ou

nt
rie

s
Ma

in
 fa

ct
or

s a
ffe

ct
in

g 
cr

ed
it 

ra
tin

gs
Du

yg
un

, Ö
ztü

rk
an

d 
Sh

ab
an

 (2
01

6)
GM

M
 m

od
els

, 1
99

9-
20

10
, 9

3 
co

un
tri

es
A 

co
un

try
’s 

de
bt

 le
ve

l is
 lik

ely
 to

 in
cr

ea
se

 w
ith

 h
igh

er
 ra

tin
gs

, c
on
fi r

m
ing

 th
e 

ex
-

ist
en

ce
 o

f p
ro

-c
yc

lic
ali

ty 
an

d 
pa

th
 d

ep
en

de
nc

e 
of

 ra
tin

gs
;

Di
m

itr
ak

op
ou

los
an

d 
Ko

los
sia

tis
 (2

01
6)

Pa
ne

l o
rd

er
ed

 p
ro

bit
 m

od
el,

 2
00

0-
20

11
, 6

2 
de

ve
lop

ed
an

d 
de

ve
lop

ing
 co

un
tri

es
 

St
ick

ine
ss

 o
f r

at
ing

s 
an

d 
of

 th
e 

th
re

e 
so

ur
ce

s 
of

 ra
tin

gs
 p

er
sis

te
nc

e,
 w

ith
 tr

ue
 

sta
te

 d
ep

en
de

nc
e 

be
ing

 w
ea

k;
Re

us
en

s a
nd

 C
ro

ux
 (2

01
7)

Pr
ob

it a
na

lys
es

, 2
00

2-
20

15
, 9

0 
co

un
tri

es
Fi

na
nc

ial
 b

ala
nc

e,
 e

co
no

m
ic 

de
ve

lop
m

en
t, 

de
bt

, G
DP

 g
ro

wt
h;

Bo
um

pa
ris

, M
ila

s
an

d 
Pa

na
igi

ot
idi

s (
20

17
)

Pa
ne

l d
at

a 
an

aly
se

s, 
20

02
-2

01
5,

 1
9 

Eu
ro

zo
ne

 co
un

tri
es

Re
gu

lat
or

y 
qu

ali
ty 

an
d 

co
m

pe
titi

ve
ne

ss
 h

av
e 

a 
str

on
ge

r i
m

pa
ct 

fo
r l

ow
 ra

te
d 

co
un

tri
es

 w
he

re
as

 G
DP

 p
er

 ca
pit

a 
is 

a 
m

ajo
r d

riv
er

 o
f h

igh
 ra

te
d 

co
un

tri
es

.

So
ur

ce
: T

he
 a

ut
ho

rs



11

3. Data and methodology

In this study the probit model was utilized in order to establish a model regarding 
the criteria for changing the credit ratings given to countries by international credit 
rating agencies. In this respect, it has been questioned which economic and fi nancial 
indicators are eff ective in the ratings given to countries by international credit rating 
agencies, and whether the previous rating assessments are consistent. The credit rat-
ings given by international credit rating agencies S&P, Fitch, and Moody’s to twelve 
countries (USA, Canada, Japan, England, Germany, France, Italy, Ireland, Spain, Por-
tugal, Greece and Turkey), between 2001-2016, are taken into consideration; while 
selecting the countries, data availability and continuity were taken into account.

Moreover, the inclusion of countries in the two groups below was designed in or-
der to increase representation; one group of countries was picked due to stable high 
payment guarantee rates (AAA) before the 2008 crisis (like USA and Germany) and 
a second group was chosen with dramatically revised credit rating scores (Greece, 
Spain, Portugal).

In establishing these ratings for the countries, multiple factors determined quan-
titatively such as domestic savings, growth, unemployment, infl ation, current defi cit, 
public revenue, public expenditures, budget defi cit, primary defi cit and ratio of pub-
lic debt to GDP are taken into account. Each credit rating agency is considered sepa-
rately in the empirical analysis. Data has been compiled from IMF World Economic 
Outlook Database and IMF Article IV country reports for the relevant period.

The probit model is a model explaining the ratio of probability of an event hap-
pening to the probability of it not happening, with explanatory variables (Allison, 
2000, p. 15). The reason why this model is widely used is that the normality assump-
tion is not applicable in cases where the dependent variable is comprised of discrete 
variables containing dual/dummy levels such as 0, 1 or levels more than two; as such, 
it off ers much more ease of use and the obtained model is fl exible and easy to inter-
pret mathematically (Bhatt acharrya and Dunson, 2011). In order to estimate the probit 
model, repeating and non-repeating observations should be distinguished from each 
other; for this purpose, the likelihood method is the method that is most widely used. 
This method generally indicates the error in the model when an independent variable 
is added to the analysis. Log likelihood value ranges between 0 and 1, showing the 
probability of dependent variables’ estimation by independent variables. Therefore, 
the signifi cance of undetermined variance in the dependent variable is indicated with 
-2LogL; this statistics in probit analysis resembles sum of error squares in regression 
analysis. Hence, if the likelihood ratio is 1, the -2 LogL statistics is equal to zero. As a 
result, a smaller -2LogL statistics always indicates a bett er model (Almendros, Beni-
tez-Parejo and Gonzalez-Ramirez, 2011).

In this study the probit model was used since our dependent variables are qualita-
tive variables and the probabilities are comprised of dual variables in the 0-1 interval 
(probability of whether S&P, Fitch and Moody’s make changes in the credit rating). 
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The equation of the model:

YS&P,M,F= α+β0X01,2,3+β1X11,2,3 +β2X21,2,3 +β3X31,2,3+...+β9X91,2,3   (1)

The dependent and independent variables are included in Table 2.

Table 2: Variables

Variables Defi nitions
Dependent Variables

YS&P S&P credit rating, there is no revised = 0, there is revised = 1
YF Fitch credit rating, there is no revised = 0, there is revised = 1
YM Moody’s credit rating, there is no revised = 0, there is revised = 1

Independent Variables*
Variables Scale

X01,2,3,4 Domestic Savings/GDP Percentage of GDP
X11,2,3,4 Growth (Constant Prices) Percent Change
X21,2,3,4 Unemployment Percent of Total Labor Force
X31,2,3,4 Infl ation (end of Consumer Prices) Percent Change 
X41,2,3,4 Current Account Defi cit/GDP Percentage of GDP
X51,2,3,4 Public Revenue/GDP Percentage of GDP
X61,2,3,4 Public Expenditure/GDP Percentage of GDP
X71,2,3,4 Primary Defi cit/GDP Percentage of GDP
X81,2,3,4 Budget Defi cit/GDP Percentage of GDP
X91,2,3,4 Public Gross Debt/GDP** Percentage of GDP

Note: * independent variables are analyzed under three subjects (1: annual performance, 2: 
near estimates for the same year, 3: far estimates for the same year). 
** Total Public Debt/GDP data is used for USA, Japan, Canada, Turkey and England, and Net 
Public Debt/GDP data is used for Ireland, France, Greece, Italy, Spain, Portugal and Germany.

Source: The authors 

The dependent variables (according to Table 2) are whether credit rating agencies 
(S&P, Moody’s and Fitch) made changes in the ratings they have given, and indepen-
dent variables are growth, unemployment, infl ation, domestic savings, current defi -
cit, public revenue, public expenditures, budget defi cit, primary defi cit and public 
debt as a share of GDP.

Realizations, near estimates, far estimates and deviation of realization of near es-
timate of the economic indicator of countries between 2001 and 2016 are used in the 
model. In this respect, realizations are the calculated values of each economic indica-
tor at any given year ‘t’, for the previous year (t-1). Near estimates are the calculated 
values by estimating the end year value for the year (t) of each economic indicator 
given at any year ‘t’ and far estimates are projected estimated values of each econom-
ic indicator at any given year ‘t’, for the year (t+1). 

The credit rating of any given year ‘t’ refers to the credit rating announced at the 
end of the related year ‘t’. The ratings change aff ecting the credit rating at year ‘t’ 
emerges as a result of the calculated economic indicators (EGi). In this respect, four 
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scenarios stated below are used: 
 – Scenario 1 (Xi1) – realization. For this analysis, the previous year (t-1) realizations 

are used (Xi1= EGi[t-1]). In this scenario the eff ect of previous year performance 
of parameters called realizations on the credit grades revealed by credit rating 
agencies are examined.

 – Scenario 2 (Xi2) – near estimate for the same year. Near estimate for each economic 
indicator is used. Near estimates are the calculated values by estimating the end 
year value for year (t) of each economic indicator given at any year ‘t’ (Xi2= EGi[t]).
The estimation of current years’ end is taken as the nearest estimation in the sec-
ond scenario in order to investigate the eff ect of current years’ realization estima-
tion on the credit notes. Apart from the fi rst scenario, this scenario takes current 
years’ realization estimations into consideration (not previous years). 

 – Scenario 3 (Xi3) – far estimate. Far estimate for each economic indicator is used 
in the model. Far estimates are projected estimated values of each economic in-
dicator at any given year ‘t’, for the next year (t+1) (Xi3= EGi[t+1]). In this case, the 
following year projections are taken into account and the eff ect of the following 
years’ projections on the credit notes are analyzed. Diff ering from the previous 
two scenarios, upcoming periods’ expectations are taken into account in this ap-
proach. 

Based on the year 2015, the following table summarizes the calculation methodol-
ogy for the three scenarios.

Table 3: Summary table of calculation methodology

Parameters Scenario 1 (2015)
Realization

Scenario 2 (2015)
Near estimation

Scenario 3 (2015)
Far estimation

Unemployment 2014
(fi nal)

2015
(in year estimation)

2016
(projection)

Source: The authors 

 – Scenario 4 (Xi4) – deviation of realization for near estimate. Deviations from the 
target for each economic indicator are used in the model; deviation rate means the 
departure from the realization rate according to the target (Xi4= (EGi.[t] / EGi.[t+1] )-1).
The deviation between parameters realization value and the nearest estimation 
are calculated and the eff ects of deviations on credit rates are analyzed. Here, 
the deviation (t+1) is calculated based on the diff erence between near estimates 
(t) and realization, then it is examined whether it has an eff ect on credit ratings. 

The probit model reveals the degree of probability between the dependent vari-
able and independent variables. The marginal eff ect was also taken into consider-
ation in order to assess the relative eff ect of this interaction. The marginal eff ects re-
garding each independent variable are obtained by making use of sample averages of 
dependent variables, as presented in the following equation:

(MeanP)*(1-MeanP)*(β) = Marginal eff ect     (2)
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4. Findings

The independent variables, growth, unemployment, infl ation, current account 
defi cit, domestic savings, public revenue, public expenditure, budget defi cit, prima-
ry defi cit and total public debt were examined in order to study the eff ects of these 
indicators to the credit ratings in three scenarios. As mentioned in the previous sec-
tion, the fi rst scenario refers to the annual performance (t-1) of these variables, the 
second scenario is near estimation (t) and the third scenario is far estimation (t+1) for 
each credit agency. Table 4 shows S&P realizations, near and far estimations and, 
according to these, the marginal eff ects (probability of changes in the S&P credit 
ratings).

Table 4: S&P probit results

Scenario 1 Scenario 2 Scenario 3
Dependent variable: S&P credit ratings

Variables Coef. Marg. eff.
Dy/dx Coef. Marg. eff.

Dy/dx Coef. Marg. eff.
Dy/dx

Growth 0.0636*
(1.68) 0.0163 -0.0122

(-0.22) -0.0026 -0.0874
(-0.89) -0.0220

Unemployment 0.0826***
(3.26) 0.0211 0.1368***

(4.26) 0.0302 0.1428***
(4.35) 0.0360

Infl ation 0.0159
(0.47) 0.0040 -0.0388

(-1.09) -0.0085 -0.0004
(-0.01) -0.0001

Current acc. 0.0278
(0.89) 0.0071 0.0113

(0.34) 0.0024 -0.0064
(-0.18) -0.0016

Savings -0.760***
(-2.94) -0.0194 -0.0535**

(-2.15) -0.0118 -0.0440**
(-1.68) -0.0111

Revenue -0.0997
(-0.64) -0.0025 0.7041

(1.69) 0.1554 -0.0741
(-0.82) -0.0187

Expenditure 0.0763
(0.50) 0.0195 -0.7560*

(-1.81) -0.1669 0.0214
(0.24) 0.0054

Budget def. 0.0289
(0.21) 0.0074 -0.8175*

(-1.90) -0.1804 0.0442
(0.43) 0.0111

Primary def. -0.0438
(-0.54) -0.0112 0.1064

(1.62) 0.0235 0.0916
(1.40) 0.0231

Debt 0.0032
(1.06) 0.0008 0.0094***

(2.96) 0.0020 0.0109
(3.5) 0.0027

Wald test 73.95 71.32 71.91
Log likelihood -77.36 -68.1133 -69.95
N 192 185 183

Note: Parentheses shows z statistics, *** p<0.01, ** p<0.05, *p<0.1

Source: The authors 

When the results for S&P are taken into consideration, unemployment and do-
mestic savings levels are observed to be signifi cant in the three scenarios. Both pa-
rameters have an explanatory eff ect on the three scenarios. As shown in Table 4 (in 
scenario 1, showing realizations), when the signifi cance level of the independent 
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variables are evaluated with Wald test statistics it has been found that the variables 
signifi cantly aff ecting the changes in credit ratings of countries are growth, unem-
ployment and domestic savings for S&P. The third column indicates the probability 
of S&P changing the credit ratings according to the marginal eff ects of variables as-
sumed statistically signifi cant; based on the model, the probability of changing credit 
ratings increases by growth, unemployment and decreases in the ratio of domestic 
savings as a share of GDP.

In scenario 2 of Table 4 (for near estimations) unemployment, savings, public ex-
penditures, budget defi cits and public debts are determinants of credit ratings for 
S&P. At that point, fi scal indicators were found statistically signifi cant. Column 5 
shows the probability of S&P changing the credit ratings according to the margin-
al eff ects of variables assumed statistically signifi cant for near estimations. Follow-
ing the model, one unit fall in the ratio of public expenditures to GDP decreases the 
probability of S&P changing the credit rating by 0.9980 units and also has a negative 
probability of domestic savings; budget defi cits, on the other hand, positively aff ect 
unemployment and debts.

In scenario 3 of Table 4 (for far estimations) unemployment and domestic savings 
aff ect the credit ratings of S&P. For near estimations fi scal variables are eff ective de-
terminants of the credit rating procedure for S&P; according to the analysis, one unit 
fall of domestic savings to GDP decreases the probability of S&P changing the credit 
rating by 0.0111 units; in public debts 0.0027 units and have a positive eff ect for un-
employment in column 7.

Table 5 shows Fitch probit estimation results. According to the results, unemploy-
ment is meaningful in three scenarios and the near estimation scenario is more eff ec-
tive in Fitch when compared with the others.

In scenario 1 of Table 5 unemployment, infl ation and domestic savings signifi cant-
ly aff ect the changes in credit ratings of countries; in column 3, the marginal eff ect 
(the probability of changing the ratings) is shown. One unit decrease in the ratio of 
domestic savings to GDP decreases the probability of changing the credit rating by 
0.0149 units, and one unit increase in the rate of unemployment increases the proba-
bility of changing the credit rating by 0.0163 units; however, there is a positive prob-
ability for infl ation rate.

In scenario 2 of Table 5 (for near estimations) unemployment, savings, primary 
defi cits and public debts are determinants of credit ratings for Fitch. As in the case of 
S&P (see Table 4) fi scal indicators are again determinants of the credit score. In sce-
nario 3 of Table 5 (for far estimations) unemployment and public debt are the main 
determinants of Fitch credit ratings. 
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Table 5: Fitch probit results

Senario 1 Scenario 2 Scenario 3
Dependent variable: Fitch credit ratings

Variables Coef. Marg. eff.
Dy/dx Coef. Marg. eff.

Dy/dx Coef. Marg. eff.
Dy/dx

Growth 0.0592
(1.59) 0.0145 0.0590

(1.07) 0.0143 -0.1211
(-1.25) -0.0299

Unemployment 0.0664***
(2.68) 0.0163 0.0906***

(3.42) 0.0220 0.0976***
(3.59) 0.0241

Infl ation 0.0085***
(0.25) 0.0020 -0.0191

(-0.59) -0.0046 0.0981
(1.57) 0.0242

Current acc. 0.0370
(1.21) 0.0090 0.0362

(1.12) 0.0088 0.0184
(0.53) 0.0045

Savings -0.061***
(-2.46) -0.0149 -0.0538**

(-2.19) -0.0130 -0.0224
(-0.88) -0.0055

Revenue -0.125
(-0.81) -0.0308 -0.0240

(-0.22) -0.0058 0.0170
(0.18) 0.0042

Expenditure 0.1031
(0.68) 0.0253 -0.0099

(-0.09) -0.0024 -0.0591
(-0.61) -0.0146

Budget def. 0.0284
(0.21) 0.0069 -0.0653

(-0.65) -0.0158 0.0191
(0.18) 0.0047

Primary def. 0.0304
(0.38) 0.0074 0.1283**

(2.12) 0.0311 0.0544
(0.85) 0.0134

Debt 0.0008
(0.27) 0.0002 0.0050*

(1.58) 0.0012 0.0064
(2.18) 0.0016

Wald test 78.03 74.91 74.80
Log likelihood -79.23 -75.57 -75.71
N 192 185 183

Note: Parentheses shows z statistics, *** p<0.01, ** p<0.05, *p<0.1

Source: The authors 

According to the model results calculated for Moody’s (see Table 6), unemploy-
ment is also signifi cant in the three scenarios. Among credit note determinants, the 
near estimation scenario is more eff ective than the others in Moody’s.

In Table 6 (scenario 1), unemployment, current account and domestic savings are 
the main determinants of Moody’s credit ratings. The probability of changing the 
credit rating increases with unemployment and current account and the probability 
of changing the credit rating decreases with domestic savings to GDP.

In scenario 2 of Table 6, growth, unemployment, current account, domestic sav-
ings and public debts have signifi cant and also rising eff ects. One unit fall in domestic 
savings makes the probability of changing Moody’s rating 0.0490. In scenario 3 of 
Table 6 (for far estimations), unemployment and public debts are eff ective determi-
nants. Besides macroeconomic variables, public debt is an important factor to explain 
credit ratings. Following these results, column 7 implies the probability of Moody’s 
changing the credit ratings according to the marginal eff ects of the variables assumed 
statistically signifi cant. 
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Table 6: Moody’s probit results

Scenario 1 Scenario 2 Scenario 3
Dependent variable: Moody’s credit ratings

Variables Coef. Marg. eff.
Dy/dx Coef. Marg. eff.

Dy/dx Coef. Marg. eff.
Dy/dx

Growth 0.0526
(1.41) 0.0127 0.0035**

(0.07) 0.0008 -0.0589
(-0.62) -0.0141

Unemployment 0.0648***
(2.55) 0.0157 0.0765***

(2.92) 0.0183 0.0898***
(3.25) 0.0216

Infl ation 0.0328
(0.96) 0.0079 -0.0238

(-0.73) -0.0057 0.0380
(0.62) 0.0091

Current acc. 0.0805**
(2.47) 0.0195 0.0799**

(2.35) 0.0191 0.0791
(2.18) 00190

Savings -0.0755***
(-2.98) -0.0183 -0.0490**

(-2.03) -0.0117 -0.0363
(-1.42) -0.0087

Revenue 0.0054
(-0.03) 0.0013 -0.0334

(-0.31) -0.0079 -0.0228
(-0.23) -0.0055

Expenditure -0.0207
(-0.13) -0.0050 -0.0002

(-0.05) -0.0000 -0.0164
(-0.17) -0.0039

Budget def. -0.0044
(-0.03) -0.0010 -0.0692

(-0.72) -0.0150 -0.0629
(-0.65) -0.0050

Primary def. -0.0923
(-1.10) -0.0224 0.0733

(1.21) 0.0178 0.0747
(1.23) 0.0036

Debt 0.0041
(1.41) 0.0010 0.0069**

(2.36) 0.0015 0.0064***
(2.21) 0.0020

Wald test 77.51 75.40 75.58
Log likelihood -77.82 -73.64 -73.71
N 192 185 183

Note: Parentheses shows z statistics, *** p<0.01, ** p<0.05, *p<0.1

Source: The authors 

In the study, credit ratings are also evaluated by focusing on the deviation rates 
according to the target to understand whether deviations aff ect the agencies’ credit 
rates based on the scenario 4 (see Table 7); here we tried to understand the impact of 
forecast errors on credit notes, which shows the performance of the economy man-
agement as a part of the country’s public administration system.

Table 7 clearly shows that unemployment and government expenditures are the 
main parameters for the three agencies, which means that deviation in government 
expenditures and unemployment rates are directly taken into account in their mod-
els. Growth, infl ation, budget defi cit and public revenues were not found to have 
a signifi cant eff ect on credit ratings and this can been seen as a problematic area in 
terms of the consistency of the models used by these institutions.
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Table 7: Probit results of deviation of near estimation (scenario 4)

S&P Fitch Moody’s
Dep. var.: S&P rating Dep. var.: Fitch rating Dep. var.: Moody’s rating

Variables Coef. Marg. eff.
Dy/dx Coef. Marg. eff.

Dy/dx Coef. Marg. eff.
Dy/dx

Growth 0.0000
(0.01) 8.94 -0.0173

(-0.90) -0.0069 -0.0167
(-0.91) -0.0066

Unemployment 1.278**
(2.00) 0.4406 1.1701*

(1.82) 0.4655 1.3941**
(2.14) 0.5515

Infl ation -0.0862
(-1.26) -0.0297 -0.0060

(-0.11) -0.0024 -0.0850
(-1.25) -0.0336

Current acc. 0.0002
(0.43) 0.0000 0.0001

(0.27) 0.0000 0.0001
(0.28) 0.0000

Savings 1.1802
(1.46) 0.4067 0.8540

(1.13) 0.3397 -0.6822
(0.91) 0.2698

Revenue 3.0349
(1.50) 1.0460 2.5188

(1.49) 1.0021 2.7732
(1.48) 1.0970

Expenditure -5.0244***
(-2.48) -1.7317 -3.9328**

(-2.34) -1.5647 -4.4937***
(-2.41) -1.7776

Budget def. 0.1081
(1.63) 0.0372 -0.0029

(-1.01) -0.0011 0.0138
(0.84) 0.0054

Primary def. -0.0054
(-0.15) -0.0018 0.0122

(0.34) 0.0048 0.0320
(0.87) 0.0126

Debt 0.4260
(-0.76) 0.1468 -0.5630

(-1.01) -0.2239 -0.2633
(-0.48) -0.1041

Wald test 14.26 10.93 12.32
Log likelihood -112.82 -117.28 -115.18
N 180 180 180

Note: Parentheses shows z statistics, *** p<0.01, ** p<0.05, *p<0.1

Source: The authors 

From the public management point of view, it must also be noted that the afore-
mentioned results should be interpreted in the context of how well the governments’ 
economic policy making mechanism (in other words, their governance structures) 
handles economic problems. This is especially important as the quality of a coun-
try’s management structure is one of the main variables by which the government 
responds to economic and fi scal challenges and market shocks (Nye, 2014). This issue 
(whether governments can eff ectively manage their options and constraints) is also 
taken into account as an indicator by credit rating agencies. 

Overall, the macro-economic parameters used in this study appear to be the main 
elements which determine the ratings of countries in the short term. As a result of the 
analysis, Table 8 shows a summary of the indicators which proved to be signifi cant 
determinants of the credit ratings given by the three agencies.
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Table 8: Summary table of signifi cant results

Credit rating agencies
(signifi cant results) Scenario 1 Scenario 2 Scenario 3 Scenario 4

S&P

Unemployment Unemployment Unemployment Unemployment 
Savings Savings Savings Expenditure
Growth Expenditure

Debt

Fitch

Unemployment Unemployment Unemployment Unemployment 
Savings Savings Expenditure
Infl ation Primary defi cit

Debt

Moody’s
Unemployment Unemployment Unemployment Unemployment 
Current acc. Growth Debt Expenditure

Infl ation

Source: The authors 

According to the results of the analysis:
 – The number of signifi cant variables was the highest in scenario 2. This means 

that the estimates of the current year (in terms of the evaluation system of the 
credit rating agencies) are more prominent than those of the other scenarios.

 – Unemployment is found signifi cant as a primary determinant in all scenarios. 
Findings show that credit rating agencies take up unemployment as a signifi cant 
parameter among the determinants of the economy.

 – In the fi rst scenario, while growth, unemployment and savings are signifi cant 
for S&P and Fitch, unemployment and current account defi cit are signifi cant for 
Moody’s. In this model, the amount of savings and balance of current accounts 
also come out (in terms of the previous year’s performance) as determinants, be-
sides unemployment. 

 – In the second scenario (in which current year’s estimations are taken into consid-
eration), unemployment is found signifi cant in terms of all agencies; besides un-
employment, saving, growth, debt, public expenditure, primary public balance, 
and infl ation are also found to be signifi cant determinants. Compared with the 
previous scenario, it is observed that more parameters are taken into account in 
terms of evaluating the current year’s performance. 

 – Based on the third scenario’s results, looking at the projections of the following 
year, while unemployment is found to be signifi cant in all agencies ratings, sav-
ings and debts are also added to that parameter by S&P and Moody’s. 

 – In the fourth scenario, unemployment and public expenditure are the parameters 
found signifi cant by all three agencies. 

Overall, the results support some of the fi ndings of previous studies mentioned 
in the literature review such as Cantor and Packer (1996), Canuto, Santos and Porto 
(2004) and Reusens and Croux (2017).
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5. Conclusion

According to the results of the four scenarios, unemployment is found as the pri-
mary factor infl uencing credit scores. Growth, unemployment, savings, current ac-
count defi cit and public debt have come to the forefront in the realizations and far es-
timates, while the budget defi cit, primary balance and public debt are more dominant 
determinants in the case of near estimates. These fi ndings indicate that the factors 
that are diff erentiating in the case of the credit rating evaluation period are mainly 
driven by the public fi scal policy (which can be considered to be a sign for the politi-
cal decisiveness of governments). It seems that the models used by credit institutions 
based on the near estimates results are more likely to focus on short-term outcomes 
(mainly fi scal policy parameters) without showing concern to a sound relation with 
economic fundamentals in a medium term perspective. 

Our results also indicate that sound economic and fi scal policies are the key factors 
for sustainable growth and macroeconomic stability which are integral elements for a 
credible public administration. Since the credit rating shows both macroeconomic sta-
bility and eff ectiveness of existing programs, these indicators can be regarded as mea-
sures of the success of public administration as well as indicators of political stability.

The most important contribution of a country’s government to increase savings 
and ensure growth is to ensure macroeconomic stability. Economic growth is partic-
ularly important in terms of employment rate increases and improving public spend-
ing, income and defi cit. Furthermore, when we look at the fi ndings of our study, 
mainly unemployment, savings and growth are shown to be statistically signifi cant 
determinants in most of the scenarios.

The fi scal policy is the main policy area addressed by credit rating agencies. As 
Nye (2014) pointed out, fi scal policy provides a bett er gauge of future credit develop-
ments separated from other macro parameters. Fiscal policy indicators, namely bud-
get expenditures and debt, are also statistically signifi cant in this study, particularly in 
the near and far estimates, thus refl ecting future credits of the counties and deviation 
scenarios. As said before, governance issues have a direct impact on sovereign ratings 
because their presence or absence aff ects the ability and willingness of a government 
to pay its debts (Nye, 2014). Governance related issues like transparency, quality of 
institutions, the fi ght against corruption and democratization processes play an im-
portant role in the medium and long term assessments of credit rating agencies, but 
this can only be observed in the medium and long term. However, in this study we 
looked at the framework of the macro parameters that we thought would be more ef-
fective in the short-term. Furthermore, good governance issues should be addressed 
in subsequent studies as a separate research topic.
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