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Abstract

Purpose –This study is a comparative analysis of the magnitude of economic growth as a key determinant of
long-term foreign currency sovereign credit ratings in 30 countries in Africa, Europe, Asia and Latin America
from 2010 to 2018.
Design/methodology/approach –The analysis applies the fixed effects (FE) and random effects (RE) panel
least squares (PLS) models.
Findings – The authors find that the magnitude economic coefficients are marginally small for African
countries compared to other developing countries in Asia, Europe and Latin America. Results of the probit and
logit binary estimation models show positive coefficients for economic growth sub-factors for non-African
countries (developing and developed) compared to negative coefficients for African countries.
Practical implications – These findings mean that, an increase in economic growth in Africa does not
significantly increase the likelihood that sovereign credit ratings will be upgraded. This implies that there is
lack of uniformity in the application of the economic growth determinant despite the claims of a consistent
framework by rating agencies. Thus, macroeconomic factors are relatively less important in determining
country’s risk profile in Africa than in other developing and developed countries.
Originality/value – First, studies that investigate the accuracy of sovereign credit rating indicators and risk
factors in Africa are rare. This study is a key literature at the time when the majority of African countries are
exploring the window of sovereign bonds as an alternative funding model to the traditional concessionary
borrowings from multilateral institutions. On the other hand, the persistent poor rating is driving the cost of
sovereign bonds to unreasonably high levels, invariably threatening their hopes of diversifying funding
options. Second, there is criticism that the rating assessments of the credit rating agencies are biased in favour
of developed countries and there is a gap in literature on studies that explore the whether the credit rating
agencies are biased against African countries. This paper thus explores the rationale behind the African Union
Decision Assembly/AU/Dec.631 (XXVIII) adopted by the 28th Ordinary Session of the African Union held in
Addis Ababa, Ethiopia in January 2017 (African Union, 2017), directing its specialized governance agency, the
African Peer Review Mechanism (APRM), to provide support to its Member States in the field of international
credit rating agencies. The Assembly of African Heads of State and Government highlight that African
countries are facing the challenges of credit downgrades despite an average positive economic growth. Lastly,
the paper makes contribution to the argument that the majority of African countries are unfairly rated by
international credit rating agencies, raising a discussion of the possibility of establishing a Pan-African credit
rating institution.
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1. Introduction
By the end of 2018, 22 African countries had issued sovereign bonds to raise capital for
infrastructure development, compared to only two countries in the year 2000. The growing
issuances of sovereign bonds followed a rise in the number of sovereign credit ratings by the
three dominant international credit rating agencies –Moody’s, Standard & Poor’s (S&P) and
Fitch. Sovereign credit rating evaluates a country’s credit risk, predicting its ability to repay
both interest and principal debt and implicitly forecasting its likelihood of defaulting (Rhee,
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2015). It indicates the risk level of the country’s investing environment, which is used by
investors when searching for viable investment options in particular jurisdictions.

Themethodologies and criteria applied by the three international credit rating agencies in
rating sovereign governments have been questioned (Boumparis et al., 2015, 2019; Chen et al.,
2016). Rating agencies have defended the consistency of their models, highlighting that they
reflect their views on the following five key areas (Fitch Ratings, 2018; Moody’s Investor
Services, 2018; Standard & Poor’s, 2017). First, a sovereign’s economic strength, focusing on
growth potential, diversification, competitiveness, national income and the size of the
economy, which is important in determining a country’s resilience and capacity to absorb
shocks. Second, the institutional strength, which analyses the capacity of the government to
conduct sound economic policies, which foster economic growth and prosperity by delivering
sustainable public finances. Third, the fiscal strength captures the overall health of
government finances by assessing relative debt burdens (government debt relative to Gross
Domestic Product (GDP) and revenues) and debt affordability (interest payments relative to
GDP and revenue). Fourth, susceptibility to event risk assesses the risk that sudden and
extreme events may severely strain public finances, thus sharply increasing the sovereign’s
probability of default. Lastly, the monetary assessment, which considers the ability of
monetary authorities to fulfil their mandate while sustaining a balanced economy and
attenuating any major economic or financial shocks (Standard & Poor’s, 2017).

Chen et al. (2016) argue that, there is a stronger relationship between credit ratings and
economic growth than with other determinant variables. According to Moody’s Investor
Services (2018), lack of economic strength –measured by GDP – has been a decisive factor in
past sovereign defaults, generally occurring when countries have had weak economic
prospects. Although other components in the credit rating methodology are important, in
many cases, there is a strong positive correlation between economic strength and debt
distress. Moody’s Investor Services (2018) research on 29 sovereign defaults between 1997
and 2012 indicates that long-term economic stagnation was the principal underlying cause of
default in 10% of cases and a contributing factor in many others. Moody’s finds that defaults
occurring as a result of chronic economic stagnation coupled with large external shocks are
generally associated with a lower-than-average recovery rate. In 41% of cases, a high debt
burden was the primary driver of default. While a variety of issues can be the cause of a high
debt burden, the inability to generate sufficient economic growth to service and gradually
reduce outstanding debt is often what ultimately makes the high debt burden unsustainable.
Whether it is cause or effect, past sovereign defaults have occurred in the context of severe
economic stress, underscoring the importance of economic strength in reducing the likelihood
of default in the face of adverse shocks or an economic downturn.

This study performs a comparative analysis of the magnitude of economic growth as a
key determinant of long-term foreign currency sovereign credit ratings to determine if there is
uniformity and consistency in the application of risk factors by rating agencies in developing
and developed countries. It is hypothesised that, if sovereign credit rating determinants
estimates for developing and developed countries are not significantly different, then there is
consistency in the application of risk factors by rating agencies. This paper delivers a range
of contributions within the context of credit rating literature. First, studies that investigate
the accuracy of sovereign credit rating indicators and risk factors in Africa are rare. It is a key
literature at the time when the majority of African countries are exploring the window of
sovereign bonds as an alternative fundingmodel to the traditional concessionary borrowings
frommultilateral institutions. On the other hand, the persistent poor rating is driving the cost
of sovereign bonds to unreasonably high levels, invariably threatening their hopes of
diversifying funding options.

Second, there is criticism that the rating assessments of the credit rating agencies are
biased in favour of developed countries and there is a gap in literature on studies that explore
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the whether the credit rating agencies are biased against African countries. This paper thus
explores the rationale behind the African Union Decision Assembly/AU/Dec.631 (XXVIII)
adopted by the 28th Ordinary Session of the African Union held in Addis Ababa, Ethiopia, in
January 2017 (African Union, 2017), directing its specialized governance agency, the African
Peer Review Mechanism (APRM), to provide support to its Member States in the field of
international credit rating agencies. The Assembly of African Heads of State and
Government highlight that African countries are facing the challenges of credit
downgrades despite an average positive economic growth. Lastly, the paper makes
contribution to the argument that the majority of African countries are unfairly rated by
international credit rating agencies, raising a discussion of the possibility of establishing a
Pan-African credit rating institution.

The paper proceeds as follows. Section 2 presents an analysis of GDP estimations as a
measure of economic growth and an empirical analysis of literature evidence on how
economic growth in African countries relates to their credit ratings. Thereafter, Section 3
describes the risk indicators and sovereign credit rating data used in the analysis. Next,
Section 4 presents the fixed effect (FE) and random effect (RE) panel least square (PLS), Probit
and Logit model estimation used to conduct the analysis. Then empirical findings are
presented and discussed in Section 5, and lastly the study concludes with a summary of key
findings and recommendations in Section 6.

2. Literature review
Literature that investigates the application of key rating indicators in sovereign credit rating
of African countries are very sparse. For the few studies available on determinants of
sovereign credit ratings (Cantor and Packer, 1996; Chen et al., 2016; Dudian and Popa, 2012;
Greenidge et al., 2010; Reusens and Croux, 2015; Rowland, 2004), they focus on either
developed or developing countries in Asia, Latin America and Europe or a combination of
selected countries in these continents. None of them focus exclusively on the determinants of
sovereign credit rating risk factors in Africa. Olabisi and Stein (2015), Pretorius and Botha
(2017) and Mutize and Gossel (2018) are the only studies that focused on Africa sovereign
credit rating determinants. Olabisi and Stein (2015) apply simple ordinary least squares (OLS)
on sovereign bonds issued in 13 sub-Saharan Africa between 2006 and 2014 to investigate if
African countries are paying higher bond interests than normal. Olabisi and Stein find that
African economies pay higher-than-normal coupon rates on sovereign bonds issues to
international capital markets. They further observed that risk measures such as debt-to-GDP
ratios do not explain the deviation of interest rates paid by African sovereigns from the
normal interest paid by other issuers of similar risk profiles in other continents, which they
called an “African Premium.”

Boumparis et al. (2015) examine the determinants of credit ratings for the Eurozone
countries over the period 2002 and 2013, using a panel framework with cross-sectional
dependence. They find that government debt and cumulative current account balance are the
two key determinants with the strongest impact on credit ratings. Boumparis et al. (2019)
further examine the behaviour of the determinants of sovereign credit ratings using a
multivariate panel vector autoregressive model and a generalised impulse response function.
They find that there is another channel of interconnection between sovereign and its
determinants, which is banking credit risk. They further identify a two-way relationship
between non-performing loans and sovereign ratings.

Pretorius and Botha (2017) apply panel data models on sovereign credit ratings of 28
African countries over a period of five years, from 2007 to 2012 and find that the main
determinants of sovereign credit ratings in Africa are the external balance, inflation, debt-to-
GDP, the fiscal balance, income per capita, GDP growth, international reserves-to-imports
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and foreign exchange reserves-to-GDP. However, there are general contestations that the
allocation of weight coefficients on these risk indicators in African countries is inconsistent
with the other countries elsewhere (Mutize, 2019; Pelz, 2019). In addition, analysts (Beguy,
2019; Jerven, 2014, 2016) have asserted that the lack of reliable data for African countries is
playing a significant role in this shortcoming. This paper is therefore informative on whether
economic growth and other risk factors are consistently applied in determining credit ratings
of African countries as in other developing and developed countries.

2.1 GDP and Economic growth
Economic growth is calculated from data on GDP, a broad measure of overall domestic
production of a country, which accounts the total monetary or market value of all the finished
goods and services produced within a country’s borders in a specific time period. Hence, it
functions as a comprehensive scorecard of a country’s economic health. The most common
method of calculating GDP is the expenditure approach, which computes the spending by the
different groups that participate in the economy using the following formula:
GDP 5 C þ G þ I þ NX (consumption þ government spending þ investment þ net
exports). Unlike the other methods of calculating GDP based on income or production, the
expenditure approach projects estimation forward from costs of completed economic
activities.

An increase in GDP signifies a positive growth in one or all of its components, implying
that it is impossible to have positive GDP when these components are negative. A positive
(negative) GDP growth rate shows that the economy is flourishing (in a recession) is typically
preceded by low unemployment andwage increases as businesses demand labour tomeet the
growing economy. Positive economic growth does not occur in isolation, there are several
factors and components in an economy that would have interacted leading to improvement in
the quantities of outputs and their market values. Without a conducive institutional, fiscal
and monetary environment that supports and regulates economic activity, a country would
barely witness a positive economic growth.

2.2 Empirical analysis of credit ratings and Africa’s growing GDP
A total of 32 African countries have been assigned a sovereign credit rating by at least one of
the three international credit rating firms. As can be seen in Figure 1, out of 32 rated countries
in Africa, only three countries have investment grade rating – Botswana, Morocco and
Mauritius. The remaining 29 countries are rated as non-investment grade, meaning that they
are classified as highly speculative and subject to substantial risk of default.

The sovereign credit rating distribution of rated African countries, starting in 1994 when
the first African country – South Africa –was assigned a sovereign credit rating by the three
international rating agencies shows that the number of investment grade rated countries has
not changed much, compared to the non-investment grade. Out of a total of eight countries
that were assigned an initial rating of investment grade (above BBB-) – Botswana, Egypt,
Libya, Morocco Mauritius, Namibia and Tunisia; however, only three of them – Botswana,
Morocco and Mauritius – have managed to maintain it to date. Despite the generally positive
economic outlook in Africa, data shows that the dominant international rating agencies have
downgraded more countries than they have upgraded over the past 24 years and the gap
between number of upgrades and downgrades had been widening. The significant economic
growth and positive economic outlook in Africa has not translated into rating upgrades. No
African country has managed to break through the “junk grade” ceiling. As of December
2018, there has been a total of 52 downgrade activities compared to only 25 upgrades and 119
negative changes in outlooks compared to only 11 positive changes in outlook.
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Acase of the top fourAfrican countries that are amongst the fastest growing economies in the
world are shown in Table 1 and their credit ratings which have not been reflective of the
growing GDP over a period of more than 10 years. Ethiopia, with a current economic growth
of 8.5% and has been hovering between 8 and 11% for over 10 years has not had a single
upgrade activity from any of the three international rating agencies. Similarly, Cote d’Ivoire,
the second fastest growing economy at 7.4% GDP is undoubtedly one of the most stable
economies in Africa, with its 5.17% average growth rate that covers the longest time frame of
positive growth in Africa. Cote d’Ivoire has maintained a very strong and predictable GDP

Source(s): Mutize, Nkhalamba, & Tefera (2019) 
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Agency Rating Outlook Date Agency Rating Outlook Date

Ethiopia Cote d’Ivoire
S&P B stable May 09 2014 Fitch Bþ stable Dec 18 2015
Moody’s B1 stable May 09 2014 Moody’s Ba3 stable Nov 05 2015
Fitch B stable May 09 2014 Fitch B positive Jul 11 2014

Moody’s B1 positive Jul 08 2014
Rwanda Senegal
S&P B positive Aug 10 2018 S&P Bþ positive Jun 15 2018
S&P B stable Sep 09 2016 Moody’s Ba3 stable Apr 13 2017
Moody’s B2 stable Aug 12 2016 Moody’s B1 positive Nov 07 2014
S&P Bþ negative Mar 11 2016 S&P Bþ stable Jul 05 2013
S&P Bþ stable Mar 13 2015 Moody’s B1 stable Mar 09 2011
S&P B positive Sep 12 2014 S&P Bþ negative May 27 2010
Fitch Bþ stable Jul 25 2014 S&P Bþ stable May 26 2009
Fitch B positive Aug 15 2013 S&P Bþ negative Jul 27 2006
S&P B stable Oct 29 2012 S&P Bþ stable Dec 18 2000
S&P B positive Dec 29 2011
Fitch B stable Aug 24 2010
Fitch B- positive Dec 16 2006

Source(s): Mutize et al. (2019)

Figure 1.
Current ratings

distribution for African
countries
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Statistics of high
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growth that logically places it amongst the top economically performing countries both on
the continent and the entire world. Rwanda has maintained a steady 7.33% annual economic
growth rate over the course of 18 years (2000–2018), strong fiscal consolidation that’s
concentrated on effective public expenditure. Senegal, one of Africa’s most stable countries,
experiencing three peaceful political transitions since its independence in 1960, has
maintained an economic growth averaging 6% over the past 10 years.

According to sovereign credit methodologies (Moody’s Investor Services, 2018; Standard
& Poor’s, 2017), the significantly positive economic strength in these andmany other African
countries should have reflected through sovereign credit upgrades as their defaults risk is
reduced by strongly positive economic prospects. This study critique that, as the rating
agencies themselves admit that economic growth is a decisive factor in past sovereign
defaults and that there is a strong positive correlation between economic strength and debt
distress (Moody’s Investor Services, 2018), it is logical to note that strong economic prospects
should be accompanied by low default risk and significant rating upgrades. Thus, it is argued
that the application of economic strength sub-factors by rating agencies in rating African
countries have been defective.

2.3 Using GDP for measuring economic growth
The use of GDP as a measure of economic health and wealth has been highly criticized in a
number of empirical studies. Floramonti (2017) argues that GDP metrics provide no
indication of societies damaging their capital, such as withholding education from certain
groups or depleting natural resources, for immediate economic benefit. The World Bank
report by Lange et al. (2018) add that GDP only measures flows of income but doesn’t tell us
whether health care, education, and the wealth of the natural world are being built up or
plundered. Being backward looking, GDP is of little use inmaking critical policy and financial
decisions about future cycles (Messac, 2018). Messac (2018) also points out the weaknesses of
GDP that it does not account for the social and environmental costs of growth, it excludes a
great share of productive activity – especially in the informal sector and rural Africa. Key
international institutions such as the United Nations, the World Economic Forum, the World
Bank and the Organisation for Economic Cooperation and Development have called for a
shift to a new definition of economic prosperity that incorporates social and environmental
progress that adequately reflect the happiness and well-being of people in a country
(Floramonti, 2017).

2.4 Misleading GDP in Sub-Saharan Africa
Jerven (2016) presents evidence to prove that, judging economic strength of African countries
bymacroeconomic numbers can bemisleading. In November 2010, Ghana Statistical Services
announced new and revised gross domestic product (GDP) estimates. As a result, the
estimated size of the economy was adjusted upward by more than 60%, suggesting that in
previous GDP estimates economic activities worth about US$13 billion had been missed
(Jerven and Duncan, 2012). In April 2014, the Nigerian Bureau of Statistics declared newGDP
estimates, revising it upwards to $510 billion, an 89% increase from the old estimate (Kale,
2014). GDP is therefore susceptible to the broken window fallacy – false signals of rising
prosperity when obvious destruction has taken place. The broken window fallacy suggests
that an economic event can have unforeseen and could be having negative ripple effects. A
boost to one part of the economy can cause losses to other sectors of the economy. This
parable has been used to illustrate the negative economic effects of war.

3. Data
The analysis applies a comprehensive database of 20 key sovereign credit rating indicators
applied by Moody’s and Standard & Poor’s. These two rating agencies accounts for
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approximately 80% of the world sovereign credit rating market share (Mutize, 2019). To
examine the determinants of sovereign credit ratings in African countries, the empirical
analysis follows Afonso et al. (2011a, b) in linearly transforming the rating symbols used by
the three international rating agencies from ordinal rating scales into numbers. Table 2 below
shows the rating scales used by the three international rating agencies whereby a higher
credit rating denotes a lower probability of default and vice versa. Although S&P use
different symbols from Moody’s in assessing sovereign risk, the corresponding rating grade
is applied for the linear transformation comparison.

Furthermore, to consider other sovereign rating announcements, such as rating outlooks
and addition to credit watch list (under review), a change in a rating outlook to positive
(negative) is accounted for by adding 0.5 (�0.5) to one credit rating notch, while a positive
(negative) credit watch is accounted for by adding 0.25 (�0.25) to one rating-notch.

Table 3 below shows all the risk categories and the sub-factors applied by Moody’s in
determining a sovereign credit risk profile. An increase in economic, institutional and fiscal
position strengthens the government’s ability to repay outstanding obligations. Conversely,
an increase in a country’s susceptibility to event risks depletes the government’s ability to
repay outstanding obligations.

Table 4 presents a list of all factors and sub-factor indicators applied by S&P in
determining a sovereign’s rating. The sub-factors for S&P are generally similar to those of
Moody’s, except that S&P separate monetary indicators from economic indicators.

In this paper, based on previous studies in the literature (Afonso et al., 2011a, b; Cantor and
Packer, 1996; Pretorius and Botha, 2017; Reusens and Croux, 2015) and Moody’s Investor
Services (2013) document, the variables in Table 5 below are used to analyse economic growth
as a key factor in determining sovereign credit ratings and where the data was obtained.

Characterization of debt and issuer Rating Linear transformation

Highest quality S&P Moody’s
AAA Aaa 23

High quality AAþ Aa1 22
AA Aa2 21
AA� Aa3 20

Strong payment capacity Aþ A1 19
A A2 18
A� A3 17

Adequate payment capacity BBBþ Baa1 16
BBB Baa2 15
BBB� Baa3 14

Likely to fulfil obligations, ongoing uncertainty BBþ Ba1 13
BB Ba2 12
BB� Ba3 11

High credit risk Bþ B1 10
B B2 9
B� B3 8

Very high credit risk CCCþ Caa1 7
CCC Caa2 6
CCC� Caa3 5

Near default with possibility of recovery CC Ca 4
C 3

Default SD C 2
D 1

Table 2.
S&P and Moody’s

foreign currency rating
system

Economic
growth as
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From all the risk sub-factors applied by the two major rating agencies, this analysis focuses
these key primary sub-factors which are universally applied in their rating formulas.
Moody’s and S&P broadly apply the same rating criteria, although they weigh some
variables differently. There is general similarity in criteria as the two rating agencies agree on
individual ratings more than half the time and most of their disagreements are small in
magnitude.

Table 6 below presents a summary of descriptive statistics and basic features of the data
of the variables modelled in this study.

Economic strength Institutional strength Fiscal strength Susceptibility to event risk

Average real GDP growth
t�4 to tþ5

WB WGI govt
effectiveness index

Govt debt/GDP WB WGI voice and
accountability index

Volatility in real GDP
growth t�9 to t

WB WGI rule of law
index

Govt debt/revenue Gross borrowing
requirements/GDP

WEF global
competitiveness index

WB WGI control of
corruption index

Govt interest cost/
revenue

Non-resident share of govt
debt

Nominal GDP (US$ bn) t Inflation level t�4 to
tþ5

Govt interest cost/
GDP

Total domestic bank assets/
GDP

GDP per capita (PPP,
US$) t

Inflation volatility t�9
to t

Debt Trend t�4 to
tþ1 (dummy)

(Current account
balanceþ FDI inflows)/GDP

Credit boom (dummy) Track record of default
(dummy)

Govt forex debt/total
debt (dummy)

External vulnerability
indicator (EVI)

Other public sector
debt (dummy)

Net international investment
position/GDP

Public sector
financial assets
(dummy)

Source(s): Moody’s Investor Services (2018)

Economic
assessment

Institutional
assessment Fiscal assessment

External
assessment

Monetary
assessment

GDP per capita
t�6 to tþ3

Policy effectiveness
track record

Long-term fiscal
trends and
vulnerabilities

Currency in
international
transactions

Exchange rate
regime

GDP growth rate
t�6 to tþ3

Policy stability track
record

Debt structure and
funding access

FX reserves
position

Credibility of
monetary
policy

GDP projections Policy predictability
track record

Risks of contingent
liabilities

Country’s external
position

Economic
diversity and
volatility

Stability of political
institutions

Fiscal performance
and flexibility

Net external debt to
CAR

Transparency and
accountability

Debt burden

Sovereign debt
payment
culture(dummy)
External security
risks (dummy)

Table 3.
Moody’s rating sub-
factor indicators

Table 4.
Standard & Poor’s
rating sub-factor
indicators
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Sovereign credit ratings and risk indicators for a list of 30 countries were considered in the
analysis as presented in Table 7. The 30 countries include 10 countries in Africa, 10
developing countries in Asia, Europe and Latin America and 10 developed countries,
according to the Organisation for Economic Co-operation and Development (OECD), over the
period between 2010 and 2018. The country selection criterion was based on the number of
credit rating activities that a country has, those with more rating activities were preferred.

The panel data in this analysis is balanced and the dimensions of the panel are; the number
of independent variables, N 5 21 and the quarterly time series T 5 360 data points (for 10
countries).

4. Methodology
To analyse economic growth as a key determinant of sovereign rating in African countries,
the study applies the following time invariant model, tests and estimations; the FE and RE
PLS, probit and logit model estimations. This methodology applies the estimations of the
credit determination models for the three sets of data; for African countries, other developing
countries and developed countries. Thus, allowing the study to compare the consistency and
objectivity of the application of the credit ratingmethodology in Africa and other countries. It
is hypothesised that, if the coefficients of the PLS models of the three sets of data are
approximately the same, then methodology of credit rating agencies are consistent and
objective. With particular focus on economic growth, if the coefficients of the economic
growth in the estimated logit and probit models are significantly different for the three sets of
data, then the credit rating methodology is inconsistent. It is further hypothesised that, if the

Source Exp (þ/�)

Economic strength
Current account balance (US$) IMF World Economic Outlook þ
GDP per capita (PPP, US$) IMF World Economic Outlook þ
Real GDP growth (US$) World Development Indicators þ
Nominal GDP (US$ bn) IMF World Economic Outlook þ
Global competitiveness index World Economic Forum þ
Credit boom (dummy) IMF World Economic Outlook �
Institutional strength
Govt effectiveness index World Bank World Governance Indicators þ
Rule of law index World Bank World Governance Indicators þ
Control of corruption index World Bank World Governance Indicators þ
Inflation rate (%) IMF World Economic Outlook �
Track record of default (dummy) Standards and Poor’s 2018 þ
Fiscal strength
Govt debt/GDP IMF World Economic Outlook �
Govt debt/revenue IMF World Economic Outlook �
Govt interest cost/revenue IMF World Economic Outlook �
Govt interest cost/GDP IMF World Economic Outlook �
Debt Trend t�4 to tþ1 (dummy) IMF World Economic Outlook �
Susceptibility to event risk
WB WGI voice and accountability index World Bank World Governance Indicators þ
Non-resident share of govt debt IMF World Economic Outlook �
Total domestic bank assets/GDP IMF World Economic Outlook þ
(Current account balance þ FDI inflows)/GDP IMF World Economic Outlook þ
Net international investment position/GDP IMF World Economic Outlook þ

Table 5.
Sub-factor indicators
and the data source

Economic
growth as

determinant of
credit ratings



V
ar
ia
b
le

M
ea
n

M
ed
ia
n

M
ax
im

u
m

M
in
im

u
m

S
td
.d
ev

O
b
se
rv
at
io
n
s

A
fr
ic
an

co
u
n
tr
ie
s

C
u
rr
en
t
ac
co
u
n
t
b
al
an
ce

(U
S
$m

)
�3

.2
75
9

0.
00
74

�0
.3
79
3

�6
.1
72
5

2.
89
66

36
0

G
D
P
_p

er
_
ca
p
it
a
(P
P
P
U
S
$)

5.
17
92

5.
17
92

8.
57
91

1.
77
93

3.
39
99

36
0

R
ea
l
G
D
P
g
ro
w
th

(%
)

4.
62
03

4.
62
03

11
.4
93

�2
.2
52
5

6.
87
28

36
0

N
om

in
al
G
D
P
(U
S
$
b
n
)

45
.6
33

45
.6
33

89
.5
54

1.
71
20

43
.9
21

36
0

G
lo
b
al
co
m
p
et
it
iv
en
es
s
in
d
ex

93
.0
00

93
.0
00

60
.0
00

12
6.
00

33
.0
00

36
0

C
re
d
it
b
oo
m

(d
u
m
m
y
)

0.
50
00

0.
50
00

1.
00
00

0.
00
00

0.
50
00

36
0

O
th
er

d
ev
el
op
in
g
co
u
n
tr
ie
s

C
u
rr
en
t
ac
co
u
n
t
b
al
an
ce

18
.5
09

18
.5
09

71
.1
19

�3
4.
10
0

52
.6
09

36
0

G
D
P
_p

er
_
ca
p
it
a
(P
P
P
_
U
S
$)

84
.9
98

84
.9
98

12
6.
89

43
.0
99

41
.8
99

36
0

R
ea
l
G
D
P
g
ro
w
th

(%
)

2.
10
54

2.
10
54

8.
19
04

�3
.9
79
6

6.
08
50

36
0

N
om

in
al
G
D
P
(U
S
$
b
n
)

67
7.
85

67
7.
85

13
16
.9

38
.7
57

63
9.
10

36
0

G
lo
b
al
co
m
p
et
it
iv
en
es
s
in
d
ex

10
.0
00

10
.0
00

1.
00
00

19
.0
00

9.
00
00

36
0

C
re
d
it
b
oo
m

(d
u
m
m
y
)

0.
50
00

0.
50
00

1.
00
00

0.
00
00

0.
50
00

36
0

D
ev
el
op
ed

co
u
n
tr
ie
s

C
u
rr
en
t
ac
co
u
n
t
b
al
an
ce

95
.2
07

95
.2
07

29
6.
84

�1
06
.4
2

20
1.
63

36
0

G
D
P
_p

er
_
ca
p
it
a
(P
P
P
_
U
S
$)

71
.9
34

71
.9
34

93
.9
98

49
.8
71

22
.0
63

36
0

R
ea
l
G
D
P
g
ro
w
th

(%
)

1.
85
00

1.
85
00

2.
80
00

0.
90
00

0.
95
00

36
0

N
om

in
al
G
D
P
(U
S
$
b
n
)

10
52
.5

10
52
.5

20
49
.5

55
.4
87

99
7.
04

36
0

G
lo
b
al
co
m
p
et
it
iv
en
es
s
in
d
ex

54
.0
00

54
.0
00

25
.0
00

83
.0
00

29
.0
00

36
0

C
re
d
it
b
oo
m

(d
u
m
m
y
)

0.
50
00

0.
50
00

1.
00
00

0.
00
00

0.
50
00

36
0

Table 6.
Summary of
descriptive statistics

IJOEM



PLS model coefficients for economic growth is insignificant and the Logit and Probit model
coefficient for economic growth are negative, then economic growth is insignificant in
determining a country’s credit rating. Thus, high GDP does not translate into credit rating
upgrades and vice versa.

Following methodologies in literature (Afonso et al., 2011a, b; Cantor and Packer, 1996;
Pretorius and Botha, 2017; Reusens and Croux, 2015), the analysis begins by log-differencing
the time series data for all the variables. In standard statistical analysis as described by a
random walk model, the log- difference of time series variables data is usually stationary,
completely random and not auto-correlated as it stabilises the mean by removing changes in
the level of a time series, eliminate trend and seasonality. The logarithmic transformation
further helps to stabilise the variance of a time series. The next step is to test stationarity in all
the pane data series using panel unit root tests at the 1% level to show that the statistics of the
time series data are time invariant, which fulfils the main assumption of econometric theory
(Varian, 2014).

After determining the stationarity of the time series, next is the estimation of the FE and
RE PLS method. The Hausman test is used to determine which model is most appropriate
between the FE and REmodels. The FE and RE PLSmodels parameter estimates are defined
as follows:

Yit ¼ αit þ β1itx1it þ β2itx2it þ β3itx3it þ . . .þ β21itx21it þ εit (1)

Yit ¼ αit þ
Xj¼20

j¼1

βjitxjit þ εit (2)

where x1 is GDPper capita, x2 GDPgrowth rate, x3 Real GDPGrowth, x4 Credit boom (dummy)
x5 is Govt Effectiveness, x6 is Rule of Law, x7 Control of Corruption, x8 Inflation Level, x9 Track
Record of Default (dummy), x10 Govt debt/GDP, x11 Govt debt/Revenue, x12 Govt interest cost/
Revenue, x13 Govt interest cost/GDP, x14 Debt Trend (Dummy), x15 Accountability, x16 Non-
Resident share of Govt debt, x17 Net International Investment Position/GDP, x18 External
Vulnerability Indicator (EVI), x19 Total Domestic Bank Assets/GDP, x20 (Current Account
Balance þ FDI Inflows)/GDP.

After estimating the FE and REmodels of coefficients of determinants, in line with Cantor
and Packer (1996), Rowland (2004) and Afonso et al. (2011a, b), there is need to apply logistic
and probit transformation of the ratings to complement the linear transformation in PLS,
which sometimes lacks precision in estimation accuracy. Logistic and probit binary
regression models relate the probability of occurrence of an event – dichotomous outcomes –
to a host of explanatory variables when dealing with discrete dependent variables. Binary

African countries Other developing countries Developed economies

Namibia Brazil Germany
Nigeria China France
South Africa Russia Sweden
Senegal India Switzerland
Kenya Malaysia Netherlands
Egypt Qatar United States of America
Ghana Mexico Canada
Ethiopia United Arab Emirates New Zealand
Rwanda Argentina Australia
Côte d’Ivoire Peru Japan

Table 7.
The list of countries

Economic
growth as

determinant of
credit ratings



models are appropriate when modelling sovereign ratings as the dependent variable is an
ordinal variable which measures ranks (Mellios and Paget-blanc, 2006). Applying a binary
model allows relaxing key assumption made by the PLS models that a rating is a continuous
variable.

Assuming that the paper is aimed at making conclusions on whether the determinant of
sovereign credit ratings are consistently applied in rating African countries as it is in other
continent, the dependent variable becomes a binary response defined as follows:

SCRit ¼
�
1; if yes
0; if no

(3)

These binary outcomemodels (Probit and Logit) estimates the probability that SCRit ¼ 1as a
function of the independent variables FðβjitxjitÞ, specified as follows

P ¼ PðSCRit ¼ 1jxÞ ¼ F
�
βjitxjit

�
(4)

The logit and probit models are suitable complements to the PLSmodels since the dependent
variable is ordinal with binary outcomes, and violates the underlying assumptions of
ordinary least squares regression. It is therefore hypothesized that the functional form that
describes the relationship between the ratings, SCRi, normalized to grade each of the
countries on a scale of zero to one. The logit and probit models are estimated using the
maximum likelihood method. For the logit model, the SCR function is a cumulative
distribution function (cdf) of a logistic distribution specified as follows:

F
�
βjitxjit

� ¼ eFðβjit xjitÞ
1þ eFðβjit xjitÞ

0<P<1 (5)

For the probit model, the SCR function is a cdf of a standard normal distribution specified as
follows:

F
�
βjitxjit

� ¼
Z Fðβjit xjitÞ
−∞

ΦðzÞdz 0<P<1 (6)

For the Goodness of fit of the FE and RE models, the R-squared is used to interpret the
precision of the model using the ratio of likelihood. The significance of the model depends on
the residual diagnostics hence the model residuals are tested for cross-sectional dependences
and normality using Breusch-Godfrey LM Tests and Jarque–Bera, respectively.

5. Empirical findings
Table 8 presents the results of the panel unit root tests for all the 20 variables in 30 countries,
including sovereign credit ratings by Moody’s and S&P, which shows significant evidence
that the residuals of all the 22 series are level stationary at the 1% level. Thus, the unit root
test results show that the statistics of the series are time invariant, which fulfils the main
assumption of econometric theory (Varian, 2014). Hence, their joint probability distribution
remains constant when shifted in time, which indicates that the processes are mean-reverting
and any stochastic shocks have temporary effects. The null hypothesis of unit roots in Im,
Pesaran & Shin’s W-stat and ADF – Fisher’s Chi-square assumes individual unit root
process, whilst Levin, Lin and Chu’s t* assumes a common unit root process.

The next step of the analysis is to estimate the FE and RE model using Least Squares
estimation method. After estimating both the FE and REmodels, the Hausman test is applied
to examine the cross-sectional random effects and which model is most appropriate in
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estimating the time series data. Results of the Hausman test in Table 9 below shows that the
null hypothesis that, the RE is appropriate cannot be rejected, meaning that RE is the most
appropriate model.

After performing the Hausman test, Table 10 shows results of the RE model for African
countries. As can be seen in the results, the short-run coefficients of all economic indicators;
current account balance, global competitiveness index, GDP per capita, real GDP growth and
nominal GDP are significant for both rating agencies. However, the magnitude of their
coefficients are marginally small, below 0.3 in both rating agencies. A 10% increase in real
GDP increases the chances of being upgraded by Moody’s and S&P by 1.1% and 1.9%,
respectively. Thismeans that the current real GDP for anAfrican country needs to grow by at
least nine times for Moody’s to upgrade it by one notch. Similarly, for S&P, the current real
GDP has to grow by at least five times for the current sovereign credit rating to be upgraded
by one notch. These findings concurwith the opinion inOlabisi and Stein (2015) and Pretorius
and Botha (2017) that the high GDP ratios in Africa are not significant determinants in the
sovereign credit rating equation.

Levin, Lin and Chu
t*

Im, Pesaran and
Shin W-stat

ADF–Fisher Chi-
square

Variable t-stat Prob. t-stat Prob. t-stat Prob.

Current account balance (CAB) (US$) 9.8461 0.0031* �1.2661 0.0001* 1.1545 0.0001*
GDP per capita (PPP US$) 4.8939 0.0044* 0.0232 0.0070* �4.3168 0.0022*
Real GDP growth (US$) 7.9419 0.0345* 21.7001 0.0004* 5.4784 0.0061*
Nominal GDP (US$bn) �2.9870 0.0112* 50.5133 0.0089* 4.6425 0.0248*
Global competitiveness index �20.0343 0.0000* 7.0465 0.0074* 9.8022 0.0063*
Credit boom (dummy) 2.0814 0.0022* 7.8163 0.0044* 3.9646 0.0020*
Govt effectiveness index 3.1280 0.0001* 8.5861 0.0001* 4.1263 0.0000*
Rule of law index 2.1750 0.0000* 9.3559 0.0000* 3.2880 0.0000*
Control of corruption index 3.2222 0.0002* 6.1257 0.0006* 2.8450 0.0007*
Inflation rate (%) 9.2690 0.0011* 8.8955 0.0002* 2.6125 0.0000*
Track record of default (dummy) 4.3164 0.0096* 2.6653 0.0001* �2.7742 0.0000*
Govt debt/GDP 4.3635 0.0000* 2.4351 0.0000* 9.9368 0.0000*
Govt debt/revenue 2.4108 0.0003* 3.2049 0.0045* 7.0984 0.0043*
Govt interest cost/revenue 5.4570 0.0000* 2.9747 0.0241* 4.2663 0.0022*
Govt interest cost/GDP 4.5045 0.0032* 4.7445 0.0000* 11.4220 0.0010*
Debt Trend2 t�4 to tþ1 (dummy) 2.5514 0.0000* 2.5143 0.0033* 8.5841 0.0045*
WBWGI voice and accountability index 6.5986 0.0000* 3.2841 0.0000* 5.7461 0.0000*
Non-resident share of govt debt 3.6450 0.0002* 7.0539 0.0005* �2.9083 0.0001*
Total domestic bank assets/GDP 6.6921 0.0000* 6.8237 0.0000* �10.0734 0.0000*
(CAB þ FDI inflows)/GDP 9.7396 0.0044* 3.5935 0.0000* �7.2324 0.0000*
Net inter. investment position/GDP 7.7862 0.0000* 4.3633 0.0000* 4.3944 0.0000*
S&P SCR 6.1471 0.0001* 2.3461 0.0000* 7.6741 0.0000*
Moody’s SCR 3.4427 0.0422* 2.5124 0.0032* 4.8173 0.0002*

Note(s): *represents significance at 1% level

Moody’s S&P
Test summary Chi-Sq. statistic Prob. Chi-Sq. statistic Prob.

African countries 0.7947 0.2545 0.4427 0.2433
Other developing countries 1.2214 0.3242 0.8652 0.4314
Developed countries 0.2446 0.8764 0.3815 0.5528

Table 8.
Panel unit root test

results for all countries

Table 9.
Cross-section RE–
Hausman test for
African countries
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Table 11 presents results of sovereign credit rating determinants estimates for other
developing countries in Asia, Latin America and Europe. For other developing countries, the
short-run coefficients for global competitiveness index, GDP per capita, real GDP growth and
nominal GDP are significant for both rating agencies. The magnitude of the coefficients are
also significantly higher compared to those of African countries, above 0.6 for GDPper capita,
real GDP growth and nominal GDP in both rating agencies. A 10% increase in real GDP
increases the chances of being upgraded by Moody’s and S&P by 6.9% and 8.5%
respectively. This means current real GDP in other developing countries needs to grow by at
least 1.4 times for Moody’s to upgrade it by one notch. Similarly, for S&P, the current real
GDP has to grow by at least 1.2 times for the current sovereign credit rating to be upgraded
by one notch. The findings support the critiques in literature (Chen et al., 2016; Reusens and
Croux, 2015) that rating agencies often deviate from their rating manuals such that their
ratings do not always reflect the real economic and social position of countries.

Moody’s S&P
Variable Coeff. t-Stat. Prob. Coeff. t-Stat. Prob.

Current account balance (CAB) (US$) 0.1042 2.2871 0.0141** 0.5850 7.0436 0.0058**
GDP per capita (PPP US$) 0.2784 1.9949 0.0000** 0.1790 2.2085 0.0067**
Real GDP growth (US$) 0.1126 2.5027 0.5440** 0.1929 3.3736 0.0045**
Nominal GDP (US$ bn) 0.0668 1.9905 0.0090** 0.2482 2.5386 0.0023**
Global competitiveness index 0.1210 3.7183 0.0040** 0.6008 2.7035 0.0102**
Credit boom (dummy) �0.0752 �2.3261 0.0040** �0.0480 �1.9685 0.0197**
Govt effectiveness index 0.2944 2.9339 0.0403** 0.0881 2.1335 0.0357**
Rule of law index 0.8354 4.0418 0.0089** 0.6127 1.1985 0.0135**
Control of corruption index 0.3772 4.1496 0.0339** 0.1167 0.3635 0.5211
Inflation rate (%) �0.5919 1.2574 0.0889 �0.2206 �0.4284 0.6292
Track record of default (dummy) �0.0616 �1.3652 0.0639 �0.0246 �0.3934 0.4370
Govt debt/GDP �0.7003 �4.2288 0.0473** �0.2861 2.8584 0.0048**
Govt debt/revenue �0.7545 �2.3938 0.0008** �0.3254 �3.0234 0.0526**
Govt interest cost/revenue �0.7087 3.2588 0.0186** �0.6365 2.1884 0.0004**
Govt interest cost/GDP �0.8629 1.9723 0.0064** �0.6204 �3.3533 0.0002**
Debt Trend2 t�4 to tþ1 (Dummy) �0.9171 4.8888 0.0042** �0.6144 2.5183 0.0060**
WBWGIvoice and accountability index 0.9712 �2.0537 0.0120** 0.4846 0.6833 0.0338**
Non-resident share of govt debt �0.0254 �2.2187 0.0198** �0.2386 0.8483 0.0016**
Total domestic bank assets/GDP 0.0796 0.5837 0.2277 0.5636 0.0133 0.5994
(CAB þ FDI inflows)/GDP 0.0338 1.9871 0.0355** 0.6602 0.1782 0.0072**
Net investment position/GDP �0.0880 0.7137 0.4433 �0.4266 0.3432 0.8151
C 1.2422 1.8786 0.5511 0.6682 1.5082 0.9229

Effects specification S.D. Rho S.D. Rho

Cross-section random 0.0000 0.0000 0.0000 0.0000
Idiosyncratic random 2.3089 0.0000 1.9830 0.0000
R-squared 0.6721 0.2306 Mean

dependent var
0.6588 0.6732

Adjusted R-squared 0.5610 0.1384 S.D. dependent
var

0.7667 0.8381

S.E. of regression 0.6800 0.2462 Durbin–Watson
stat

0.1979 0.4981

F-statistic 0.6919 0.5697 Prob (F-
statistic)

0.6959 0.6775

Note(s): **represents significance at 5% level

Table 10.
SCR RE Effect
estimates for African
countries
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Results of sovereign credit rating determinants estimates for developed countries are shown
in Table 12 below. The short-run coefficients for economic indicators are significantly higher
than those of African and other developing countries, above 0.8 for GDP per capita, real GDP
growth and nominal GDP in both rating agencies. This means that a 10% increase in real
GDP increases the chances of being upgraded by Moody’s and S&P by 19.8% and 19.4%
respectively. Thus, the current real GDP in developed countries only needs to grow by
approximately 0.5 times for both Moody’s and S&P to upgrade their current sovereign credit
ratings by one notch. The finding is also in line with Chen et al. (2016) and Reusens and
Croux (2015).

The large number of unrelated independent variables can explain the low Adjusted
R-squared in S&P estimation model for African countries and Moody’s estimates for other
developing countries. Since Adjusted R-squared increase only if a new independent
variable added improves the precision of the model, the low Adjusted R-squares could be
showing that, among the many (21) coefficients, there are a number of independent

Moody’s S&P
Variable Coeff. t-Stat. Prob. Coeff. t-Stat. Prob.

Current account balance (CAB) (US$) 0.6801 1.9027 0.0524 0.9410 1.9332 0.7423
GDP per capita (PPP US$) 0.7331 2.4677 0.0026** 0.8501 1.9744 0.0204**
Real GDP growth (US$) 0.6994 4.6327 0.0006** 0.8589 2.2660 0.0084**
Nominal GDP (US$ bn) 0.8422 2.7977 0.0087** 0.8841 2.4149 0.0065**
Global competitiveness index 0.8914 1.9627 0.0368** 0.8644 2.5877 0.0046**
Credit boom (dummy) �0.0510 0.1276 0.4149 �0.0661 1.7522 0.1327
Govt effectiveness index 0.0059 1.2926 0.0493 0.0701 1.9801 0.2108
Rule of law index 0.0601 1.4576 0.1571 0.0141 1.0224 0.5289
Control of corruption index 0.1145 3.6226 0.0049** 0.1818 3.2401 0.0067**
Inflation rate (%) �0.1681 �2.7876 0.0027** �0.1820 �2.4111 0.0445**
Track record of default (dummy) �0.0226 1.9825 0.0005** �0.0860 2.5441 0.0023**
Govt debt/GDP �0.4767 2.1175 0.0083** �0.4899 �3.6441 0.0001**
Govt debt/revenue �0.5301 �2.2825 0.0061** �0.4939 3.9000 0.0079**
Govt interest cost/revenue �0.5844 �4.4475 0.0040** �0.5978 �4.0770 0.0057**
Govt interest cost/GDP �0.4394 �2.3125 0.0118** �0.4018 �4.7420 0.0035**
Debt trend2 t�4 to tþ1 (dummy) �0.4977 3.7774 0.0196** �0.4058 2.4015 0.0013**
WBWGIvoice and accountability index 0.5411 2.9424 0.0074** 0.4097 0.5710 0.4992
Non-resident share of govt debt �0.6011 �1.1074 0.2352 �0.2137 0.7548 0.6070
Total domestic bank assets/GDP 0.4447 0.2724 0.3430 0.4176 1.8843 0.7148
(CAB þ FDI inflows)/GDP 0.4101 �1.4374 0.4508 0.3216 0.0198 0.8226
Net international investment position/
GDP

�0.7669 2.6023 0.0086** �0.1256 0.2321 0.9304

C �6.9442 1.7673 0.6664 0.8446 1.3351 0.0382

Effects specification S.D. Rho S.D. Rho

Cross-section random 0.0000 0.0000 0.0000 0.0000
Idiosycratic random �3.5673 11.8685 0.6919 15.4981
R-squared 0.6344 0.8635 Mean dependent

var
0.8447 0.7157

Adjusted R-squared 0.1913 0.8280 S.D. dependent
var

0.9525 0.7196

S.E. of regression 0.3640 0.9930 Durbin–Watson
stat.

0.0604 0.3236

F-statistic 0.5436 0.1579 Prob (F-statistic) 0.1667 0.2757

Note(s): **represents significance at 5% level

Table 11.
SCR RE effect

estimates for other
developing countries
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variables that have low predictive value and little significance in explaining the countries’
credit rating changes. This result is in line with the methodology inconsistencies shown in
the findings, which vary substantially for Africa, other developing countries and developed
countries.

Table 13 shows results of Moody’s binary probit estimates and S&P’s logit estimates for
the three set of countries. As can be seen from the results of probit and logit models, the
estimates for non-African countries (developing and developed) have positive coefficients
for both rating agencies. The negative coefficients for African countries show that an
increase in real GDP does not increase the likelihood that a country’s sovereign rating will be
upgraded. In comparison with other developing countries outside Africa whose economic
variables have positive coefficients, it is unlikely that economic variables such as per capita

Moody’s S&P
Variable Coeff. t-Stat. Prob. Coeff. t-Stat. Prob.

Current account balance (CAB)
(US$)

0.8728 1.9323 0.7742 0.9335 2.5619 0.0001**

GDP per capita (PPP US$) 0.9270 2.0972 0.0020** 0.9374 5.7283 0.0081**
Real GDP growth (US$) 1.9812 4.2623 0.0084** 1.9414 5.1918 0.0062**
Nominal GDP (US$ bn) 0.8354 6.4272 0.0065** 0.9554 3.0568 0.0043**
Global competitiveness index 0.0896 3.5922 0.0046** 0.9493 6.2218 0.0124**
Credit boom (dummy) 0.1438 0.7572 �0.1327 0.9433 1.3868 �0.8505
Govt effectiveness index 0.1980 2.9222 0.0108** 0.1572 6.5517 0.0286**
Rule of law index 0.2521 3.0872 0.0289** 0.6612 9.7167 0.0007**
Control of corruption index 0.3063 2.2521 0.0067** 0.3652 2.8817 0.0085**
Inflation rate (%) �0.1605 7.4171 0.0445** �0.2691 7.0467 0.1163**
Track record of default (dummy) 0.2147 2.5821 0.0023** 0.1731 7.2117 0.0241**
Govt debt/GDP �0.4689 2.7471 0.0001** �0.4770 2.3766 0.0319**
Govt debt/revenue �0.3231 �3.9121 0.0079** �0.8010 �4.5416 0.0397**
Govt interest cost/revenue �0.2773 �2.0770 0.0057** �07850 �5.7066 0.0475**
Govt interest cost/GDP �0.4315 �4.2420 0.0035** �0.2889 �2.8716 0.0053**
Debt Trend2 t�4 to tþ1 (Dummy) �0.1856 �2.4070 0.0013** �0.4929 �2.0366 0.0031**
WB WGI voice and accountability
index

0.1398 0.5720 0.4992 0.0068 0.2015 0.8709

Non-resident share of govt debt �0.0940 0.7370 0.6070 �0.0008 0.3665 0.9787
Total domestic bank assets/GDP 0.2482 2.9019 0.0148** 0.0048 8.5315 0.0066**
(CAB þ FDI inflows)/GDP 0.0024 0.0669 0.8226 0.0087 1.6965 0.1944
Net investment position/GDP 0.0566 0.2319 0.9304 0.0127 1.8615 0.3022
C 2.0108 1.3969 0.1382 0.0166 0.0264 0.4100

Effects Specification S.D. Rho S.D. Rho

Cross-section random 0.0000 0.0000 0.0000 0.0000
Idiosycratic random �3.4048 0.0000 11.3736 0.0000
R-squared 0.8428 0.8122 Mean

dependent var
0.3027 0.4024

Adjusted R-squared 0.8078 0.7902 S.D. dependent
var

0.4677 0.5103

S.E. of regression 0.9728 0.8683 Durbin–
Watson stat.

0.6326 0.6181

F-statistic 0.0078 0.0464 Prob (F-
statistic)

0.0077 0.0087

Note(s): **represents significance at 5% level

Table 12.
SCR RE Effect
estimates for
developed countries
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income, growth rate have significant effects in determining sovereign credit ratings in
Africa. These results concur withMcKay et al. (2019) who also posit that economic growth in
Africa is fragile, hence the macroeconomic factors are relatively less important for
determining the country’s risk than in other developing countries. In particular, it supports
the view that there is lack of stable economic structures in African countries, leading to high
volatility in basic economic indicators. This view is contrary to economies such as Rwanda,
Côte d’Ivoire that has had a consistent positive economic growth under an established
economic structure.

After the analysis and estimations, the following are residual diagnostic tests. Table 14
shows outputs of the normality test to determine if a data set is correctly modelled by a

Variable
Moody’s Probit S&P Logit

Coeff. z-Stat. Prob. Coeff. z-Stat. Prob.

African
countries

Current account
balance (US$)

0.4437 2.6257 0.0037** 0.0292 4.2598 0.0033**

GDP per capita (PPP
US$)

�0.4295 5.8254 0.0068** �0.1490 3.0385 0.0409**

Real GDP growth
(US$)

�0.2153 2.5394 0.0100** �0.0289 6.5099 0.0480**

Nominal GDP (US$
bn)

�0.6012 4.4963 0.0031** �0.0187 2.6350 0.0051**

Global
competitiveness
index

0.3870 3.4532 0.0162** 0.1085 8.7601 0.0122**

Credit boom
(dummy)

0.4728 2.4100 0.0094** 0.0184 1.8851 0.5693

Other
developing
countries

Current account
balance (US$)

�0.5872 3.3669 0.0225** 0.0221 1.0102 0.0064**

GDP per capita (PPP
US$)

0.3129 2.3238 0.0476** 0.0241 2.1352 0.0084**

Real GDP growth
(US$)

2.7307 6.1807 0.0429** 0.7188 4.2603 0.0091**

Nominal GDP (US$
bn)

0.4142 3.2375 0.0382** 0.4232 2.3854 0.0398**

Global
competitiveness
index

�1.3033 4.1944 0.0005** �0.3301 5.5104 0.0105**

Credit boom
(dummy)

1.8194 2.1513 0.0288** 0.0244 3.6355 0.0012**

Developed
countries

Current account
balance (US$)

0.2737 2.0082 0.0041** 0.0271 7.7606 0.0019**

GDP per capita (PPP
US$)

2.3595 2.4450 0.0094** 1.3270 8.8856 0.0226**

Real GDP growth
(US$)

0.1453 1.1219 0.3147 0.4268 4.0107 0.0033**

Nominal GDP (US$
bn)

3.2312 1.9788 0.0101** 2.0266 2.1358 0.0040**

Global
competitiveness
index

�2.4170 0.2356 0.3554 �4.0265 1.2608 0.6347

Credit boom
(dummy)

�1.2028 2.1925 0.0007** �1.0263 �1.3859 0.9055

Note(s): **represents significance at 5% level

Table 13.
SCR Maximum

likelihood–Binary
Probit and Logit

estimates for African
countries
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growth as
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normal distribution and to compute the likelihood for the random variables underlying the
data set. Results of the Jarque–Bera test are all insignificant; hence, the null hypothesis of
normal distribution of residual cannot be rejected, and therefore, the residuals of the three sets
of countries are normally distributed.

Table 15 shows results of residual cross-sectional dependences using the Breusch-Pagan
LM, Breusch scaled LM and Pesaran CD tests. As can be seen in the results, the null
hypothesis of no residual cross-sectional dependence cannot be rejected at 5% level. There is
therefore no autocorrelation of residuals in these models.

6. Conclusion and recommendation
The study performs a comparative analysis of how much economic growth is applied as key
risk factor in determining long-term foreign currency sovereign credit ratings in 30 countries
in Africa, Europe, Asia and Latin America over the period of 2010–2018. The analysis applies
a combination of FE and RE, probit and logit model panel data estimation models. Results of
the tests show that the magnitude of short-run coefficients of economic growth variables are
marginally small for African countries compared to the coefficients for other developing and
developed countries. These results imply that there is lack of uniformity in the application of
the determinants risk factors despite the claims by rating agencies that the framework is
consistent.

Thus, there are three implications arising from these results. First, there are inconsistencies
in the scientific methodology applied by international credit rating agencies in the
determination of sovereign credit ratings. Second, the low coefficients on economic growth
in the credit rating model implies that macroeconomic factors are relatively less important in
determining country’s risk profile in Africa than in other developing and developed countries.
Rating agencies are thus, reinforcing the general perspective in global capital markets that
the high economic growth in African countries is fragile and is easily reversible. Lastly, there
are material inaccuracies in the determination of credit rating worthiness of African
countries, hence the debt-to-GDP ratios on the majority of rated African countries is being

African countries Other emerging countries Developed countries

Mean 25.5136 79.9776 115.4417
Median 44.6469 81.8021 716.9573
Maximum 325.2505 626.5764 414.0026
Minimum �2.0915 �10.4510 �22.9935
Std. dev. 74.3113 51.2754 19.2396
Skewness �0.0997 0.5999 0.1501
Kurtosis 3.1829 2.9243 3.2658
Jarque–Bera 1.3146 1.5732 0.8318
Probability 0.1644 0.4129 0.2752

Test
African countries

Other emerging
countries

Developed
countries

Stat. Prob. Stat. Prob. Stat. Prob.

Breusch-Pagan LM 0.8521 0.1717 1.9042 0.4121 1.2856 0.2295
Breusch scaled LM 0.9335 0.3501 1.6980 0.1040 1.0794 0.2922
Pesaran CD 0.7355 0.0462 1.4918 0.1667 1.8732 0.3550

Table 14.
Normality test for
standardised residuals

Table 15.
Residual cross-
sectional
dependence test
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inflated by unnecessary interest burden incurred from downside inconsistencies in
determination credit risk profiles. This paper therefore recommends credit rating agencies
and credit practitioners to be objective and consistent in the application of credit rating
methodology and risk factor. The effectiveness of scientific methods lies in their homogeneity
and comparability.
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