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1 Introduction 

In the aftermath of the financial crisis of 2007–2009, the likelihood for advanced economies 

to default has increased. Countries’ cumulative debt burden, slower growth following the 

crisis, and immense sovereign funding provided to the struggling financial sector drove some 

countries to the brink of default. In April 2011, Standard & Poor’s expressed a negative 

outlook for the US AAA rating and expressed serious concerns about the US budgetary 

situation. Within the Euro Zone, market participants coined the term “PIIGS” for the five 

most troubled European countries: Portugal, Italy, Ireland, Greece, and Spain. In the course of 

these developments, the discussion emerged on how to tackle governments’ huge budget 

deficits accumulated over the last decades. The focus was especially on reducing structural 

deficits and debts so that countries may become more independent from international 

financial markets.  

These events have revealed the dependency between the financial and the political 

system as common in modern societies (cf. Luhmann [1997]). Moreover, it showed 

governments’ high dependency on refinancing in international financial markets.  To see the 

implications of this increased dependency and the associated possible lines of conflict 

requires understanding how the financial and political system function (cf. Luhmann [1997] 

and Willke [2003]).   

Originally, the financial system’s aim was to provide funding to the real sector. But 

within recent decades, the financial system has been partially delinked from the real sector, 

and therefore, its intrinsic imperatives have changed. The leading principle is the 

maximization of profit. Lending behavior strictly revolves around profit and credit risk, and 

related models and methodologies have been developed and applied to the private sector. In 

the last decade, these models and methodologies have been applied to the public sector as 

well. Consequently, one would expect that sovereign credit worthiness, that is, the credit 

spread, would be defined mostly according to financial and economic aspects.  

The financial system is intertwined with the political system and influences political 

decisions. But the public sector cannot only follow economic and financial interests but also 

has to look after social welfare for its general public. Consequently, social as well as 

economic principles have to be balanced.  
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This description illustrates the potential for conflict when the number of interactions 

between the political and the financial system are high, as a political system might not be able 

to fulfill the requirements of the financial system because other values would thereby 

deteriorate. The conflict becomes even more important when one system is more dependent 

on the other than vice versa. During the financial crisis, the political system was more reliant 

on refinancing opportunities in the international financial markets than vice versa. Over the 

years, most developed countries have accumulated debt, and the sharp increase in debt since 

the financial crisis can be partially attributed to rescue packages for the financial system and 

stimulus packages to prevent economic recession. For example, the ratio of debt to GDP in 

Great Britain increased from 54.8 percent in 2008 to 85.7 percent in 2011; in the US, the ratio 

since 2011 has been above 100 percent.  

The indebtedness of a country can be seen as a structural coupling between the two 

systems. Sovereign debt and its assessment have been subject of various economic theories. 

Classical economists like Adam Smith condemned public debt and saw it as a destructive 

power: “The progress of the enormous debts which at present oppress, and will in the long-

run probably ruin, all the great nations of Europe, has been pretty uniform.” (Smith [1776], 

p.321). But Smith also recognizes a political unwillingness to raise taxes to counteract the 

debt burden as this might result in social unrest within the country. The perception of debt 

changed during the second half of the 19th century especially among German economists like 

Anton Wagner. Even though current debt was seen as a burden for the future generation the 

positive aspects of debt such as investment possibilities were also highlighted. The positive 

aspect of public debt was further developed in the 20th century. According to Keynes (1936) 

public debt is seen as a mean to stimulate demand. Consequently, for Keynes public debt can 

boost an economy during an economic downturn and can be seen as a positive instrument. 

During the financial crisis these competing thoughts about public debt got revealed as well. 

Germany proclaimed austerity measures as an instrument to counteract the crisis but many 

countries proclaimed to implement growth measures to work against the crisis.  

Nevertheless, the high dependency of the political system on the financial system 

made politicians focus on calming down financial markets to prevent additional refinancing 

problems. Moreover, the valuation and perspectives among financial market participants 

become a major concern for the political system.  
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Following this statement, the first aim is to understand and assess the major drivers of 

sovereign risk from market participants’ perspectives because developments in markets have 

significant influence on governments and political systems as a whole. If governments use 

refinancing opportunities in financial markets, they must understand the fundamental drivers 

within these markets. Therefore, the associated research question is: 

 

I. What determines sovereign asset values as the fundamental drivers for sovereign 

risk premiums from a market perspective?  

Evaluation tools to assess credit risk have been developed for companies and may be 

applied to countries taking some differences into account.1 The main models used are based 

on Merton (1974) and Black/Scholes (1973). Within these models the asset value 

development and its likelihood to fall below the value of the liabilities derives the probability 

of default. Consequently, to understand the drivers of sovereign default probabilites the asset 

values and their drivers must be analyzed. Gray et al. (2007) develop an innovative 

framework for analyzing and defining sovereign creditworthiness. By extending the 

contingent claim approach (CCA) to countries, they sought a new perspective on sovereign 

risk drivers. The approach in this research question enhances Gray et al. (2007) by developing 

a new way of deriving market-based and not accounting-based asset values. Instead of using 

balance sheet information when calibrating the model, an observable risk indicator is used, the 

sovereign credit default swap (CDS) spread, to derive market-based asset values. Market-

based asset values provide indications of the key parameters from market participants’ 

perspectives and not from an accounting-based perspective. Consequently, the market-based 

approach leads to a better understanding of market developments and provides a new way of 

measuring and managing sovereign creditworthiness.  

Besides deriving asset values based on market participants’ perspectives the factors 

driving these asset values are tested in a cross-section analysis for developed countries. This 

represents a novelty because emerging countries have been in the focus so far. In addition, 

this approach contributes to the ongoing discussion within the literature about the main 

influential factors. This research question therefore contributes to enhancing the 

understanding of sovereign credit worthiness from a market perspective as a new way of 

                                                 

1 For detailed discussion, see research question III. 
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calculating market-based asset values is shown and the main drivers of these asset values are 

analyzed. 

 

In the first research question, the fundamental models for assessing private sector 

creditworthiness are applied to sovereigns. To further develop this analogy between private 

and public sectors, the influence of the income stream must be assessed. One major aspect for 

assessing a company’s creditworthiness, and therefore, its long-term perspective, is the 

company’s income stream. Consequently, it is interesting to know how a country’s income 

situation impacts the market perception of its sovereign creditworthiness.  

A sovereign has two major income streams: the income from taxes on companies and 

from taxes on households. Gray et al. (2007) view a sovereign economic balance sheet as the 

aggregation of the private sector, monetary authorities, and the public sector. Although studies 

have looked at the interrelations between sovereigns and companies, the influence of the 

household structure and the associated income distribution, with its impact on sovereign 

creditworthiness, has not been analyzed. 

For companies, not only the overall income stream, but the diversification or the bulk 

risk of income is analyzed. So, for example, if a company’s income stream comes only from 

one industry, the dependency on this one industry is extremely high, and therefore, the 

perceived risk is very high. When this logic is applied to sovereigns, we must look at how the 

income is distributed within one country, which indicates the profound setup of a country. 

Consequently, the next research question focuses on the relationship between income 

inequality and sovereign creditworthiness: 

 

II. In what way does income inequality play an important role in determining 

sovereign credit spreads? 

The aim of this research question is to outline theoretically and test empirically how 

income inequality influences the sovereign default probability from a market perspective. 

Two possible mechanisms (an indirect and a direct one) how income inequality influences a 

sovereign’s default probability are identified. The indirect mechanism connects a strand of the 

endogenous growth literature to the innovative framework of Gray et al. (2007). In the 

endogenous growth literature (cf. Alesina/Roderik [1993] and Tabellini/Persson [1994]) a 
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negative relationship is associated between income inequality and growth. In the framework 

of Gray et al. (2007) growth is a fundamental driver for reducing sovereign default 

probability. Consequently, the indirect impact of income inequality on sovereign default risk 

from a market perspective is defined. The argument for how income inequality impacts a 

sovereign’s assets via growth is tied to Keynes’ Marginal Propensity to Consume (MPC) 

argument: An increase of disposable income for the upper social levels results in greater 

savings and only limited additional consumption. In contrast, lower social levels directly 

increase their consumption with an increase of disposable income. Consequently, when 

income at the bottom end of the income distribution rises (and, thus, income inequality 

decreases), growth also increases (through increased consumption), which in turn lowers the 

probability of sovereign default. But these relationships are revealed only when detailed risk 

measures based on the income distribution are used.  

The direct mechanism is based on the idea that income inequality impacts sovereign 

default probability because inequality reduces social cohesion, which is necessary when 

policymakers must take effective and efficient actions in financial crises. Sachs (1989) noted 

that income inequality highly impacts social cohesion and influences the ability to counteract 

an imminent debt crisis. The wider the gap between the bottom and the top of the income 

distribution, the more people’s interests drift apart. Therefore, the possibility of reaching a 

speedy social consensus is much lower, and time is a critical factor in debt crises. This direct 

influence of income inequality has not yet been tested. 

So far, the influence of income inequality on sovereign default risk has neither 

theoretically nor empirically been analyzed in depth as provided in this research question; 

therefore, this study enhances the literature by showing the impact of income inequality 

within a society on sovereign credit risk and by analyzing if the perception of income 

inequality with its importance for sovereign default risk has changed with the financial crisis. 

 

The results of the first two research questions provide new insights into the analysis of 

the sovereign creditworthiness puzzle from a market perspective. But they also imply that 

data must be rearranged in order to apply private sector models to the public sector. The 

literature lacks a comprehensive model for assessing if and how private sector models may be 

applied to the public sector. In addition, a deepening of market participants’ perspectives on 
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economic news is included to provide a comprehensive view of sovereign creditworthiness 

from a market perspective. Thus, the last research question is: 

 

III. How can private sector models be applied to the public sector within the financial 

markets framework?  

The approach used is to provide an analysis of the evaluating methods used in the 

CDS and other credit markets going back to Merton (1974) in order to provide an extended 

economic frame. 

In this connection, the first focus is to evaluate how private sector valuation models 

can establish appropriate sovereign asset values as there are concerns regarding the 

transferability of methodologies from the private to the public sector. One fundamental 

concern is the different degree of maximizing the asset value. In the private sector this is the 

major goal of the management but in the public sector many contradicting aims are competing 

e.g. economic vs. social aspects. Consequently, the pure asset value maximization is not the 

major aim within the public sector. Another concern is the definition of equity as sovereigns’ 

equity can be realizable and nonrealizable. This definition takes into account that in principal, 

some assets of a country cannot be sold, but are of high importance. In this conjunction, the 

definition of an equity cost of capital and the distinction between equity and debt in the 

framework of sovereign creditworthiness is examined more closely.  

The second focus is to generate an understanding of the primary input factor for these 

models and their drivers. Major factors for market participants are the asset cover (asset 

divided by debt) and the asset volatility. Therefore, in the light of sufficient statistics, these 

two factors can be regarded as primary inputs and drivers. These two factors are jointly 

backed out from CDS spreads for this research question and the major drivers are empirically 

tested.   

 

Summarizing the detailed research questions, the aim of this thesis is to significantly 

contribute to the understanding of the market perception and evaluation of sovereign default 

risk as well as its fundamental drivers. This understanding is important due to the structural 

connection between the political and the financial system especially for policymakers. 

Achieving this aim consists mainly of three aspects: 
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1) Deriving sovereign asset values from a market perspective as well as analyzing 

their major drivers  

2) Extending the influential factors of sovereign default risk from a market 

perspective by introducing and analyzing a new factor: income inequality 

3) Evaluating the methodologies used to assess sovereign risk for 

appropriateness and deepening the analysis of sovereign asset covers and 

asset volatilities. 

This thesis is structured along the three research questions with each answered in a 

separate chapter.  
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2 Sovereign asset values and the implications for the credit 

market2 

Acknowledging the interdependencies between financial markets and sovereign financial 

systems leads to the question what determines sovereign risk premiums and what drives 

access to the international capital market for countries.  

Gray et al. (2007) develop an innovative framework for analyzing and defining 

sovereign creditworthiness. By extending the Contingent Claim Approach (CCA) of Merton 

(1974) and Black/Scholes (1973) to countries, they aim at getting a new perspective on 

sovereign risk drivers. The CCA or structural models in general have been developed for 

estimating the creditworthiness of companies. The transfer to country risk requires computing 

sovereign asset values and therefore the approach aims at understanding the fundamental 

factors for creditworthiness. Gray et al. (2007) apply the CCA approach to emerging countries 

like Brazil, Keller et al. (2007) apply it to Turkey. They find a high congruity between the 

theoretically derived risk indicators as well as risk profiles and the market risk measures for 

example on the CDS market. This shows again the good performance of the CCA and 

constitutes one basis for the following analysis. 

To shed more light on the market drivers of sovereign risk premiums, this approach 

aims at enhancing Gray et al. (2007) by analyzing market-implied sovereign asset values as 

the fundamental drivers of risk premiums and deriving guidance for policymakers.  

Instead of using balance sheet information when calibrating the model, an observable 

risk indicator, the sovereign CDS spread, is used to derive market-based asset values. Market-

based asset values give indications about the key parameters from market participants’ 

perspectives and not from a theoretical or accounting-based perspective. Consequently, the 

market-based approach leads to a better understanding of market developments.  

To understand the drivers of asset values more completely, a regression analysis that 

adds to the discussion about the main determinants of sovereign risk premiums is conducted. 

                                                 

2 As sovereign debt crises are no longer a problem only for emerging countries, this framework is 

applied to developed rather than emerging countries, which is a data selection novel in this literature. 
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Edwards (1984) provides one of the first analyses that finds country specific 

fundamentals to have a significant influence on the risk premium. Extending this study, 

Boehmer/Megginson (1990) find solvency proxies to be more important than liquidity 

proxies, implying a higher importance of long-term growth perspectives than short-term 

liquidity issues. Caporale/Williams (2002) also show economic performance to highly 

influence long-term interest rates, as well as fiscal and monetary policies. Haugh et al. (2009) 

also find fiscal policies to be important, and Cebula (1998) underpins this by finding the 

budget deficit to increase long-term interest rates. Min (1998) finds country specific 

fundamentals and macroeconomic factors to have a strong influence on the sovereign risk 

premiums, while Longstaff et al. (2011) identify the US stock market as an indicator for the 

global economy to primarily drive the CDS spreads.  

Kaminsky/Pereira (1996) find income inequality and political instability to be one 

reason why Latin America succumbed to the crisis and others, such as Asian countries, did 

not. In addition, Berg/Sachs (1988) view the agricultural sector as a guarantee for political 

stability, and this study finds political stability indicators to be significant. 

 

2.1 Methodology to define market-based asset values 

As with companies, the balance sheet is the basis of analysis for the contingent claim 

approach (CCA) with countries. The basic assumption behind a sovereign balance sheet is to 

consider a country as an aggregation of the various economic sectors: corporate sector, 

banking sector, and monetary authorities. Table 1 shows the aggregated items on a sovereign 

balance sheet. 

 

Assets Liabilities 

International Reserves 

 

Net Fiscal Assets plus Other Assets – 

Guarantees to too-important-to-fail entities 

Value of Equity (Domestic Currency 

Debt + Base Money) 

Foreign Currency Debt 

Table 1: Stylized Sovereign Balance Sheet  

(Adapted from Gray et al. [2007]) 
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On the asset side, there are national reserves and net fiscal assets (revenues – 

discretionary expenditures), plus other assets (e.g. shares of companies, buildings, parks, 

facilities, monuments, military equipment), minus guarantees to entities that are too important 

to fail.  

Gray et al. (2007) define “other assets” as tangible assets that are unlikely to be sold. 

However, governments have sold state-owned companies or motorways to private investors in 

the past to create a revenue stream to repay debt, as Greece is currently attempting. 

Consequently, tangible assets, if they are of some value to the private sector, could have a 

positive influence on sovereign asset values. Gray et al. (2007) include this possibility in their 

theoretical approach that defines net fiscal assets as “[…] the present value of stochastic 

future fiscal flows from taxes and revenues minus nondiscretionary expenditures.” (p. 11). 

The tangible assets can be thought of in the same way. State-owned companies or mines 

create revenue streams that are included with the discounted value in the balance sheet. Land 

or properties are rather unlikely to be sold, but if they were, they would create a one-time 

revenue stream that would give short-term fiscal relief.  

The liability side of a company’s balance sheet consists of equity and debt. To apply 

the Merton (1974) and Black/Scholes (1973) approach to countries, the sovereign balance 

sheet must be rearranged in a similar way.  

In the corporate framework, equity is treated as a junior claim and debt as a senior. In 

the sovereign setting, according to historic experiences, external debt is treated as a senior 

claim and domestic debt as a junior. Therefore, domestic debt is part of equity and external 

debt is regarded as a sovereign’s debt. In addition, base money (M0) is a liability of the 

monetary authority within the country and therefore, part of equity. Equity is consequently 

defined as M0 plus domestic debt, and debt is defined as external debt. These considerations 

result in the stylized sovereign balance sheet shown in Table 1 to which the Merton theory 

can be applied.  

Applying Merton’s (1974) and Black/Scholes’s (1973) implicit call option theory, 

based on the balance sheet, Gray et al. (2002, 2007) outline how sovereign asset values and 

asset volatilities could be derived. They further explain the risk transfer between the different 

sectors and show how this becomes obvious when looking at a country’s balance sheet as an 

aggregation of the different sectors within one economy. As the asset value and volatility are 
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based on the balance sheet, the derived asset value and volatility can be regarded as 

accounting-based.  

Gapen et al. (2005) provide justification for the CCA by calculating risk indicators and 

CDS spreads based on implied asset volatilities and asset values and compare these to market 

CDS spreads and other indicators. The calculated spreads perform well in the direct 

comparison, which is empirical justification for the CCA.  

 

2.1.1 Defining market-based sovereign asset values 

The probability of default (PD) is the leading credit risk indicator. It gives an indication of the 

risk of a borrower to default given an asset value, the anticipated drift rate, and a default 

barrier. To define the default barrier for countries is rather difficult because no international 

law defines the point of sovereign default. But the idea behind Merton’s model (1974) is that 

default occurs when the asset value falls below the liabilities value, and the probability of this 

event is reflected in the PD. Another indicator for credit risk is the recovery rate, which 

indicates the payback for lenders once a borrower has defaulted (Altman [2006]). The higher 

the payback, the lower the credit risk because the lenders’ losses are limited.  

The starting point for the approach is the observable market estimate of the credit risk, 

the CDS spread. From this spread the market-based PD can be computed through the credit 

spread triangle (cf. Lando [2004]): 

	

	 	
        (1) 

Within the finance practice the recovery rate for a country is assumed to be 40 percent 

(cf. Markit [2009]).3 To link the asset value to the observable market PD, the relationship 

established by Merton (1974) between the PD and the distance-to-default (DD), as in the 

formula below, is used where L denotes the liabilities or external debt, T-t is the time to 

maturity and μ is the drift parameter:  

A
2

/	 A     (2) 

                                                 

3 Note that all CDS prices quoted in the market are based on this assumption; therefore, market 

participants’ various recovery rates assumption lead to a change in the CDS spread. 
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To obtain the DD, the inverse normal distribution on the PD is applied, where Φ 

denotes the standard normal distribution function: Φ .  

In equation (2), the asset value A and the asset volatility σA are part of the equation, 

and the market-based asset values can be derived from this equation.  

Within the finance literature (Gapen et al. [2005] and Gray et al. [2007]), it is common 

to define risk-neutral probabilities by setting μ = rf , where rf is the risk-free rate, for example, 

the 10-year treasury yield. To derive a one-year PD, set T-t = 1. These reflections lead to the 

following equation: 

A
2

/ A        (3) 

As neither A nor σA is observable, another equation with one or both of the unknowns is 

needed to calculate the asset value A.  

To derive the needed second equation, the relationship between equity and asset 

values defined by Merton (1974) and Black/Scholes (1973) is applied. Equity is an implied 

call option on the asset value and the equity volatility is related to the asset volatility. This 

relationship is defined in equation (4), where E is the equity and σE the volatility of the 

equity:4 

E 	 A ∗           (4) 

Equity is defined as domestic debt in foreign currency terms if it is a soft currency; 

otherwise, it is defined in local currency, plus M0, as outlined above. 

Combining equation (3) and (4) leads to an equation with one unknown:  

	 E

/	 E      (5) 

The implied equation for A may have complex roots. Therefore, an approach is 

applied that is also stated in Barth et al. (2008). 

A close approximation for the asset value is the sum of equity and liabilities. This 

approximation can be used to derive the asset volatility from equation (4). Therefore, the asset 

                                                 

4The known equation is: σE=	σA*	ϕ(d1)* A/E. This equation can be simplified to equation (5) 

according to Merton (1974) with a simple boundary condition. 
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volatility is a real number, and equation (4) can be solved for A because just one unknown 

remains: 

exp	 A f	
A

2

        (6) 

Equation (6) represents the asset value based on the market approach. 

The importance and advantage of this approach to deriving sovereign asset value from 

market information must be emphasized. As will be shown, market-based asset values have 

more predictive power than the PD, the leading risk indicator.  

 

2.1.2 Regression model 

The next step is to enhance the Gray et al. (2007) model by statistically defining the factors 

driving the market-based asset value. As outlined above, market-based asset values are used 

and the drivers of these asset values are identified through a statistical regression model to 

gain further insights into the important factors driving sovereign credit risk premiums.   

The following model is used, where A is the asset value, X is a matrix of the 

independent variables, i = 1…14 is a set of 14 advanced economies, and ∆ denotes the 

difference over time:  

∆Ait= α+ βX + εit 

A linear relationship between the dependent and the independent variables based on 

the results of the plots and the F-statistics is assumed. The F-statistics significantly rejects the 

hypothesis of nonlinearity. This result is also supported when plotting the regressor against 

each individual regressed variable even though some indicate a more linear relationship than 

others. But there is no clear indication of another relationship, and therefore, it is held to the 

assumption of the linearity of the model. 

Fourteen different countries are in the data set, which raises the question about the 

behavior of the variance and whether there are differences across countries. A simple OLS 

regression on pooled data can be biased when the hypothesis about homogeneity of the error 

term is rejected. Therefore, a seemingly unrelated regression allowing for contemporaneous 

correlations of the error terms between the different equations within the regression is 

conducted. 
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2.2 Data for market-based asset values 

Monthly data from 2004 to 2010 for the 14 developed countries is used. As outlined in 

Section 2.1.1, M0, external debt, domestic debt, and the CDS spreads are required to calculate 

sovereign asset values. 

M0 is the narrowest monetary aggregate, but neither the IMF, the World Bank, nor the 

Eurostat database provides this aggregate per country for public access. For some of the 

countries, M0 is available, but the calculations vary. M1, available from the World Bank, is 

the next monetary aggregate that implies the same calculation and also gives an indication of 

the development of the monetary aggregate M0. Even though M0 and M1 do not always 

follow the same growth pattern, M1 is regarded as the best approximation available. M1 data 

is taken from the World Bank database. 

Total debt and external debt are collected from the World Bank database. Both are 

available only on an annual basis, and therefore, a linear interpolation is applied to obtain 

monthly data. Furthermore, total debt is only available in local currency and is converted 

according to Bloomberg’s monthly exchange rates.  

Five-year CDS spreads are collected on a daily basis from 2004–2010 using CMA and 

Markit and averaged to obtain monthly data. Prior to 2004, the sovereign CDS market was 

considered quite illiquid, as private discussions with market participants has shown. 

Following market convention, 10-year Treasury Bond yields are used as a proxy for the risk-

free rate. 

Variables that other studies have shown to have significant influence on the 

creditworthiness are tested to determine the main drivers of sovereign asset values. Table 2 

shows descriptive statistics for the independent variables used.  

Ratings have been shown to have significant influence on the risk premiums. Al-

Sakka/Gwilym (2009) find indications of a sovereign rating drift; that is, rating changes are 

more likely to be followed by a change in the same direction than a reversion. On the 

contrary, El-Shagi (2009) find no significant influence of ratings on sovereign spreads. For 

Reinhart (2002), ratings turn out to be very weak predictors of sovereign defaults, partly 

because of the endogenous nature of a country’s default decision. This analysis does not 

incorporate ratings as an explanatory variable because different macro-economic variables are 

included that explain the ratings. Therefore, to avoid endogeneity problems, ratings are 
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excluded, especially considering that Norden/Posch (2012) point out that the transparency 

index is a major driver of ratings.  

The literature does not reflect a common understanding about the significance of 

global versus local factors. When analyzing the underlying asset value, it is important to 

discover if these factors have significant influence on the asset value. This finding will be an 

indication regarding other research results and the controversial discussion.  

As a global indicator, the MSCI World Index from Bloomberg is used and expected to 

have a positive sign because a strong global economy should lead to a local economic 

upswing, especially among developed countries. 

Liquidity also plays an important role because on the one hand too little liquidity 

makes a country more vulnerable to sudden external shocks and unable to compensate for 

sudden shortages of revenues. On the other hand, too much liquidity can result in inefficiency 

in resource allocation and in a reduction of the asset value because the unused resources may 

be used for investments to stimulate the economy instead. In times of sovereign crises, 

revenues decline and debt as a percentage of GDP increases. Therefore, high liquidity can be 

expected to have a negative sign as the asset value could be better used to repay debt. Cash to 

taxes is used as a proxy for liquidity. 

Besides liquidity, an important measure of creditworthiness is a country’s long-term 

perspective. One indicator is the interest payments as a percentage of government expenses. 

The variable interest payments as a percentage of government expenses gives an indication as 

to the extent to which a country finances its wealth level through debt and how much it 

depends on capital markets. The respective sign should be negative because a higher ratio 

means lower economic capabilities. Another indicator of the long-term perspective is the 

unemployment rate, which can be expected to have a positive impact because a higher 

unemployment rate means a lower inflation rate, according to the Phillips curve.  
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Country MSCI 
Index in 

% 

Cash/ 
taxes in 

% 

Interest/ 
total 

expenses in 
% 

Un-
employ-

ment  
rate in %

Debt/ 
GDP in 

% 

Debt/ 
Taxes in 

% 

External 
Debt/ 

GDP in 
% 

Trans-
parency 

Index 

Australia 1274.95 0.07 3.76 4.82 0.22 0.88 0.04 8.69 

(230.17) (0.06) (0.21) (0.50) (0.03) (0.12) (0.01) (0.05) 

Austria 1274.95 -0.05 6.83 4.58 0.66 3.28 0.55 8.21 

(230.17) (0.03) (0.26) (0.50) (0.04) (0.24) (0.03) (0.29) 

Belgium 1274.95 -0.03 8.89 7.83 0.89 3.44 0.55 7.22 

(230.17) (0.03) (0.69) (0.57) (0.05) (0.21) (0.06) (0.10) 

Denmark 1274.95 3.76 4.83 4.43 0.34 1.02 0.14 9.38 

(230.17) (2.04) (1.12) (1.10) (0.05) (1.35) (0.02) (0.09) 

France 1274.95 -0.08 5.41 8.86 0.73 3.28 0.39 7.14 

(230.17) (0.03) (0.24) (0.70) (0.05) (0.24) (0.04) (0.25) 

Germany 1274.95 -0.07 5.65 9.07 0.44 3.77 0.33 7.96 

(230.17) (0.05) (0.18) (1.43) (0.02) (0.33) (0.03) (0.10) 

Greece 1274.95 -0.21 10.74 8.88 1.30 6.41 0.81 4.29 

(230.17) (0.06) (0.26) (0.88) (0.08) (0.46) (0.08) (0.36) 

Italy 1274.95 -0.07 11.53 7.06 1.12 4.94 0.47 4.74 

(230.17) (0.03) (0.49) (0.69) (0.06) (0.43) (0.03) (0.37) 

Netherlands 1274.95 -0.01 4.70 4.00 0.51 2.21 0.36 8.83 

(230.17) (0.03) (0.33) (0.80) (0.04) (0.22) (0.04) (0.12) 

Norway 1355.02 21.72 3.01 3.49 0.44 1.47 0.35 8.67 

(169.10) (2.73) (0.35) (0.85) (0.06) (0.75) (0.06) (0.24) 

Portugal 1274.95 -0.11 6.42 9.08 0.72 3.40 0.48 6.26 

(230.17) (0.05) (0.41) (0.92) (0.05) (0.26) (0.06) (0.29) 

Spain 1274.95 -0.02 5.27 11.20 0.37 3.12 0.23 6.55 

(230.17) (0.16) (0.67) (3.89) (0.05) (0.59) (0.02) (0.31) 

Switzerland 1278.97 0.04 4.36 3.71 0.25 2.55 0.06 9.01 

(233.03) (0.10) (0.35) (0.41) (0.05) (0.33) (0.01) (0.08) 

United States 1274.95 -0.38 9.29 5.94 4.75 4.75 0.19 7.34 

(230.17) (0.27) (0.89) (1.87) (0.06) (1.07) (0.03) (0.11) 

Table 2: Descriptive Statistics of Explainable Variables for Market-based Asset Values 

(The average of each variable and each country during 2004–2009 is shown with the standard deviation 
in parenthesis. 
Source for the data is Bloomberg, the World Bank, the IMF, and Transparency International.) 
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A country’s overall indebtedness provides insights into a sovereign’s capability to 

repay its debt and its long-term solvency, but also shows how the government smoothens 

investments and consumption over time. Indebtedness is measured as the ratio of total debt to 

GDP and external debt to GDP. Moreover, this study introduces the ratio of debt to taxes. As 

outlined, a comparison of a country’s indebtedness to its tax revenue is important because the 

government owns the tax revenues in comparison to the GDP. In general, if the income stream 

is too little in comparison to the debt obligation, the risk to lenders increases, even if debt per 

se is a necessary investment in future economic growth, as the descriptive statistic showed. 

Therefore, these proxies are expected to have negative signs because an increasing ratio 

should imply a higher credit risk.  

An additional interesting indicator is the influence of political stability on the 

perceived market risk. As an indicator, the Corruption Perception Index from Transparency 

International is used. It scores different countries. The higher the score in the index, the lower 

the corruption in a country. Norden/Posch (2012) also proved this index to have a strong 

influence on ratings. A positive sign of the coefficient is anticipated because a higher political 

stability score guarantees a higher probability of overcoming a sovereign debt crisis. 

Table 3 shows a summary of the included independent variables, expected signs and 

reasoning.  
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Variable 
category 

Used variable 
Expected 

Sign 
Reasoning 

Global 
indicators 

MSCI World 
Index 

+ An upswing in the global 
economy is associated with a 
lower default probability  

Liquidity 
Indicators 

Cash surplus/taxes _ More cash availability in 
terms of GDP intends a 
misallocation of resources  

Solvency 
Indicators 

Interest 
payments/total   
government 
expense  

_ The higher the ratio the more 
wealth is financed via debt, 
and it intends lower economic 
capabilities 

Unemployment 
rate 

+ Higher unemployment means 
lower inflation 

Total debt/GDP _ The ratio shows the 
indebtedness of a country in 
terms of economic capabilities 
and its repayment capabilities. 
The higher the ratio, the 
higher the credit risk. 

Debt/taxes _ The ratio shows the 
repayment capabilities in 
terms of tax revenue. The 
higher the ratio, the higher the 
probability of a gap between 
income stream and debt 
repayment commitments.  

External 
debt/GDP 

_ The ratio shows the 
indebtedness of a country in 
terms of the economic 
capabilities and its repayment 
capabilities. The higher the 
ratio, the higher the credit 
risk. 

Political 
stability 

Transparency 
Index  

+ The higher the transparency 
score, the lower the corruption 
situation and the higher the 
probability of overcoming a 
debt crisis. 

Table 3: Overview of Independent Variables for Market-based Asset Values, Expected Signs and 
Explanations 

 

The independent variables are collected from Bloomberg, Transparency International, 

the World Bank, and the IMF database and were converted to USD and interpolated, when 

necessary, to the left-hand side variable’s frequency.  
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2.3 Results 

One measure to compare countries’ debt burdens is their total debt to GDP, but the question is 

whether GDP is an adequate reference unit. GDP growth can be interpreted as the return on 

the whole economy, but GDP does not belong to the government, in contrast to taxes and 

revenues that could also provide insights into a country’s repayment capabilities.  

The PD is the leading variable for estimating sovereign creditworthiness, but market-

based asset values offer more insights into the drivers of creditworthiness from a market 

perspective than the PD because market-based asset values significantly contribute to the 

contemporary PDs. Therefore, when regressing the contemporary PD on the lagged PD and 

the lagged market-implied asset values, and controlled for the GDP change, the market-

implied asset values are shown to significantly contribute to the contemporary PD, even when 

the lagged PDs are included (cf. Appendix A). This implies that the asset values have an 

impact on the contemporary PDs and provide insights into the drivers of creditworthiness and 

appropriate risk measures in times of sovereign debt crises. It is also ensured that the asset 

values are not dominated by CDS spreads or volatility (see the sensitivity analysis provided 

Appendix B).  

Table 4 gives the average market-based asset values per country together with the 

mean GDP levels in USD, mean external debt levels, and the mean external debt-to-asset-

value ratio.  

As column 1 shows, the United States has the highest market-based asset value, 

followed by Germany, France, and Italy. Sweden, Denmark, Australia, and Switzerland have 

the lowest asset values among the ranked countries. Column 2 shows the countries’ mean 

GDPs levels, which should indicate the countries asset values because the GDP indicates a 

country’s economic size.  

The ranking of the highest asset values, United States through to Italy, aligns with 

these countries’ economic performance, but the remainder of the countries’ values in column 

1 do not align with column 2. For example, Switzerland has the lowest asset value, but is in 

the middle of the selected countries with regard to GDP. Thus, the question arises: What 

accounts for the differences between the market-based asset values rankings and the economic 

performance rankings?  
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First, in the framework from Gray et al. (2007), the asset side of the balance sheet 

consists of international reserves and net fiscal assets. The GDP comprises all goods and 

services produced within one economy, which may imply differences between the asset and 

GDP values.  

 

Country 
Mean Asset 
Value in bn USD

Mean GDP in 
bn USD 

Mean 
External 
Debt in bn 
USD 

External 
Debt/Mean 
Asset Value in 
percentage 

Australia 0.040 0.821 0.034 0.848 
Austria 0.212 0.349 0.193 0.909 
Belgium 0.260 0.431 0.239 0.915 
Denmark 0.043 0.292 0.039 0.917 
France 1.038 2.428 0.955 0.919 
Germany 1.103 3.140 1.034 0.937 
Greece 0.257 0.289 0.237 0.922 
Italy 1.001 1.993 0.939 0.940 
Netherlands 0.302 0.734 0.263 0.868 
Norway 0.221 0.319 0.113 0.506 
Portugal 0.112 0.217 0.105 0.943 
Spain 0.325 1.330 0.306 0.940 
Sweden 0.073 0.416 0.064 0.875 
Switzerland 0.030 0.423 0.026 0.851 
United States 2.541 13.400 2.567 1.009 

Table 4: Overview of Market-based Asset Values, GDP, and External Values 

(This table shows the mean asset values for each country during 2004–2009 as derived according to 
Equation [6]. The mean GDP over the same time span as well as the mean external debt is reported for 
comparison. The far right column shows the ratio of external debt over the mean asset value and serves 
as a classification criterion in the following cross-section regression.) 

 

Second, the sum of the equity and debt is an approximation of the asset value, as 

outlined above. In addition, the implicit option price theory is applied to calculate the market-

based asset values, and therefore, the impact of a country’s debt on the asset values and on the 

ranking in column 1 must be evaluated. Column 3 in Table 4 shows the mean external debt 

per country. Column 3 mirrors the asset value ranking in column 1 quite well, which implies 

that the debt value has a positive influence on the asset value from a market perspective 

because it helps to smooth consumption over the years.  

The implications can be explained with Portugal as an example. Portugal has the 

lowest GDP, but only the fifth lowest asset value. However, it also has the fifth lowest 
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external debt value. Therefore, market participants might interpret Portugal’s debt as an 

investment with a positive influence on the asset value. Besides the absolute value of debt, the 

debt burden in comparison to the asset value is also important because it indicates the 

country’s ability to repay its debt and consequently, its creditworthiness. Therefore, the 

external debt in relation to the asset value is calculated, as shown in column 4 in Table 4. This 

data shows the ranking of the market-based assets to align more closely with the countries’ 

ranking according to their debt. Column 4 also shows that those countries composing the 

upper band of the asset values have a high indebtedness ratio, and the countries of low asset 

values make up the lower band. However, there are some exceptions, like Portugal, Spain, 

Greece, and the Netherlands. These might back up the theory outlined before that factors 

other than the indebtedness level and the relative debt burden play an important role in the 

perceived sovereign creditworthiness.  

In addition to insights from the mean comparison of assets, GDP and external debt 

values, further information can be gleaned from the development of and relationships between 

these three indicators over time. When plotting the three indicators per country for the period 

considered, the asset values and external debt values appear to be more volatile than the GDP. 

Also, the asset value developments are more closely related to the external debt values than to 

the GDP progression. This underpins the conclusions drawn from the mean value 

comparisons in Table 4. In addition, the inference can be made that asset values anticipate 

economic downturns more quickly than GDP development. This result is exemplified in 

Germany, Switzerland, and Portugal. Figure 1 shows the corresponding graphs. 
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                          Switzerland                                                           Germany 

  

                                                       Portugal 

 

Figure 1: Market-based Asset Values, External Debt, and GDP Development, 2004–2009, for 
Switzerland, Germany, and Portugal 

(In these three figures, the asset value and external debt value in billion USD (right scale) and the GDP 
in trillion USD (left scale) are shown for 2004–2009.) 

 

The early indicator function of the market-based asset values is most obvious when 

looking at Switzerland. The downturn of the Swiss asset value starts in the middle of 2007, 

while the economic downturn starting point is dated to mid-2008. This implies that the asset 

value decreases one year in advance of an economic downturn. Similar conclusions can be 

drawn from analyzing Germany. The German asset value follows the GDP trend until mid-
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2007, but then diverges from it. The asset value slightly declines and stagnates until the end of 

2008, while the GDP further increases, peaking in 2008, and then plummets. This result might 

support the theory that market-implied asset values incorporate information more quickly and 

react earlier with regard to a country’s economic development. However, the increase of the 

German asset value from the end of 2008 through to the end of 2009, does not seem to align 

with this hypothesis, as the GDP declines up to the end of 2009. Therefore, to test whether 

asset values function as an early indicator of GDP, the developments of 2010 and 2011 must 

be taken into account. In 2010, the German GDP had already started recovering, and the 

German economy continued to perform well in 2011. Consequently, the asset values mirror 

the economic developments in advance. The picture is a bit different for Portugal. Although 

similar to the German development, the increase of asset values at the beginning of 2009 

cannot be interpreted as an anticipation of economic recovery because Portugal is still 

considered among the jeopardized European countries. In general, some countries’ changes in 

asset values are a good indicator, but this is not true for the whole sample. 

In summary, the market-implied asset values provide new insights into the market 

creditworthiness perception as it contributes to the contemporary PDs. Furthermore, asset 

values are positively influenced by external debt. Because of differences in the asset value and 

external debt ranking (Table 4) additional drivers must impact the asset values. In addition, 

asset values may be regarded as early indicators of an economic downturn, and therefore, add 

important value to an analysis of sovereign creditworthiness.  

In the first step, a cross-section regression is conducted to see which additional factors 

influence the market-implied asset values. In the second step, the countries are clustered in 

two subcategories according to a median split of the external debt to asset value ratio to see if 

different drivers are important, depending on whether this ratio is high or low. 

Among the 14 countries, the first cluster comprises the United States, Portugal, Italy, 

Spain, Germany, Greece, and France, and the second cluster included the remaining seven 

countries. The dependent and independent variables are tested for unit roots, and all are 

stationary with first differences. The econometric model is a seemingly unrelated regression. 

The results for the cross-sectional analysis are shown in Table 5.  
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M1 M2 M3 

(cross-section) (high ratio) (low ratio) 

VARIABLES Δ A Δ A Δ A 

Δ MSCI Index -18.35 -45.45* -6.47

(-1.32) (-1.80) (-0.90)

Δ Transparency index 19,491.85 26,773.92 61,571.11***

(0.48) (0.40) (2.47)

Δ Interest expenses/total expenses -21,211.45 11,790.39 -775.76

(-1.49) (0.38) (-0.11)

Δ Unemployment rate -1,835.43 -4,827.53 -5,144.86

(-0.28) (-0.46) (-1.35)

Δ Cash/Total Taxes -611.67 -799,471.66*** -931.43

(-0.20) (-2.98) (-0.86)

Δ Debt/GDP 91,578.07* 309,131.33*** 90,950.93***

(1.86) (2.97) (2.81)

Δ Debt/Taxes 77,685.62*** -80,569.77 -4,222.44

(3.86) (-1.36) (-0.20)

Δ External Debt/GDP  603,975.48*** 772,378.26*** 417,230.72***

(6.69) (4.53) (9.50)

Constant 2,987.33*** 5,722.15*** 785.21*

(3.44) (3.47) (1.89)

    

Observations 803 420 383

Adj. R-squared 0.12 0.13 0.24

Table 5: Regression Results for Market-based Asset Values 

(The dependent variable is the first-differenced asset value and the independent variables are the MSCI 
Index, transparency index, interest in percentage of expense, unemployment rate, cash to total taxes, 
debt to GDP, and external debt to taxes, all in first differences. Regression 1 is a cross-section; 
regression 2, only countries of cluster 1 are included, and regression 3, only countries from cluster 2. 
Estimation is done with a seemingly unrelated regression. Z-statistics are in parentheses and ***, **, * 
indicate significance on a 1 percent, 5 percent, and 10 percent level respectively.) 

 

Debt as a percentage of GDP is a highly significant variable with a positive sign. The 

expectation was that this ratio would have a negative sign. Even if debt is seen as an 

investment of the government to preserve economic growth, an increase in the relative debt 



25 

 

burden was expected to reduce the asset value. The positive sign of the ratio implies that 

market participants view debt as a positive and necessary investment and see no constraints 

regarding a debt ratio. The same rationale applies to the significant variables of debt to taxes 

and external debt to GDP, as they also have a positive sign, which may be interpreted as 

robust results.  

Consequently, market participants may have no concerns about the ability of advanced 

countries to repay their debt. Therefore, no increased credit risk is anticipated. It might be 

worth noticing that this data set ends in 2009, and possible changes in the market participants’ 

perceptions are not yet visible in the data. Later data might indicate that the European debt 

crisis has changed the market perception. The indebtedness ratio with a positive influence on 

the asset values may provide some explanations for the circumstances leading to the European 

sovereign debt crisis: As market participants did not show concern for countries’ repayment 

capabilities before the financial crisis, the responsible governments may have acted 

accordingly and did not anticipate market perceptions to change. In the end, a change of 

perception may lead to constraints on access to financial markets for countries. 

To sum up the results from the cross-section analysis, debt is an important investment 

of the government in future economic growth, and market participants show a high level of 

trust in the repaying capabilities of countries. Consequently, there is no recognizable pressure 

from the market to consolidate government expenses. 

Next, the regression on the two clusters is conducted. Table 5, column 2 shows the 

results of the regression on the countries with high external debt to asset values ratio and 

column 3 the results on the countries with low ratios.  

These results align with the cross-section analysis regarding the debt to GDP and the 

external debt to GDP ratio. But also significant are cash to taxes with a negative sign and the 

MSCI Index with a negative sign. The significance of the cash to taxes ratio with a negative 

sign implies that an accumulation of cash is perceived as governmental mismanagement of 

resources. This result is expected, and in addition, aligned with the other results. When debt 

per se is seen as a positive investment, there is no reason to accumulate cash for sudden 

economic constraints. However, a negative sign of the weakly significant MSCI Index is 

surprising. When analyzing the regression more closely, the MSCI with a negative sign is 

significant only for Belgium, and the MSCI was positively significant for Norway. For all 

other countries, there is not a strong reaction to the change in the world’s equity index. A 
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possible reason for Belgium’s negative sign could be the control variables and the time span 

used. 

The results for the countries with low ratios (column 3) also align with the 

significances regarding the debt to GDP and external debt to GDP when compared with M1 

and M2. In addition, the transparency index has positive significance. The sign is as expected: 

the higher the score, the less corrupt a country, which indicates more stable economic and 

political conditions.  

The results show two common variables significant for all regressions – debt to GDP 

and external debt to GDP – but they also reveal a different market perception for the countries 

in the two clusters. For countries with a high external debt to asset value ratio, trust in their 

repayment capabilities is higher than for the other countries, as even the accumulation of cash 

as a buffer for sudden economic shocks is negatively assessed. The asset values of countries 

with a high ratio react negatively to an increase in the MSCI world’s stock index. However, 

the coefficient is comparably small in size, and therefore, the economic effect is not very 

pronounced. In contrast, for countries with low ratios, only the political stability index is 

important; therefore, markets perceive political stability in these countries as an important 

indicator of credit risk. 

In general, the assumption can be made that the market risk perception for countries in 

cluster 1 is different than cluster 2, implying that different policy strategies are important, and 

we can conclude that the clustering provides deeper and differentiated insights into the 

market’s perceptions of creditworthiness. 

 

2.4 Interim conclusion  

This chapter shows a new way of deriving sovereign market-based asset values in conjunction 

with the implicit call option theory by Merton (1974) and Black/Scholes (1973). The market-

based asset values provide new insights into the drivers of risk premiums as they have been 

shown to significantly contribute to the contemporary PD, even if lagged PDs are included.  

Discrepancies are found between the ranked mean asset value of a country and its 

ranked mean economic strength (GDP level), but a strong correlation appears with the 

respective mean external debt value. This observation implies that market participants value 

debt as an investment that increases a country’s asset value, a finding that also is underpinned 
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by the ranking of the countries according to the external debt to asset value ratio. This 

conclusion could also be drawn when looking at the asset value, GDP level, and external debt 

value over the whole period. Remarkably, in the long-term view, there was a tendency of the 

market-based asset values to anticipate economic downturns. This result highlights the value-

add of market-based asset values within the framework of understanding risk premiums, but 

also as an overall risk indicator.  

In the cross-section analysis, the debt to the GDP ratio is found to increase a country’s 

asset value, as well as the debt to taxes and external debt to taxes ratio. Therefore, the long-

term indicators are more important in the market participants’ perspectives than short-term 

liquidity or global economic factors. These results support the literature on credit risk, for 

example, the work of Edwards (1984) and Boehmer/Megginson (1990) who find local and 

especially solvency proxies to be most important, both of which can be considered to be long-

term perspectives.  

To see if different factors drive the asset value of countries with a high external debt to 

asset value ratio than with a low ratio, the countries are split according to the median ranking. 

Some common factors are found, but also variation in significant variables between the two 

clusters. For all regressions, the debt to GDP and external debt to GDP ratio is significant 

with a positive influence on the sovereign asset value. In addition to these variables, the 

MSCI Index and the cash to taxes ratio also are significant. In contrast to the cluster with the 

low external debt to asset value, only the transparency index is significant besides the two 

common variables. Therefore, this study contributes to the discussion about the importance of 

local versus global factors and supports the results of Longstaff et al. (2011); however, the 

significance highly depends on the countries examined. Regarding liquidity proxies, this 

study supports Haugh et al. (2009) and Cebula (1998) because the liquidity proxy is 

significant for the first cluster; but in contrast, this study shows a negative influence of cash 

accumulation on the sovereign asset values. In the cluster with the low ratios, political 

stability is an important factor, a result that supports Kaminsky/Pereira (1996). 

In summary, the market-based asset values can be used to derive further insights into 

the asset value and what drives creditworthiness.  
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3 The impact of income inequality on sovereign default risk from 

a market perspective                                                                                      

The 2007 financial crisis and the subsequent sovereign debt crisis demonstrated the strong 

interdependencies between sovereigns and financial markets. The dependence of sovereigns 

on refinancing possibilities in international financial markets has been revealed. To date, the 

academic empirical literature on sovereign default has mainly focused either on country-

specific solvency or liquidity factors, or global factors. 

Edwards (1984) provides one of the first empirical studies within this field. His goal is 

to determine the components of developing countries’ loan spreads. He finds country specific 

characteristics to be highly significant. Boehmer/Megginson (1990) further enhance the 

research and show that debt crises are mainly driven by country specific insolvency 

characteristics. Just recently, the controversy about the impact of global and local factors on 

sovereign risk has been fueled. Longstaff et al. (2011) see the state of the global economy as 

the most important driver of sovereign risk and not country specific risk. Min (1998) 

identifies both macro-level and country-specific attributes as major drivers of sovereign risk 

from a market perspective. Nevertheless Haugh et al. (2009) and Cebula (1998) analyze the 

fiscal impact on sovereign risk, indicating a significant influence. The academic discussion 

between liquidity and solvency is connected to the question if market participants have a 

long-term or a short-term view regarding the assessment of sovereign risk – see for example 

Kalteier/Posch (2013).  

In addition to the aforementioned variables, the role of income inequality as a factor in 

the emergence of the financial crisis – but also in overcoming it – is discussed. For example, 

when Greece was on the edge of defaulting, the discussion turned to how to raise taxes and 

cut expenditures, and what to be expected of the various social levels (cf. The Economist 

[2012]). The implemented measures led to protests and riots on the streets. These phenomena 

can also be observed in other countries on the edge of defaulting. It should be noted, however, 

that there is no international bankruptcy law for sovereigns, making bankruptcy declaration an 

endogenous decision of the country’s government. Moreover, the events culminate in a 

profound discussion about income inequality attracting some recent media coverage; for 

example, see Picketty (2014).  
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Bordo/Meissner (2011) find correlation between banking and currency crises and the 

increase of inequality for the period before 1914 and after World War II. They also state that 

recessions tend to revert the process, and that financial crises hurt the poor more than the rich. 

Regarding banking crises, Honohan (2005) does not find strong evidence of a reaction to 

changes in income inequality. Aizenman/Jinjarak (2012) conduct a two-stage regression to 

examine the influence of income inequality on sovereign risk for 50 countries via the fiscal 

space. They find the sovereign risk to be influenced by the fiscal space, and therefore by 

income inequality, where greater income inequality exacerbates the difficulties of increasing 

taxes. Kim (2007) tests the influence of income inequality measured by the Gini index, an 

aggregated income inequality index based on the Lorenz curve (cf. 3.1.1 for more detail) on 

the actual defaults. Influence is the highest if income inequality is in the mid-range. Cho 

(2010) examines the influence of the Gini and sovereign credit ratings for developed 

countries, concluding that only their volatility levels have a significant impact. 

The focus of this chapter is to analyze how income inequality impacts a sovereign’s 

default probability from a market perspective. The 2007 financial crises showed the 

importance of using market data. Understanding the market assessment of sovereign default 

risk is important in enabling politicians to effectively act on these markets. So far, the 

literature does not provide a sufficient theoretical framework for defining the impact of 

income inequality on sovereign default probability. The literature also does not have the level 

of detail required to profoundly understand the mechanisms. This analysis extends the 

literature in two ways. First, this chapter explains the theoretical mechanism of how income 

inequality impacts sovereign risk, thus making it evident how aggregated income inequality 

measures like the Gini index are not adequate for examining the interrelations. Instead, 

income distribution characteristics as well as detailed risk measures are essential for 

profoundly understanding the interrelation. Second, this chapter tests these hypotheses in a 

cross-section analysis of European countries and confirms the necessity of a detailed analysis 

of the underlying income distribution, rather than a broad income inequality measure.  

To understand the link between income inequality and sovereign default probability, it 

is important to understand how a sovereign's default probability is priced on financial 

markets.  

A commonly used approach in assessing the corporate default risk is applying the 

class of structural models dating back to Merton (1974) and Black/Scholes (1973). These 
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structural models assume a process of the company’s asset value and derive the likelihood of 

valuing these assets below the market values of the firm’s liabilities; that is known as the 

default barrier. While these model classes can generally be used to assess a sovereign’s risk, 

caveats apply; see Bowden et al. (2014). Gray et al. (2007) develop a framework for defining 

sovereign assets by creating a sovereign balance sheet, and Kalteier/Posch (2013) extend the 

framework to include market implied sovereign risk measures and drivers.  

Within this framework, there are two possible mechanisms, a direct and an indirect 

one, for how income inequality can impact a sovereign’s default probability.  

First, the indirect mechanism via growth is described.  

Within the development and growth literature Kuznet (1955) is one of the first to 

analyze the relationship between growth and inequality. He formulates the “U-shaped 

hypothesis”, which describes how income inequality declines throughout a country’s 

development stages.  

The effect of income inequality on growth has been taken up in the endogenous 

growth literature. Within this literature one major strand analyses the impact of income 

inequality on growth via the fiscal channel. For example, Persson/Tabellini (1994) 

hypothesize that in democracies, income inequality negatively influences growth. The basic 

assumption is that a country’s income distribution affects growth via the tax system and 

expenditures. Redistribution resulting from the tax system directs capital away from private 

savings and investments, and is therefore negatively correlated with growth. Alesina/Roderik 

(1993) provide an analysis similar to Persson/Tabellini (1994) but with a slightly different 

model specification. The results are congruent. Alesina/Roderik (1993) see an increase of 

income and wealth inequality resulting in higher taxation and consequently in lower growth. 

The reason is based on the median voter theorem originated from the political-economy 

literature on majority voting (see for more detail for example Romer [1975]).  

Another strand of the endogenous growth literature focuses on the impact of income 

inequality on growth via socio political instability. Alesina/Perotti (1996) show the negative 

impact of income inequality on investments. This negative relationship is based on the 

uncertainty about investments in socially stressed times (see also for example Gupta [1990]).  

In general, within the endogenous growth literature the overall negative influence of 

income inequality on growth has been supported. Bénabou (1996) underpins this with a 
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metastudy and finds inequality and growth to be adversely correlated. Barro (2000) deepens 

this analysis and states that inequality influences growth positively in advanced economies 

and negatively in developing ones. 

But the acceptance of this overall negative relationship between income inequality and 

growth has been challenged by some more recent studies within this field. Forbes (2000) finds 

for example an overall positive relationship between inequality and growth. The reason for 

the contradiction to the results above is attributed to panel estimation errors. Voitochvsky 

(2005) enhances the discussion and reveals a mixed relationship between growth and income 

inequality. She emphasizes the importance of where in the income distribution function 

inequality occurs, and points out the various effects. At the “upper end”, inequality may 

increase growth while at the “bottom end” it may not. These results show the required level of 

detail to fully understand the interrelations.  

Within the literature, the Gini coefficient is the standard indicator for calculating 

income inequality within a society, however various income distributions can lead to the same 

Gini index. If you have a certain income distribution and mirror it on the orthogonal to the 

Lorenz curve, the same Gini index is reached, but the actual inequality situation within a 

country is totally different. In addition, the Gini does not specifically indicate whether 

inequality favors the poor or the rich. Therefore, more precise inequality measures related to 

the income distribution must be used in order to reach a profound understanding of whether 

income inequality has an impact on sovereign default.  

The characteristics of an income distribution give insights into the actual income 

inequality within a country, and these characteristics have important implications for the 

sovereign default probability. It is essential to understand exactly how income is distributed 

within a society. For example, the tails of an income distribution might have different effects 

on the perceived sovereign creditworthiness. Different social levels have different 

consumption habits and consequently have a different impact on a sovereign’s assets. This 

macroeconomic principal goes back to Keynes (1936), who developed the “marginal 

propensity to consume” principle (MPC), which represents the relationship between a change 

in consumption and a change in disposable income. It is assumed that the MPC is positive but 

less than one, meaning that an increase in disposable income is not accompanied by the same 

increase in consumption. Therefore, richer social levels spend a lower portion of their income 

on current consumption, and have higher savings, than lower social levels do. They therefore 
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value future consumption more than lower social levels do. This macroeconomic principle is 

related to a sovereign’s assets, as it represents the consumption of an economy that is an 

essential part in the definition of a country’s GDP.  

The second mechanism shows the direct impact of income inequality on sovereign 

risk.  

As outlined above the endogenous growth literature reveals a negative relationship 

between income inequality and growth through the political stability channel. Sachs (1989) 

establishes the link between income inequality and debt crises. He states that countries with 

high levels of income inequality are more likely to suffer from debt crises. He attributes this 

to an inability to moderate social conflicts due to a lack of social consensus. In times of stress, 

such as a debt crisis, high levels of income inequality hinder the ability of a country to 

successfully overcome such a crisis, as exemplified by the recent financial crisis. A high 

variance of income within a society might also lead to social riots, which can prevent 

countries from timely implementation of restructuring measures. Hence, in the long term, 

income inequality has an important influence on the overcoming of a debt crisis, because 

diverging social interests can have important implications on an economy’s growth, as 

Lange/Garrett (1985), Lehmbruch/Schmitter (1982), and Schmitter (1981) point out, for 

example. Within the debt literature Kaminsky/Pereira (1996) support this and find that high 

levels of income inequality and political instability are reasons why Latin America 

succumbed to the crisis and Asian countries did not.  

This analysis contributes to understanding how income inequality impacts a 

sovereign’s default probability. Moreover, this analysis demonstrates the importance of 

detailed risk measures for comprehensively understanding the complex relationship. This 

study is the first to address both of these aspects.  

 

3.1 Definition of variables 

3.1.1 Definition of household income and Gini 

In this study, disposable income serves as a basis for the Gini and the detailed income 

inequality measures. Stiglitz et al. (2009) notice that government services must be taken into 

account in order to properly define household income, and thus gross income is an 

insufficient measure of a household’s purchasing power.  
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The Gini index is based on the concept of the Lorenz curve, which is the cumulative 

distribution of a society’s income levels. It assigns the income to predefined percentiles of the 

total income distribution; therefore, it represents a cumulative distribution function. To obtain 

an indication about the inequality of the income distribution within a society, the Gini index 

compares the area between the Lorenz curve and the equalized income distribution function to 

the area of the equalized income distribution. It is calculated by Chotikapanich/Griffiths 

(2001), for example, as: 

, ∗
2
̅
 

 

where z is the equalized income per household, F(z) is the cumulative income 

distribution, and ̅ is the mean income.  

A smaller Gini coefficient indicates a more equal income distribution.  

 

3.1.2 Detailed income inequality measures 

The characteristics of the income distribution itself are measured as the first three moments 

(mean, standard deviation, and skewness) and give important insights into income 

inequality’s exact characteristics. A higher mean income might intend a higher tax base, 

which would increase sovereign assets and therefore may have a reducing influence on 

sovereign default probability. For example, this relationship could also be associated with a 

lower probability of social riots. Social riots are also more probable when the gap is wider 

between the upper and the bottom end of an income distribution. The variation of income can 

therefore also play an important role in this respect. A more right-skewed distribution shows a 

more unequal distribution towards the rich. As outlined before, according to Keynes’ (1936) 

argument, this effect can have a negative impact on growth and consequently increases a 

sovereign default probability.  

However, the impact of the different tails on sovereign default risk needs further 

analysis in order to support a full understanding of the interrelation. Consequently, the 

different tails in relation to the overall income are also included, as well as their relation to 

each other. The detailed risk measures of the distribution are calculated based on the log-
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transformed distribution to take into account the impact of an increased variance as well as 

scaling problems. The other risk measures are calculated on the basis of non-transformed data. 

In addition, the top five percent have not been taken into account, as outliers may have a great 

impact when detailed risk measures are calculated.5 The risk measures shown in Table 6 will 

be taken into account. 

 

Income distribution risk measure Expected sign on sovereign risk 

Mean - 

Standard deviation + 

Skewness + 

Income of top 10% / Income of bottom 10% + 

Income top 10% / total income + 

Income bottom 10% / total income - 

Table 6: Overview of the Detailed Risk Measures and Expected Signs 

 

3.1.3 Macroeconomic control variables 

The macroeconomic control variables are based on the sovereign default literature. The 

following measures are included: surplus or deficit to GDP, total debt to GDP, tax to GDP, 

GDP growth, and GDP per capita (as a measure of a country’s overall wealth). The rationale 

for the expected signs and reasons are stated in Table 7. 

 

 

 

 

 

 

                                                 

5 If outliers are taken into account, the ratio of top 10 percent to total income becomes insignificant. 
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Variable used Expected Sign Explanation 

(Surplus or Deficit) / 
GDP  

+ More cash availability in terms of GDP tends to a misallocation 
of resources  

Total debt/GDP + The ratio shows the indebtedness of a country in terms of the 
economic capabilities and its repayment capabilities. The higher 
the ratio, the higher the credit risk. 

Tax/GDP - A higher ratio intends a better income situation for a country; 
therefore, a reducing influence is assumed. 

GDP growth - The higher the growth rate, the better the long-term prospects of 
a country.  

GDP per Capita - A higher overall wealth level of a country leads to more 
consumption and less social unrest 

Table 7: Overview of Macroeconomic Variables with Expected Sign and Explanation 

 

It is acknowledged that there might exist a rather low level of endogenity between the 

variables and the CDS spread. For example if GDP growth is decreasing it might cause an 

increase of the CDS spread. But an increasing CDS spread might signal uncertainty to 

economic investors and therefore growth might slow down. Nevertheless, the assumption is 

that country fundamental factors lead credit spread developments.  

 

3.1.4 Database 

Income data for calculating the disposable income Gini, as well as the detailed risk measures 

for the European countries studied, are from the European Unions’ Community Statistics on 

Income and Living Conditions (SILC) survey. The survey collects data on income poverty as 

well as on social exclusion. The time span of the data is 2005–2011. 

Household income had to be equalized to make it comparable, because different 

household structures can result in economies of scale or additional expenses, like children, for 

example. Incomes are equalized according to the OECD scale, which assigns a weight of 1.0 

to the head of household, 0.5 to every household member of age 14 years or above, and 0.3 to 

each child under the age of 14. The sum of these numbers results in the household-specific 

equivalence factor reported by the SILC.  
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Reported income data are set at zero and start with each country at the earliest data 

available in the dataset. All macroeconomic indicators are collected from the World Bank and 

Eurostat. 

For this study, Credit Default Swap (CDS) spreads are used as a proxy of the market’s 

perception of the sovereign credit risk. CDS spreads are an insurance against the default of a 

country and should be more precise than bond spreads, which are the sum of the riskless rate, 

plus the risk premium. Sovereign CDS levels are collected from Bloomberg on a daily basis. 

CDS levels are averaged on a yearly basis to match the macroeconomic data’s frequency (for 

details of the calculation see Appendix C).  

To analyze the impact of income inequality on sovereign default risk, an OLS 

regression with standard errors is applied:  

CDSit = α +  G +β X + εit 

where CDSi are the country i-th specific credit default swaps spread, G is a matrix of 

detailed risk measures, including the Gini coefficient, and X is a matrix of macroeconomic 

control variables. 

 

3.2 Results 

The Gini index is the standard tool for analyzing income inequality within and between 

countries. Gini coefficients can be compared across countries, because the underlying EU 

SILC data is collected according to the same principles in all countries; see for example 

Niehues (2008). Gini coefficients over time for Germany, Denmark, and Portugal are 

illustrated in Figure 2 (left panel) and against the CDS for Denmark and Portugal (right 

panel).  

Figure 2 hints at the puzzle around income inequality and sovereign default 

probability when contrasting Denmark and Germany – seen as a stable country within this 

framework – and Portugal, a country on the edge of defaulting.  

The Gini coefficients vary between countries and across time. Denmark has the 

lowest-mean disposable income Gini within the sample, Germany is in the middle, and 

Portugal has the highest.  
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Figure 2: Development of Disposable Gini Over Time (Left Panel) and Against CDS (Right Panel) for 
Germany, Portugal and Denmark 

 

It becomes clear that Portugal has an overall much higher Gini than the other 

countries. Germany is in the midrange, and Denmark has the lowest Gini of the whole sample, 

also with regard to standard deviation. The left panel also reveals different developments of 

the Gini coefficients over time. Portugal has a very high Gini coefficient before and during 

the financial crisis, but it constantly decreases. On the contrary, Denmark had an increase just 

before the financial crisis and then a drop just at the onset. These observations give some first 

hints regarding the relationship between income inequality and perceived sovereign default 

risk and are underpinned by the right-hand panel. It shows that the level of CDS is different 

from both countries, like the level of Gini coefficients. Denmark has a low and stable Gini, 

whereas Portugal has a much higher Gini with much more variation. But looking at Portugal 

in the right panel shows that the CDS is not the highest when the Gini is the highest. Before 

the crisis, the Gini was much higher with a lower CDS, whereas the CDS seems to be more 

sensitive to developments after the crisis with respect to income inequality.  

However, the impact of the Gini on sovereign default probability must be tested 

statistically, and the income inequality measures must prove their importance as a driver of 

perceived sovereign market risk when macroeconomic control variables are added. In 

addition, in order to test the two mechanisms outlined in theory above, two regressions are 

conducted – one without GDP growth as a control variable and one with. Table 8 shows the 

results. 

Table 8 shows the Gini to be insignificant in both regressions, implying that the 

aggregated inequality measure has no significant impact on sovereign default probability. 
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However, as outlined above, aggregated risk measures have shortcomings and can therefore 

lead to underestimating the importance of income inequality. The complex mechanisms are 

only revealed when precise risk measures are included. 

 

  M1 M2 

  CDS CDS 

      

Disposable Income Gini 586.98  196.02  

  (-1.62) (-0.66) 

GDP growth   -22.07*** 

    (-3.74) 

Tax / GDP 3.30* 1.48  

  (-1.7) (-0.84) 
Surplus or Deficit / 
GDP -7.28** -0.81 

  (-2.18) (-0.24) 

Total debt to GDP 0.31  0.78  

  (-0.41) (-1.02) 

GDP per Capita (T) -5.51*** -6.49*** 

  (-4.01) (-4.76) 

Constant -29.35 152.74 

  (-0.27) -1.53 

      

Observations 130 130 

Adjusted R2 0.13 0.28 

AIC 1771.84 1747.83 

Table 8: Regression Results with Gini and Macroeconomic Variables 

(The dependent variable is the CDS and the independent variables are the disposable Gini Income 

Index, GDP growth [in M2], Tax to GDP, surplus/deficit to GDP, total debt to GDP and GDP per capita 

[in T]. An OLS regression with robust standard error is applied. T-statistics are in parentheses and ***, 

**, * indicate significance on a 1 percent, 5 percent, and 10 percent level respectively.) 

 

As a first step, the descriptive statistics of the detailed risk measures, as well as the 

country-specific macroeconomic variables are analyzed. 

Table 9 shows an excerpt of the calculated risk measures of the income distribution, as 

well as macroeconomic variables. The full overview is shown in the Appendix D. The 

descriptive statistics of these variables already show the importance of detailed risk measures 

for understanding the complex relation between income inequality and sovereign default risk.  
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The skewness reveals a mixed relationship, as no clear pattern is visible. For example, 

Spain and Sweden have a similar skewness of the distribution, but their respective perceptions 

on international financial markets are opposite. While Sweden is perceived as a less risky 

country, Spain was among the European countries with refinancing difficulties during the debt 

crisis. Hence, no obvious link emerges. Column 2 reports the standard deviation, and column 

3 shows the mean disposable income. Taken together, columns 2 and 3 show some hints of 

support for the theoretical implications outlined above. It seems that countries with a higher 

mean income have a lower default probability. Moreover, this also goes hand-in-hand with a 

lower standard deviation. For example, Germany and Switzerland are rather in the upper band 

of the mean income, but on the lower end of the standard deviation. For Portugal and Latvia, 

it is reversed. This difference might imply that countries with a higher mean income have 

higher economic growth, as the MPC argument suggests. In addition, the relation between 

lower standard deviation and lower default probability may also provide support for the 

additional possible effects of income inequality. A lower gap between the incomes might 

stand for a higher probability of consensus within a society, and thus a higher probability of 

an effective political decision that overcomes times of financial distress. Columns 3 and 4 

show the relation between the top and the bottom 10 percent and total income.  
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Country Skewness 
Standard 
deviation Mean 

Income 
top 10% 

/total 
income 

Income 
bottom 
10% / 
total 

income 

Income 
top 10% / 

bottom 
10% 

GDP 
per Cap 

(in T) Tax/GDP 
Surplus or 

deficit/GDP 
GDP 

growth 

Total 
debt 
/GDP 

Germany -0.971 0.569 9.779 0.163 0.033 4.914 28.614 11.410 -1.442 1.562 47.234 

Greece -0.511 0.635 9.176 0.175 0.028 6.179 17.886 20.434 -9.143 -0.581 124.774 

Latvia -0.648 0.721 8.127 0.191 0.025 7.588 6.483 14.314 -3.074 0.828 39.266 

Norway -2.101 0.510 10.437 0.149 0.038 3.969 52.133 27.184 12.774 0.020 30.607 

Portugal -0.045 0.673 8.932 0.192 0.027 7.154 14.829 20.883 -5.370 0.337 80.615 

Spain -2.098 0.710 9.309 0.180 0.026 6.869 21.129 11.478 -1.906 1.150 41.184 

Sweden -2.729 0.524 9.851 0.153 0.039 3.946 34.200 22.143 1.279 2.089 43.105 

Switzerland -0.471 0.578 10.433 0.165 0.032 5.202 44.500 1.000 . 1.790 . 
 

Table 9: Descriptive Statistics of Detailed Income Inequality Risk Measures and Control Variables (Mean Over Time) 
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In Greece, Portugal, Spain, and other countries with refinancing difficulties during the 

financial crisis, the top 10 percent have a higher share of total income than in countries like 

Norway and Sweden. This difference can be seen as an indication for a negative relationship 

between the level of top incomes and the perceived sovereign creditworthiness. In addition, 

countries like Germany and Sweden, in which the bottom end represents a small fraction, 

show a smaller default probability. Therefore, the results support the argumentation in the 

theoretical parts of this chapter. If the bottom tail of the distribution has a relatively high share 

of the overall income, financial markets might interpret this as a characteristic of economic 

growth via consumption, and moreover a stable social environment within a country. 

Therefore, higher income inequality might be negatively associated with a higher perceived 

sovereign default probability on financial markets.  

These descriptive statistics also show the importance of using detailed risk measures, 

as the complex mechanism of the impact of income inequality is only revealed in this level of 

detail and cannot be displayed in aggregated risk measures like the Gini.  

So far, these results must be tested statistically. The same setup applied for the Gini is 

applied here. Table 10 and Table 11 show the results6.  

  

                                                 

6 The Appendix E till Appendix H show the results for the regression with time dummies and country 

dummies. These results can be seen as a robustness check for the results with the OLS regression and 

the capturing of the fixed effects by the variables is revealed. Appendix I and Appendix J show the 

results with the mean of the distribution as a measure of a country's overall wealth. Appendix K till 

Appendix N show the results of the joint analysis of the moments of the distribution and the detailed 

income inequality risk measures as a robustness check.  
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  M3 M4 M5 M6  M7 M8 

  CDS CDS CDS CDS CDS CDS 
              

Mean 91.52           

  (1.19)           

Tax/GDP 3.8 3.52* 4.52** 3.81* 4.50** 4.24** 

  (1.63) (1.77) (2.12) (1.86) (2.16) (2.11) 

Surplus or Deficit/GDP -7.78** -8.29** -7.70** -7.06** -8.28** -7.94** 

  (-2.26) (-2.42) (-2.33) (-2.10) (-2.46) (-2.39) 

Total debt/GDP 0.12 0.53 0.23 0.34 0.14 0.24 

  (0.15) (0.69) (0.31) (0.45) (0.19) (0.32) 

GDP per Cap (T) -11.64** -6.92*** -5.86*** -5.09*** -5.62*** 
-

5.29*** 

  (-2.29) (-4.35) (-4.21) (-3.79) (-4.12) (-3.88) 

Skewness   -15.6         

    (-1.37)         

Standard deviation     382.98**       

      (2.36)       

Income top 10% / total 
income       2,678.96*     

        (1.91)     

Income bottom 
10%/total income         -5,406.67**   

          (-2.45)   

Income top 10%/bottom 
10%           26.09** 

            (2.15) 

Constant -569.93 140.97*** -87.95 -323.42 315.80*** -10.05 

  (-0.92) (3.03) (-0.84) (-1.34) (3.87) (-0.13) 
              

Observations 130 130 130 130 130 130 
R-squared adjusted 0.13 0.13 0.14 0.14 0.14 0.14 

AIC 1772.35 1772.73 1770.65 1770.87 1770.66 1770.74 

 

Table 10: Regression of Income Inequality Risk Measures with Macroeconomic Control Variables excl. 
GDP Growth  
 

(The dependent variable is the CDS and the independent variables are tax to GDP, surplus/deficit to 
GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, skewness, income bottom 
10% and top 10% to total income, as well as the ratio income of top 10% to bottom 10%. An OLS 
regression with robust standard error is applied. T-statistics are in parentheses and ***, **, * indicate 
significance on a 1 percent, 5 percent, and 10 percent level respectively.) 

 

The significances and signs of the various parts of the income distribution confirm the 

results of the descriptive statistics analysis. In addition, the significance of the detailed risk 

measures and the insignificance of the Gini index prove the hypothesis of the necessity of 
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detailed risk measures for reaching a full understanding of the complex relationship between 

income inequality and sovereign default risk.  

The negative significance of the GDP per capita as an indicator of the overall wealth 

of a country and the significance of the detailed risk measures show that the overall wealth 

level of a country is a significant driver, but the income distribution characteristics provide 

additional insights.7 Table 10 reveals the income of the top 10 percent in relation to the total 

income to be positively significant, meaning that a higher share of the income concentrated at 

the upper end of the distribution increases the sovereign default probability, from a market 

perspective. This effect could be interpreted in line with Keynes’ MPC argument; for richer 

social levels, an increase of disposable income does only result in a minimum increase of 

consumption and therefore does only marginally stimulate growth. Additional support for the 

MPC argument can be seen in the declining influence of the income of the bottom 10 percent 

in relation to total income. When income increases among the population at the lower end of 

the income distribution, it is perceived as reducing sovereign default probability.  

This result confirms the theoretical considerations regarding the MPC argument. An 

increase in the income of the lower socioeconomic level impacts consumption, because these 

social levels directly consume more if their disposable income increases, thereby stimulating 

the economy.  

These two results also suggest that the impact of income inequality on social cohesion 

is important. An increase of the bottom income group might result in higher satisfaction 

among the population with regard to their financial situations. This effect might result in less 

social unrest and consequently decreases a sovereign’s vulnerability to financial crises. The 

positive significance of the standard deviation implies that the wider the gap between the 

upper and the lower ends of the income distribution, the higher the risk of default. These 

results are in line with the theories linking income inequality to social unrest and indicate that 

income inequality not only impacts a country’s economic prospects via consumption; it also 

illuminates the importance of a social consensus in this framework. However, to prove this 

additional impact of income inequality, the regressions are also conducted, with GDP growth 

                                                 

7Appendix I and Appendix J provide details for the analysis with the mean income as a proxy for a 

country's overall wealth. 
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as a control variable. Table 11 shows the results of the regressions with the GDP growth 

control variable. 

The standard deviation is still positive significant and has an increasing impact on the 

sovereign default probability from a market perspective, even when controlled for GDP 

growth. The income of the bottom 10 percent in relation to total income is also still negatively 

significant, lending support to the importance of the additional information value of detailed 

income inequality measures, with respect to the perceived sovereign creditworthiness in 

financial markets. Income inequality may negatively impact the social climate within a 

country. The presence of multiple diverging interests within a country makes it is more 

difficult to effectively and promptly make decisions in a debt crisis. Moreover, the 

overcoming of a debt crisis might become more efficient and effective when consensus can be 

achieved more quickly. 
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  M9 M10 M11 M12 M13 M14 

  CDS CDS CDS CDS CDS CDS 
              

Mean -29.01           

  (-0.41)           

GDP growth 
-

22.66*** -22.41*** 
-

21.76*** 
-

21.81*** -21.77*** 
-

21.78*** 

  (-3.79) (-3.87) (-3.79) (-3.71) (-3.82) (-3.77) 

Tax/GDP 1.09 1.93 2.22 1.81 2.23 2.04 

  (0.58) (1.09) (1.21) (0.99) (1.24) (1.14) 

Surplus or Deficit/GDP -0.9 -1.32 -1 -0.66 -1.31 -1.12 

  (-0.28) (-0.40) (-0.31) (-0.20) (-0.40) (-0.34) 

Total debt/GDP 0.98 0.88 0.69 0.76 0.64 0.71 

  (1.13) (1.15) (0.92) (0.99) (0.86) (0.93) 

GDP per Cap (T) -5.06 -7.50*** -6.52*** -6.14*** -6.38*** -6.23*** 

  (-1.19) (-5.00) (-5.04) (-4.54) (-4.98) (-4.73) 

Skewness   -17.8         

    (-1.47)         

Standard deviation     204.86*       

      (1.72)       

Income top 10% / total 
income       1363.44     

        (1.16)     

Income bottom 10% / 
total income         -2,983.05*   

          (-1.85)   

Income top 10%/bottom 
10%           13.47 

            -1.44 

Constant 444.52 200.66*** 83.86 -29.59 302.57*** 128.58* 

  (0.79) (5.64) (1.01) (-0.14) (5.09) (1.91) 
              

Observations 130 130 130 130 130 130 

R-squared adjusted 0.28  0.29  0.29  0.29  0.29  0.29  

AIC 1747.91  1747.27  1747.14  1747.29  1747.09  1747.23  
 

Table 11: Regression of Income Inequality Risk Measures with Macroeconomic Control Variables incl. 
GDP Growth 

 
(The dependent variable is the CDS and the independent variables are tax to GDP, surplus/deficit to 
GDP, total debt to GDP, GDP growth, GDP per Capita [in T], mean, standard deviation, skewness, 
income bottom 10% and top 10% to total income, as well as the ratio income of top 10% to bottom 
10%. An OLS regression with robust standard error is applied. T-statistics are in parentheses and ***, 
**, * indicate significance on a 1 percent, 5 percent, and 10 percent level respectively.) 
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Yet, the developments within the financial crisis lead to the question of whether the 

perception of income inequality has changed with the financial crisis. A Chow-Test for the 

year 2008 for each detailed risk measure is conducted, to see whether a break in the data 

occurred with the onset of the financial crisis. The test revealed a break in the data for all 

detailed risk measures. Consequently, the impact of income inequality might have changed 

with the financial crisis and needs to be further detailed. Table 12 shows the results for the 

time before the financial crisis, and Table 13 shows the results after the crisis.  

The substantial difference in results represents a profound change of perception in 

financial markets regarding income inequality and therefore the interpretation has to reflect 

the break in data.  

Before the financial crisis, only the top 10 percent income to total income is 

significant. In addition the ratio has a decreasing influence. This means that the higher the 

income of the top 10 percent in relation to total income, the lower the sovereign default 

probability. Hence, the perception of income inequality among market participants and its 

influence on income inequality before the financial crisis stands in clear contrast to the results 

of the entire time span. The result suggests that financial markets have seen rising income 

inequality as neither a warning signal about future growth opportunities, nor as a significant 

factor in overcoming a sovereign debt crisis. On the contrary, an increase of the top incomes 

was probably seen as a positive aspect in terms of incentives within a society. As the analysis 

is based on market perception and not accounting terms the results give support to the 

probability of an animal spirit within the market not taking into account any warning signals. 
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  M15 M16 M17 M18 M19 M20 

  CDS CDS CDS CDS CDS CDS 
              

Mean -5.48           

  (-0.73)           

Tax/GDP 0.86*** 0.97*** 0.89*** 0.88*** 0.93*** 0.90*** 

  (3.13) (3.47) (3.42) (4.15) (3.45) (3.77) 

Surplus or Deficit/GDP -0.76 -0.84 -0.67 -0.65 -0.75 -0.64 

  (-1.13) (-1.05) (-0.87) (-1.02) (-0.96) (-0.91) 

Total debt/GDP -0.05 -0.08 -0.05 -0.05 -0.06 -0.05 

  (-0.91) (-1.40) (-0.87) (-1.06) (-0.96) (-0.95) 

GDP per Cap (T) 0.06 -0.31** -0.34** -0.39*** -0.32** -0.37*** 

  (0.14) (-2.16) (-2.56) (-3.01) (-2.35) (-2.69) 

Skewness   -0.08         

    (-0.07)         

Standard deviation     -11.44       

      (-0.94)       

Income top 10% / total 
income       -145.59**     

        (-2.29)     

Income bottom 10% / 
total income         86.6   

          (0.47)   

Income top 10% / 
bottom 10%           -0.9 

            (-1.29) 

Constant 41.79 -1.15 6.57 25.41** -3.48 4.92 

  (0.70) (-0.30) (0.77) (2.30) (-0.53) (0.94) 
              

Observations 41 41 41 41 41 41 

R-squared adjusted 0.34  0.34  0.35  0.40  0.34  0.36  

AIC 268.84 269.35 268.49 265.17 269.13 268.07 
 

Table 12: Regression of Income Inequality Risk Measures with Macroeconomic Control Variables excl. 
GDP Growth Before the Financial Crisis 

 
(The dependent variable is the CDS and the independent variables are tax to GDP, surplus/deficit to 
GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, skewness, income bottom 
10% and top 10% to total income, as well as the ratio income of top 10% to bottom 10%. An OLS 
regression with robust standard error is applied. T-statistics are in parentheses and ***, **, * indicate 
significance on a 1 percent, 5 percent, and 10 percent level respectively.) 

 

The results for the time span since the financial crisis are shown in Table 13. 

Comparing the results from before and after the financial crisis yields clear support for the 
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concept of a fundamental shift in perception regarding income inequality and its influence on 

sovereign default probability. The significance of the detailed income inequality measures for 

the time span after the financial crisis shows the same significances as for the entire time 

span. Hence, since the financial crisis income inequality within a country is seen as an 

important factor with respect to growth but also with respect to social cohesion for a 

sovereign’s default probability. But the contradicting results for before and after the financial 

crisis show the importance of not only using detailed risk measures but also taking the time 

span into account. Overall, the split of the data can be seen as important and the results have 

to consider this additional aspect. Therefore, the importance of income inequality cannot be 

validated for the entire time span and the long-term influence has to be further checked with 

an increased data set at a later point in time in order to ensure that the influence is not only a 

short-term market reaction to the extensive external shock of a financial crisis. Nevertheless, 

the knowledge about the influence of income inequality on sovereign default risk should be 

incorporated into long-term policy decision making in order to ensure a country’s stability 

also in unforeseeable crises.  

The results support the hypothesis that from a market perspective, income inequality is 

an important driver for sovereign default probability and influences growth as well as social 

cohesion. Both are important factors within financial crises, as revealed by analyzing the data 

before and after the financial crisis, because income inequality measures are only shown to be 

significant for the time span after the financial crisis. In addition, the detailed income 

inequality risk measures provide the level of detail required to reach an understanding of the 

complex mechanisms. 
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  M21 M22 M23 M24 M25 M26 

  CDS CDS CDS CDS CDS CDS 
              

Mean -170.66*           

  (-1.96)           

Tax/GDP -0.09 1.7 2.83 2.01 2.75 2.71 

  (-0.03) (0.55) (0.85) (0.62) (0.86) (0.85) 

Surplus or Deficit/GDP -3.74 -3.88 -2.51 -1.69 -3.57 -3 

  (-1.30) (-1.14) (-0.74) (-0.47) (-1.05) (-0.87) 

Total debt/GDP 2.27* 1.62 1.24 1.31 1.12 1.23 

  (1.78) (1.44) (1.18) (1.23) (1.10) (1.17) 

GDP per Cap (T) 0.89 -9.71*** -7.88*** -6.53*** -7.60*** -7.02*** 

  (0.17) (-4.56) (-4.63) (-3.88) (-4.62) (-4.33) 

Skewness   -28.92         

    (-1.63)         

Standard deviation     589.52***       

      (3.23)       

Income top 10% / total 
income       4,498.51***     

        (2.67)     

Income bottom 10% / 
total income         -7,978.36***   

          (-3.11)   

Income top 10% / 
bottom 10%           41.95*** 

            (3.15) 

Constant 1,605.51** 225.02*** -121.8 -552.81* 487.81*** -16.04 

  (2.30) (3.65) (-0.96) (-1.86) (5.17) (-0.16) 
              

Observations 89 89 89 89 89 89 

Adjusted R2 0.17  0.16  0.18  0.18  0.18  0.19  

AIC 1233.6 1234.38 1231.78 1232.14 1231.95 1231.77 
 

Table 13: Regression of Income Inequality Risk Measures with Macroeconomic Control Variables excl. 
GDP Growth After the Financial Crisis 

 
(The dependent variable is the CDS and the independent variables are tax to GDP, surplus/deficit to 
GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, skewness, income/bottom of 
top 10% to total income, as well as the ratio income of top 10% to bottom 10%. An OLS regression 
with robust standard error is applied. T-statistics are in parentheses and ***, **, * indicate significance 
on a 1 percent, 5 percent, and 10 percent level respectively.) 
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3.3 Interim conclusion 

This chapter has shown the importance of income inequality as a driver for sovereign default 

risk from a market perspective. The relationship between income inequality and a sovereign’s 

asset development has been established. Income inequality impacts a country’s growth 

opportunities by influencing the consumption habits of different social levels. Applying to the 

Gray et al. (2007) framework, the growth of an economy increases a sovereign’s assets, which 

are a fundamental driver of a sovereign’s default probability – that is, they are the 

fundamental driver of sovereign default risk from a market perspective. In addition, this 

chapter also outlines how income inequality influences a sovereign’s default probability in a 

supplemental way, because income inequality impacts social cohesion and social unrest 

within a country, as Sachs (1989) lines out. These aspects are essential with respect to 

overcoming a sovereign’s debt crisis. In order to understand these mechanisms, the 

importance of detailed risk measures are stated, because only these detailed risk measures – 

not aggregated ones – can mirror the complex relationship between income inequality and 

sovereign default risk.  

In the empirical analysis, the Gini index does not show a significant impact on 

sovereign default risk, but the detailed risk measures do. This result underpins the importance 

of using detailed risk measures to profoundly understand the relationship.  

The descriptive statistics as well as the empirical results show a positive relationship 

between an increase in income inequality measured as standard deviation, as well as the 

income of the top 10 percent, in relation to the overall income. This result means that the 

more unequal a society’s income distribution, the higher its default probability. A negative 

relationship was implied by an increase in income among the bottom 10 percent in relation to 

total income and the sovereign default probability. These results support the idea that income 

inequality associated with an increase of the upper incomes, as well as a widening of the gap 

between the upper and bottom incomes, may not support growth opportunities within a 

country via consumption, as the MPC arguments intends. Consequently, the asset 

development is negatively influenced. On the contrary, growth among the bottom incomes –

that is, a reduction of income inequality – leads to increased growth and improved long-term 

perspectives.  

In addition to testing the mechanism through which income inequality impacts a 

sovereign’s assets, the empirical analysis also supports the idea that income inequality 



51 

 

impacts the social cohesion of a country and thereby a sovereign’s default probability. A 

widening of the standard deviation of incomes shows an increasing impact, while an increase 

of bottom incomes shows a decreasing impact on sovereign default probability, even when 

GDP growth is included in the regression as a control variable. Consequently, a higher level 

of income inequality could mean less social consensus and cohesion, which would then 

negatively influence a sovereign’s likelihood of overcoming a sovereign debt crisis. In such 

situations, politicians must decide on measures for overcoming such a crisis, and the 

effectiveness is much higher if greater social cohesions already exists and can prevent 

extensive social riots.  

However, the empirical analysis revealed some more details, as the income inequality 

measures are only significant as outlined in the theoretical part for the period after the 

financial crisis. Before the financial crisis, the ratio of income of the top 10 percent to total 

income had a reducing influence – that is, it has the opposite effect after the financial crisis. 

This shift clearly shows a profound change in perception among financial markets regarding 

the importance of income inequality.  

Summarizing this chapter, the analysis has contributed to the existing literature by 

showing the overall connection between income inequality and sovereign default risk from a 

market perspective, theoretically and empirically. Moreover, the importance of using detailed 

risk measures based on the income distribution seems essential when analyzing the impact of 

income inequality on sovereign default risk. In addition, from a policymaker perspective, the 

change in significance of income inequality measured before and after the financial crisis 

gives important indications about how to handle income inequality within a country.  
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4 The financial economics of sovereign asset value 

It is a well-recognized precept in public finance that government assets should be reported in 

historical accounting value terms. Annual Statements of Financial Position, or similarly titled 

balance sheets, are published by all OECD countries, while special valuation projects for 

public assets and liabilities are also mounted from time to time. But what a government is 

really worth, and what should be encompassed, is a matter of agenda. More recently, financial 

economists have taken up a positivist or functional approach to public sector valuation, 

arising out of the market pricing of sovereign credit risk via sovereign credit default swaps 

(CDS) and similar instruments. From this perspective, the asset value of government is 

viewed more as a capacity to pay. Relevant issues have been tackled from two directions in 

this nascent literature. The first approach (Gapen et al. [2005], Gray et al. [2007]) starts with 

an ex ante definition and measurement of sovereign asset value, inputs this into the standard 

option based credit pricing formula (Merton [1974]) and tests for consistency with observed 

prices. A second approach (Kalteier/Posch [2013]) attempts to back out the implied asset 

value directly from market CDS prices; one could call this the ex post approach to sovereign 

asset valuation. Both strands have points of reference with existing empirical work on bond 

spread determinants, investigating such issues as whether country specific or global indicators 

are of more relevance (e.g. Edwards [1984], Boehmer/Megginson [1990], Caporale/Williams 

[2002], Longstaff et al. [2011] and Haugh et al. [2009]). 

 The underlying agenda of a more functional view of government asset valuation has 

merit for both sides: the government, in how it manages its funding and risk management, and 

the market, in reacting to those decisions. With this in mind, this chapter takes up the problem 

of reconciling the above ex ante and ex post approaches to sovereign asset value, together 

with the implications for both policy and market makers. To do this entails recognizing at the 

outset some fairly fundamental difficulties of principle. In the private sector, the conceptual 

and practical gaps between accounting and market valuations have long been understood. 

Much less clear is just how private sector valuation concepts could or should be extended to 

the public sector. Discussing the appropriateness of these concepts to the public sector 

involves three major aspects. First, the asset value maximization principle from classical 

corporate finance cannot be applied to public sector as in the public sector different values 

e.g. economic, social etc, are competing. Second, applying the discounted cash flow method 

to the public sector and third deriving a valuation process for public equity in conjunction 
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with the definition of an appropriate cost of equity for the public sector needs adaption and an 

in depth analysis. Discussing these aspects are the basis for an understanding of the 

application of private sector concepts to the public sector and enhances the literature.  

 In addition to the potential gaps between private and public valuation, another focus of 

this chapter is to describe the issues associated with the shift in perspective from public sector 

policymakers to market participants and the way they react to economic news. In the CDS and 

related credit markets, the widely used Merton pricing model (1974) draws on a contextual 

extension of the classic Black Scholes option pricing formula. Two key inputs for the pricing 

process are the asset cover, defined as the asset value divided by the face value of debt, and 

the asset volatility. The asset volatility has high implications from the policymaker angle as it 

points at the importance of budget flexibility. A higher asset volatility, e.g. because times are 

seen as more uncertain, need not impact directly upon (the level of) asset value as such. As in 

classic corporate finance, debt holders will impose a pricing penalty, which inter alia will 

mean a higher face value requirement in order to raise a given amount of cash. A visible 

manifestation for a government will be a decline in the asset cover ratio, with diminished 

public equity value as an adverse outcome. There is therefore some gain to the government of 

the day in maintaining a quick change ability in its budget settings. One could regard such an 

ability as the real option payoff to budget flexibility. In such terms, it assigns a market value 

to the hitherto informal concept of fiscal flexibility in public finance (Ostry et al. [2010], 

Zandi et al. [2011]). A further point of contact is with rules of thumb for the sustainable debt 

to GDP ratio (e.g. Appendix O), though the debt to GDP ratio has some operational 

shortcomings as a prudential indicator. 

The importance of the asset cover and the asset volatility raises the question of how 

these two input factors are defined by market participants. These must be based on some sort 

of information, whether subjectively based sentiment or economic in nature. From this point 

of view, the asset cover and the asset volatility should be regarded in the light of sufficient 

statistics for more primary inputs, or drivers. This raises the question as to how an 

independent observer might identify those primary drivers, and whether those drivers are 

themselves prudential or even sensible. The point applies in force to the period leading up to 

the financial crisis; in terms of how they reacted to available economic data, did the CDS 

market price it right? Of course, we know the historical answer to this: in at least some of the 

aspects they got it wrong. The general point that backing out implied drivers can help both 

traders and Treasury officials evaluate the economic basis for current pricing decisions, and 
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whether this is likely to be sensible or otherwise. As to the operational question (did the 

market get it right?) the econometric answer is no, or not entirely. Some of the economic 

drivers did indeed have the right sign and significance in predicting asset value or volatility. 

But other drivers that a priori one might have considered as warning yielded either 

insignificant coefficients, or perverse but significant signs. Results of this kind lend credence 

to an excess of ebullience (or Keynesian 'animal spirits') in the credit market at the time.  

 

4.1 Issues regarding the application of private sector valuation methodologies  

4.1.1 Maximization of the asset value 

A fundamental difference has to be taken into account before private sector CDS pricing, and 

inferences to be drawn, can be extended to sovereign asset value. Even if it were possible to 

measure sovereign asset values, the objective function of government might differ from that 

of the typical private sector enterprise. In the received theory of corporate finance it is the 

objective of management to maximize the asset value. Things are not so straightforward in the 

political arena, and not just because people do not like paying taxes. Nevertheless, there is 

potentially a maximum involved. As noted in the Appendix P, one possible approach might 

model the outcome as a Nash type cooperative equilibrium between the forces of the political 

left and those of the right, i.e. as a social consensus, the precise balance of which may shift 

from time to time with the political balance. As in the classic Nash theorem, the resulting 

equilibrium is itself a maximum, from which the asset value emerges as an outcome. It is no 

longer a simple maximum, but it remains an optimum given the political constraints. 

 

4.1.2 Discounted cash flow evaluation 

Another group of conceptual issues concerns whether, and to what extent, standard private 

sector valuation models, based on the classic work of Miller-Modigliani (1958), can be used 

to establish an appropriate ex ante sovereign asset value. There are certainly some practical 

impediments to its computation in terms of the private sector discounted cash flow analogue. 

As with the private sector, the asset value of government could formally be constructed in 

terms of the present value of the expected cash flow outcomes at current policy settings in 

Appendix O illustrates this in terms of a simple government cash flow valuation. The model 

has three policy settings, namely the tax rate, core government spending, and public 
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investment spending. The core budget surplus or deficit, or operating balance before gains and 

losses, is the difference between the tax income and expenditure. Given costs of equity and 

debt capital, the valuation process could, in principle, proceed much as for the private sector. 

It would consist of two items, the first the sum of future budget cash surpluses or deficits, 

discounted at the weighted average cost of capital and the second current cash reserves, or 

investments in floating rate instruments. In such a process, additional equity is generated in 

any period if there is a core budget surplus, while deficits must be financed by running down 

realizable equity or by issuing new debt. An initial point of difference is that new government 

equity cannot be freely sold on the open market, so in this sense there is shadow price 

attached to the nonnegativity of sovereign equity capital. The ability to raise public debt 

removes this constraint. But applying this method to the public sector raises the question 

about the definition of public equity and cost of equity. 

 

4.1.3 Definition of public equity and cost of equity 

Implications also exist for the division of sovereign asset value as between (public) equity (E) 

and debt, which in turn have policy importance and welfare implications. The two approaches 

earlier mentioned differ in the way they approach this problem. The ex ante approach requires 

an upfront definition of equity and a calculation or convention as to its value. The ex post 

method obtains equity value E as a residual to debt once the asset value has been backed out 

of CDS prices.  

Nevertheless, there remain some significant differences between private and public 

sector valuation for equity. At the minimum, these imply a number of constraints on the 

valuation process that do not appear in the private sector context. The first is that not all 

sovereign equity can be directly priced in the open market. It is useful in this context to 

distinguish two categories of equity. 'Embodied', or 'realizable' equity could be spun off and 

sold according to either necessity, or else to the ideological leanings of the government of the 

time. The definition is intended to be broad: the label could be applied to either physical or 

intellectual capital (software operations and the like). Privatizations of public assets from 

distress or ideological motivations have become common across many economies. In 

principle, a cost of equity capital could be ascertained for embodied capital, e.g. from market 

pricing of comparable private sector companies. 
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  However, other important elements of public sector capital can have no private sector 

context; one could refer to these as ' disembodied' or ' nonrealizable' sovereign capital. The 

sovereign power in and of itself is of this nature; governments can do things that the private 

sector cannot. Likewise, externalities (social capital) created by government actions add value 

to private sector beneficiaries that might nonetheless be difficult to measure.  

Absent the ability to measure economic value with any degree of precision, a cost of 

capital cannot be assigned to value benefits that might stem from disembodied sovereign 

capital. Indeed, the social cost of capital remains an ongoing preoccupation for both the 

theory of economic growth and on a more practical level, for the activities of government 

departments concerned with infrastructure development. Much of the literature discussion can 

be boiled down into two strands, not necessarily exclusive. The first is the opportunity cost of 

social capital: if taxpayers did not have to contribute to the activities of government, they 

could earn a market rate on their savings. The precise market rate may depend upon the 

context of the public spending proposed. The second strand originates in the Ramsay theory 

of optimal growth, and is cast in the context of a presumed steady state balanced growth 

mode. The subjective rate of time preference, the rate of population growth, and the rate of 

technological progress are all parametric inputs. For general references on the public sector 

cost of capital, see e.g. Marglin (1963), Lind (1982,1990), Moore et al. (2004), Boardman et 

al. (2006). 

Another could be to ask market participants what their valuation of sovereign asset 

might be; and to make it more convincing, to do it where their own money is at risk, just as 

for shares or any other form of market based valuation. That is the approach followed in the 

present chapter, whereby sovereign asset value is backed out of the yield curve for sovereign 

debt, measured via the medium of sovereign credit default swaps. If asset value (A) can be 

determined in this way, then given the market value of debt, the value of government equity 

(E) can be backed out. By proceeding one step further, even the implied cost of equity capital 

could be recovered, resolving a long standing difficulty in the valuation of public sector 

projects. 

 

4.2 Sovereign asset cover as a prudential statistic 

As a matter of scope, the term sovereign asset value could encompass different perspectives 

on the activities of government and the powers availability in their exercise. But while in 
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principle the sovereign power of disposition could extend to the entire resources of an 

economy, this is plainly not the way that the financial markets would view things. For there 

are both practical and political limitations in the ability of governments to change policy 

settings in response to developing financial distress, and to so within a reasonable timeframe. 

Thus the first task is to pin down the meaning of sovereign asset value, as it might be assessed 

by the financial markets and used in the context of the pricing of sovereign credit. The impact 

of budget exposure risk and other volatility sources can be addressed within this framework.  

 

4.2.1 Asset cover and volatility 

It is useful to begin with a brief review of the financial economics underpinning the CDS 

pricing technology, initially in the more familiar context of a private sector company. In the 

absence of tax advantages from debt (a natural assumption in the sovereign context), the 

textbook asset value (A) of a levered company is the sum of the market value of its debt and 

its equity: A= L+ E. In what follows, the market value L of the debt will be distinguished 

from the face value Lf of the debt, adjusted to reflect the passage of time, which represents the 

legal liability of the firm. More precisely, Lf can be regarded as the historical accounting value 

that stems from the initial issue price of the debt, revalued at each period using the yield curve 

at the time of original issue. Such an approach forms the basis of general accounting (SNA, 

GFSM, BPM6) conventions and the World Bank Public Sector Debt (PSD) statistics used in 

the present study. 

In the Merton option based approach to CDS pricing, the spread over the risk free rate 

is captured in terms of either an implicit call on equity value E or a put option on debt value 

L. In the former, the equity of the firm can be regarded as a call option on the asset value, 

which is in the money so long as the asset value is greater than the debt liability Lf. In the 

latter version, the debt holders have effectively been required to write a put option exercisable 

if and when the asset value falls below the debt's face value; fLA  , i.e., default has 

occurred. By this time, shareholder equity E is zero, and the market value L of debt is equal to 

the residual asset value, net of bankruptcy costs and prior claims such as employee payouts 

(collectively C). Key drivers for the implied option value at any given prior time t are the loss 

given default  ][ CAL f  , the volatility of asset value A  and the risk free rate rf. In CDS 

pricing the loss given default enters via the recovery rate, which is the complement of the loss 

given default relative to the face value Lf (Figure 3 illustrates). The asset price process is 



58 

 

assumed to be a generalized Brownian motion process. Two time paths are depicted with an 

equal mean drift and the same underlying unit normal stochastic driver. However, the asset 

value for firm b has been subject to a higher volatility than for firm a: aAbA ,, 3  , creating 

a different time path (Aa versus Ab). The historical debt liability Lf is assumed to grow at the 

same rate, so at time 0 there has been little to distinguish the two firms. At time td,b the higher 

volatility firm b eventually defaults. The recovery rate for debt holders is the recovery 

amount, divided by the face value (D).  

 

 

Figure 3: Asset Cover and Debt Recovery 
 

(The figure shows two possible paths of asset values Aa and Ab where the volatility of path b is 

assumed to be higher than that of path a. Lf denotes the face value of liabilities and L its market value. 

D is the market value of debt and C are the cumulative claims in the event of a bankruptcy.)  

 

 In what follows, the asset cover at any time prior to default will be defined as the ratio      

fL

A
. At time te in Figure 3, the two firms have the same asset cover. In CDS pricing, as for 

standard corporate finance theory, the asset value A and its volatility A  are generally 

assumed to be independent inputs. A basis for this exists in CAPM and related asset pricing 

theory, where asset volatility can be diversified away. However, the same need not be true of 
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the asset cover. A higher asset volatility will increase the price of the implied default options. 

To the purchaser of a new debt offering, the implicit value of this option has to be reflected in 

the interest rate. A levered firm seeking to raise a given amount of cash to fund an expansion 

program, or refinance itself, will therefore have to issue debt with a higher face value Lf, 

which for any given asset value will diminish the apparent asset cover ratio. Thus in reality 

the debt face value curve may differ as between firms a and b (respectively ', ff LL  in the 

diagram). At time te, the two asset cover ratios are no longer the same. Indeed, firm b would 

have defaulted earlier, at the point where 'fb LA  . 

 In the foregoing framework, higher volatility A  as such does not impact upon 

aggregate asset value. But it may influence value shares as between debt holders and 

shareholders. Higher asset volatility will necessitate issuing debt of higher face value, so that 

in good times higher coupon payments, or principal repayments, will constitute a burden on 

cash flows to shareholders. In such terms, there will arise a payoff to shareholders in adopting 

policies that moderate volatility, or earnings uncertainty, even where there is no penalty to 

asset value as such. The point has importance in the public sector context, where equity 

stakeholders are now taxpayers and welfare beneficiaries.  

   

4.2.2 Credit spreads and the real option to budget flexibility 

Backing out apparent asset values from CDS may not be universally successful, for various 

operational reasons or maintained hypotheses. Such limitations apart, the link between asset 

values and credit spreads may be indeterminate for very high grade credits: beyond a certain 

point, higher asset value conveys no measurable benefit for the yield on country's debt. 

However, this does not appear to be a common limitation, for to put it differently, not too 

many sovereign issues enjoy the CDS equivalent of an AAA market rating. 

 A related issue is just what part of sovereign asset value is being revealed. It may be 

that market participants’ price only the embodied asset value, making due allowance for 

liquidity or time to realize (e.g. cash reserves versus potential privatizations). This should not 

be interpreted to mean that asset value stemming from the residual power to tax has no 

intrinsic value. But it may be that the country in question cannot safely raise taxes, or wind 

back public spending program, without serious social unrest. The resulting budget exposure 

risk will be reflected in its sovereign credit spread. A worst case scenario would be where the 



60 

 

country has exhausted both lines of recourse: sold off its realizable assets and stuck with an 

inflexible budget. On the other hand, a country that enjoys greater budget flexibility can 

widen the scope of the asset value that is being priced into CDS to encompass the real option 

stemming from budget flexibility.  

 The flexibility real option can become manifest in either or both the level of asset 

value (A) or its volatility ( A ). The interplay between the two for the revealed asset cover 

spread is illustrated in Figure 4. The curves are constant CDS loci with an increasing CDS 

(credit) spread as indicated. On the vertical axis is the log asset cover ratio. If this is lower 

(vertical downward arrow), then other things being equal, the CDS spread should be higher 

(as in point I vs. 0). On the other hand, a country that enjoys lower asset volatility can have a 

lower asset cover ratio but nevertheless just the same credit spread (as in II vs. 0). This might 

be the case if such a country can adjust its policy settings to cope with any unforeseen and 

potentially adverse budget pressures. As earlier marked, such an ability amounts to a real 

option. The real option to budget flexibility does not necessarily augment asset value as such, 

but it does pay off in favor of the equity value component via the volatility effect. 

 

 

Figure 4: The Real Option to Budget Flexibility 
 

(This figure shows the impact of higher CDS spreads on the log asset cover [ln A/Lf].) 
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 A separability principle underpins much of the preceding discussion, namely that 

sovereign asset volatility as such does not impact directly upon asset value; the effect is 

instead indirect, via an implicit pricing penalty on debt. However, the underpinning argument, 

namely that volatility can be diversified away, may not hold with respect to sovereign debt. 

Other things being equal, there could be a negative direct impact: higher volatility is 

accompanied by lower asset value. On the other hand, it might be that governments recognize 

this as an exposure to the pricing of their debt and respond with habitually conservative policy 

settings intended to compensate for cyclical budget pressures. Viewed as a between country 

effect, higher asset values might then be associated with countries that have habitually more 

variation in GDP and therefore tax income and welfare spending. For any given country, this 

can nevertheless be quite consistent with a negative effect on asset cover of a perceived 

increase in uncertainty over time.  

 

4.2.3 Operational perspectives 

Backing out an implied asset cover and volatility from current CDS spreads could be regarded 

as a form of economic factor analysis. In turn, this can inform the analyst as to whether 

current market parameters might presage trouble, or on the other hand, opportunities. For 

instance, a sovereign issue for country X that is trading with an implied asset cover the same 

as position 0 in Figure 4, but only half the revealed volatility, would enjoy a much lower 

spread than a comparator at position 0 (country O, say). In Figure 4 the credit spread for 

country X would lie on a pricing curve above that for country O. An independent observer 

might observe that country X traded above country O, identify the reason as a very low 

implied volatility, and decide that this is unwarranted  country X is simply not that safe in 

terms of exposures to potential shocks. That would be a signal for the analyst to go short on 

country X or a spread trade versus country O, as better able to withstand a shock impacting in 

common. As an alternative scenario, a sovereign Treasury might discover the market appears 

to be pricing in much lower asset cover than warranted by its budget exposure risk, and take 

steps to remedy an evident perception problem. 

 A second perspective arises from term structure considerations. Drawing on the model 

of Appendix P, sovereign asset value can be regarded as the present value of a cash flow 

profile. As such, it will have a duration, incorporating its sensitivity response to shifts in the 

discount rates for equity and debt. Which version of duration, whether Macaulay (1938), 
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Fisher-Weil (1971), or directional Bowden (1997), depends on the observer's concerns about 

possible term structure shifts. Differential sensitivity of measured asset value might result, so 

that the asset value backed out of one year sovereign debt may well differ from that obtained 

using 10 year debt. In operational terms, the ability of a country to respond to adversity in the 

short run might be limited by adjustment costs and political impediments. The asset value as it 

appears backed out of one year debt might therefore appear lower, relative to that from longer 

debt, where the country has had more opportunity to fully adjust.  

 

4.3 Asset value and economic factor analysis 

As earlier noted, market pricing of a sovereign's credit can be regarded as a form of applied 

factor analysis. Participants will follow a number of primary economic statistics, news, and 

subjective assessments of sentiment. These can be referred to as the economic drivers; 

candidate variables are discussed below. In the pricing process, their separate influences are 

then condensed into just two factors of primary pricing interest, namely the asset cover ratio 

and the volatility. In this sense the pricing factors can be loosely viewed as sufficient statistics 

for the underlying economic drivers. The section above reviews their entry as such into the 

CDS pricing formula. The empirical work will then be concerned with identifying economic 

drivers that contribute to or influence one or the other of the primary factors. These can 

encompass both between-country perceptions and variation over time within any given 

country; the difference is outlined below. 

 

4.3.1 The algorithm for computing asset values 

The pricing model widely used in the markets for CDS has its origin in the Merton option 

pricing model for corporate debt (Merton [1974]). The method for backing out the implied 

asset values, given the CDS price, solves iteratively for both the asset value and its volatility, 

in this respect a further development of that in Kalteier/Posch (2013) to encompass 

endogenous asset value volatility.  

 The key expressions are the probability of default (PD) and the distance to default 

(DD), which are related to the CDS spread by the equations: 

raterecovery
dspreaCDS

PD 


 


;
1

                 (1) 
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)(1 PDDD                                                                     (2) 

In expression (1), (2),  is the recovery rate when a default occurs, and  is the inverse 

standard normal distribution function. In market CDS pricing the recovery rate is 

conventionally taken to be 40 percent and this will be used in what follows. Given the 

observed CDS spread, the asset cover 
fL

A
y  and the asset volatility A  then satisfy the 

Merton equation: 

)
2

(ln
1 2
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A

ryDD 


                               (3a) 

where  is maturity and fr  is a risk free rate, or a proxy (see below). For computational 

purposes, expression (3a) can be written as  

)]2()[(
2

ln 2
fE rDDDDyy  

;                                       (3b) 

where  

AE y
 1

           (3c) 

is the volatility of equity. Given E , equation (3b) has a single real root y* in the zone 

10  y which can be solved numerically via Goal Seek in Excel or similar, giving fyLA  . 

The historical sequence of monthly estimated asset values can be used to derive empirical 

estimates of A , and hence updated estimates of E  from (3c) and y from (3b). The iteration 

continues until convergence has been achieved. In practice, a startup value for E  can be 

taken as the volatility of junior debt. However a point of departure from Gray et al. (2007), 

Kalteier/Posch (2013), is that junior debt is not taken as tacit sovereign equity value; it is 

simply an iterative starting point. Indeed, in the empirical work that follows, the face value 

concept is that of total government debt. While offshore reputation is indeed important (Eaton 

et al. [1986]), political unrest would likely follow from giving offshore holders preference, in 

the absence of any ex ante commitment to do so. Thus no distinction is made between internal 

and externally raised public debt unless there is formal (legal) documentation as to seniority 

in the event of financial distress. In practice, the market follows a number of conventions in 

pricing CDS (Löffler/Posch [2011]). Sovereign CDS are traded denominated in USD for all 

countries but the USA for which EUR CDS are typically traded. The CDS with a maturity of 

five years is the so called on-the-run quote and is the most liquid contract. For market pricing 
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the risk free rate is commonly taken as the 10 year US T bill rate, notwithstanding that the 

CDS in question may refer to a bond of much shorter maturity, or that a 10 year T bill is not 

really risk free. However in the current context, the objective is simply to back out the asset 

value that the market is evidently employing at the time, given their pricing conventions.  

4.3.2 Linking asset cover to country characteristics 

The objective in the empirical work that follows is to identify a number of observable 

variables that might influence market participants in valuing sovereign liabilities. As earlier 

mentioned, the economic influences are vectored via two pricing factors of primary interest, 

empirically backed out from observed CDS spreads. The asset cover ratio fLA / constitutes 

the first of these dependent variables. This is generally fitted as )/ln( fLAy  both as a 

welfare metric, and in log terms, to conform with the integration status of the chosen 

explanatory variables. The volatility A  is the second dependent variable. 

  It may well be that the true, underlying values (A*, say) that market participants might 

use in valuing debt are subjective and therefore not directly observable, but a maintained 

hypothesis will be that the difference  *AA  is uncorrelated with the observable right 

hand characteristics. Likewise, bearing in mind that both pricing factors are themselves the 

result of an estimation process, it will be assumed that estimation errors are uncorrelated with 

the disturbances in the regression that explain the primary factors in terms of their economic 

drivers. 

 Turning to the right hand or explanatory variables, the country data takes the form of 

combined cross-section-time series for a number of selected variables. A point of departure in 

the present study is that both fixed and variable effects appear in the fitted equations. In this 

context, the generic decomposition )( ,, itiiti xxxx  into fixed and variable effects can 

reveal differences in the way that the market perceives both general level effects for each 

country and the impact of changes from quarter to quarter. The econometric representations 

are therefore fitted in the general form: 

  tiki ki ikxtikxkikzkotiy ,, , ),,,(,,     , 

with the first two terms on the right hand side giving the mean iy for each country. The 

variables generically indicated as ikz ,  can include the means ikx , , as well as further 

indicators, and can be referred to generically as 'country ' or 'fixed' effects .  
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 To see the possible relevance of mean versus variable components, a given country 

might be viewed as having sufficient political stability or budget flexibility to justify a lower 

asset cover ratio, on the average, as compared to other countries. This is the fixed effect and is 

measurable via the coefficient 
k  for some variable 

kz . It might be that 
kxkz  where time 

series observations are also available, as tikx ,, . But the sovereign's ability to cope might be 

diminished following adverse developments at any given time. Indeed, the coefficient of the 

variable part (as deviations from the mean) might well be of opposite sign to that of the fixed 

effect: 0;0  kk  .   A further subclass of variables generating  coefficients can 

include interactions between country effects (i) and time series effects (i,t) of the form 

),,,(, ikxtikxikz  where 
kz does not coincide with 

kx . Specific examples are given in 

Table 14. For example z = GDP volatility, together with x = government consumption: GDP 

ratio, would reflect a higher exposure to government expenditure where the nation has a more 

variable GDP. 

 The dependent variables (y) can be either the asset cover ratio or the volatility. An 

issue to be explored is whether the primary impact of a designated economic driver is 

vectored via the asset cover or the volatility. As pointed out in above, volatility can impact on 

asset cover via the face value of the debt, and possibly via other channels. One way of 

checking this channel will be to include the volatility as a right hand variable in the equation 

for the asset cover, in addition to the designated driver. If the latter then offers no marginal 

significance, it could then be that its primary impact is via the volatility with no independent 

influence on the asset cover ratio. 

 In what follows, the generic model is explored using quarterly time series-cross-

section data on 15 countries, from Q4 2004 to Q4 2009. This period spans the start of 

liquidity in the CDS market (around 2004) until the shakeout associated with the financial 

crisis 2007-09, where liquidity collapsed. CDS data is collected from Bloomberg on a daily 

basis. Monthly estimates for AA ,  are prepared as outlined above. The CDS data is averaged 

to a monthly basis and robustness checks conducted on the aggregation methods (mean, 

median, weighted) show stability of the results. The monthly estimates of the asset value and 

volatility AA ,  are then averaged quarterly to become consistent with the availability of the 

economic data. The World Bank (IBRD) is the source of most economic driver data, while 

political index (cpg) series is sourced from Woldendorp et al. (2011). In some cases the 
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economic data are annual and have been interpolated to match the quarterly basis. Table 14 

contains more detailed data specifications. Abbreviated symbols appear in column 1 with the 

full names and definitions in column 2, and data sources in column 3. 

 
Abbreviations of variables Details Source 

GDP per Cap PPP(ln) Log per capita GDP, based on purchasing power parity, expressed in USD. World Bank 

Gov. consump./GDP General government consumption to GDP. Includes all government current 

expenditures for purchases of goods and services incl. compensation of 

employees, most expenditures on national defense and security, but no 

military expenditure. 

World Bank 

Domestic credit /GDP(ln) Log of domestic credit to GDP. Credit provided by the banking sector to 

various sectors on a gross basis. Only credit to central government is net. 

The banking sector comprises monetary authorities and banking institutions 

where data are available. 

World Bank 

Reserves/GDP Total reserves to GDP. Comprises holdings of monetary gold, special 

drawing rights, reserves of IMF members held by the IMF, and holdings of 

foreign exchange under the control of monetary authorities. 

World Bank 

Unemployment(ln)  Log proportion of labor force without work but available for and seeking 

employment. 

World Bank 

GDP vol × GDP per Cap PPP 

_demean (ln) 

Interaction between the GDP volatility and the ln of the GDP per Capita 

adjusted for purchasing power parity. 

 

World 

Bank/own 

calculation 

CPG Ideological complexion of parliament (CPG) is an indicator for left-right 

wing flavor as per parliament seats. Scale is from 1 to 5 Right to Left wing. 

Woldendorp et 

al. (2011) 

I{surplus}×balance/GDP Cash surplus to GDP. Cash surplus is defined as revenue minus expenses. 

Dummy surplus=1 if surplus>0, zero otherwise.  

World Bank 

I{deficit}×balance/GDP Cash deficits to GDP. Cash deficit is defined as revenue minus expenses. 

Dummy deficit=1 if surplus<0, zero otherwise. 

World Bank 

GDP vol STD of log changes in GDP  Own 

calculation 

GDP vol×Gov. 

consum./GDP_demean 

Interaction between GDP volatility and government consumption  

Table 14: Details on Economic Drivers; Definitions and Sources 
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Table 15 contains summary statistics for averages over the data period. Most variables 

appear as logs or log changes, with the remainder either as ratios or in one case (cpg) as a 

proxy indicator for political leanings. In particular, the volatilities conform to the volatility of 

log changes, as required by the Brownian motion.  

 

Country GDP per Cap 

PPP(ln) 

Gov. 

consump./GDP 

Domestic credit 

/GDP(ln) 

Reserves/GDP Unemploy 

(ln) 

CPG GDP 

vol 

Australia 10.498 0.173 4.850 0.047 1.568 2.857 0.007 

Austria 10.535 0.185 4.866 0.041 1.523 2.857 0.025 

Belgium 10.472 0.229 4.695 0.035 2.060 3.000 0.021 

Denmark 10.526 0.266 5.270 0.136 1.462 2.000 0.032 

France 10.387 0.236 4.765 0.040 2.136 2.000 0.023 

Germany 10.458 0.186 4.878 0.039 2.218 4.000 0.026 

Greece 10.224 0.182 4.698 0.011 2.194 2.000 0.026 

Italy 10.352 0.201 4.785 0.043 1.952 3.238 0.024 

Netherlands 10.589 0.253 5.240 0.035 1.301 2.857 0.028 

Norway 10.885 0.196 4.424 0.146 1.312 3.385 0.021 

Portugal 10.077 0.206 5.083 0.052 2.053 3.619 0.022 

Spain 10.344 0.187 5.217 0.015 2.330 4.000 0.038 

Sweden 10.517 0.263 4.835 0.070 1.933 2.667 0.028 

Switzerland 10.688 0.111 5.167 0.164 1.366 3.000 0.025 

United States 10.720 0.163 5.444 0.019 1.699 4.000 0.028 

Table 15: Descriptive Statistics for the Variables in Table 14 for the Time Span from Q4 2004 till Q4 
2009 
 

 

4.3.3 The economic drivers 

A given variable (indexed k) can enter in two different forms: a country effect (indexed i), and 

as a time series deviation from the mean (indexed i,t). The suffix 'de-mean' indicates that the 

relevant variable has been expressed as a deviation from its time series mean. As an instance, 
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logGDPcapitaPPP can enter both as the country average over the sample period (indexed i), 

and also as the time series deviation from the mean. The latter is denoted as 

lngdgCapitaPPP_demean, and indexed i,t. Thus it could be that richer countries are viewed by 

the market as better able to adjust to adverse events, and therefore able to support sovereign 

borrowing with a comparatively low asset cover ratio. The beta for the country effect GDP 

variable (indexed i) might even be negative. But rich or not, any country will be adversely 

affected when times get worse. Thus the coefficient of the de-meaned GDP variable could end 

up positive. 

 The variable marked vol_gdp×lngdpCapitaPPP_demean is an interaction effect. The 

volatility of per capita GDP is indexed by i as a country mean, while the second term captures 

the time series variation in the same variable, so indexed i,t. The variable 

vol_gdp×govcon2GDP_demean is similarly an interaction between a country effect and a 

time series effect, but this time between two different economic indicators. Its inclusion 

would test whether a country with more unstable GDP's would be more exposed to core 

government spending deteriorations, such as might arise from unemployment benefits when 

times are bad.  The potential impact of the government budget balance (balance) appears in 

the form of two government budget variables, namely I{deficit}×balance/GDP and 

I{surplus}×balance/GDP. The indicator I{} distinguishes whether there is a budget surplus 

(balance>0) or a deficit (balance<0). A priori both coefficients should be positive, but it may 

be that traders pay more attention to deficits than to surpluses. 

 

4.4 Results and discussion 

The econometrics reported in what follows examines the impact of economic drivers. The 

data span late 2004 to late 2009. After that date the CDS market virtually collapsed for a 

space of time, showing signs of resurrection only in 2012. A particular focus within the 

chosen time span is whether the market 'saw it coming'  in other words, responded to 

warning signs in the economic indicators. Further agendas concern a dichotomy between 

country effects and time series effects for the same variable, and interdependence between 

asset cover and asset or driver volatility.  

 The economic drivers listed in Table 14 were fitted, with inclusion/ exclusions where 

appropriate to minimize likely multicollinearity. Table 16 gives the results from a reasonably 

typical time series-cross-section regression with the log asset cover as the dependent variable. 
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Several features are apparent, most robust to alternative inclusions in accompanying right 

hand variables. 

 The country effect for GDP is negative and significant: the asset cover diminishes for 

richer countries. The effect remains if A is included among the right hand variables: for any 

given country asset value volatility, richer countries need to maintain a lower asset cover for 

any given credit spread. The country effect for reserves relative to GDP is negative i.e. 

necessitating a lower habitual asset cover ratio. As the reserves rise over the economic cycle, 

the asset cover rises, or the face value of debt falls, indicating a lower credit spread. The fitted 

asset cover appears unaffected by a rising budget surplus, but will be progressively lowered 

where there is a rising budget deficit, i.e. a deterioration. Traders are less impressed by a 

better budget balance than they are unimpressed by a deteriorating one. 

 Driver effects such as those above are consistent with a priori expectations as to 

prudence on the part of the credit market. Much less consistent are the responses to cyclical 

indicators such as unemployment and credit. High unemployment countries are perceived as 

having a lower average asset cover ratio, as one would expect. But as unemployment rises 

over the cycle the perceived asset cover paradoxically rises; and this remains the case for a 

given asset volatility, as in column 3. The same effect is apparent for credit expansion, 

another cyclical variable. On prudential grounds one would expect perceived asset cover to 

fall as credit expands in an economy. To this extent, the results support the idea that the credit 

market suffered historically from unwarranted optimism. 

 As to infectious optimism or 'animal spirits', an apparently perverse response to 

cyclical expansion is consistent with a general concordance of fitted sovereign asset cover 

with the stock market (Figure 5 illustrates). The heavier shaded locus is the MSCI World 

index, while log asset cover ratios for Spain, Italy and Greece are included, all rescaled with 

common origin value as 100. In the expansion phase, there is a fair degree of concordance 

between the asset cover for those southern European (S.E.) countries and world stock 

markets. However in the period after 2008 when the stock market was falling the perceived 

asset cover for the S.E. countries were slow to follow. 

 Perhaps contrary to expectations, conservative governments (smaller cpg) do not 

appear to assist asset value. However, there may be causal effects at work here  conservative 

governments tend to be elected following expansionary spending episodes, when things have 

already deteriorated. Finally, none of the country interactions (e.g. 

vol_gdpi×govcon2GDP_demeani.t) are significant. 



70 

 

 The regressions for A reported in columns 4 and 5 tend to be more responsive to time 

series effects. The coefficient for time series (de-meaned) GDP is negative, as one would 

expect; uncertainty drops in better times. Likewise, volatility falls with an improved budget 

balance. On the other hand, the coefficient for the time series government consumption is 

negative, suggesting that the market ignored a potential hazard sign.  

 Some evidence for a reinforcing interaction of the time effect with the country effect 

appears for the gdp variable, though not for the interaction involving government 

consumption. Adding the interaction variable vol_gdplngdpCapitaPPP_demean produces a 

near significant negative effect, suggesting that the volatility response to improving GDP is 

more marked in countries that chronically suffer from more income volatility.  
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  M1 M2  
		 ln(A/Lf) ln(A/Lf) A A

GDP per Cap PPP(ln) -0.57*** -0.65*** 0.73*** 0.73*** 

		 (-7.00) (-7.76) -5.93 -5.86 

GDP per Cap PPP_demean(ln) 0.14 0.44* -2.65*** -2.28*** 

		 -0.57 -1.67 (-4.89) (-2.84) 

Gov. consump./GDP -1.15*** -0.99*** -1.42*** -1.46*** 

		 (-4.37) (-3.52) (-2.80) (-2.85) 

Gov. consump./GDP _demean -0.28 0.82 -9.49*** -9.10*** 

		 (-0.12) -0.36 (-2.76) (-2.59) 

Domestic credit /GDP (ln) -0.78*** -0.80*** 0.17* 0.17** 

		 (-15.30) (-15.21) -1.94 -1.97 

Domestic credit /GDP_demean (ln) 1.03*** 0.97*** 0.48 0.47 

		 -4.83 -4.62 -1.32 -1.3 

Reserves/GDP -2.45*** -2.64*** 1.61** 1.57** 

		 (-8.11) (-8.77) -2.55 -2.44 

Reserves/GDP _demean 4.42*** 4.45*** -0.25 -0.19 

		 -6.25 -6.59 (-0.18) (-0.14) 

Unemployment(ln) -0.58*** -0.58*** 0 0 

		 (-12.01) (-12.17) (-0.01) -0.02 

Unemployment_demean(ln) 0.77*** 0.77*** -0.01 -0.01 

		 -7.77 -8.02 (-0.03) (-0.08) 

CPG 0.06*** 0.06*** -0.02 -0.02 

		 -4.44 -4.5 (-1.06) (-1.15) 

I{surplus}×balance/GDP 0.34 0.58 -2.04*** -1.97** 

		 -0.81 -1.34 (-2.60) (-2.43) 

I{deficit}×balance/GDP 6.18*** 6.02*** 1.36** 1.42** 

		 -12.68 -12.49 -2.18 -2.21 

GDP vol. 21.89*** 22.52*** -5.42* -5.41* 

		 -12.15 -12.3 (-1.79) (-1.79) 

GDP vol GDP per Cap PPP_demean (ln) -14.96 

        (-0.59) 

A 0.12*** 		

		 -3.3   

Constant 11.07*** 11.96*** -7.79*** -7.76*** 

		 -11.92 -12.35 (-4.71) (-4.67) 

		         

Observations 299 299 299 299 

R2 0.48 0.72 0.49 0.49 

 Table 16: Cross-Section Regression Results 

(This table gives the results for four models, two explaining the log asset cover and two for the asset 
volatility. Regressions where estimated with country fixed effects using cluster robust standard errors. 
The robust t-statistics are given in parenthesis. *** denotes 1%,** 5% and * a 10% significance of the 
coefficients.) 
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Figure 5:  Asset Cover vs. Stock Markets (MSCI World) 
 

(This figure compares the asset covers of three European countries over time along with the return of 
the MSCI world equity index. All variables are indexed to 100=Q4 2004.) 

 

4.5 Interim conclusion 

The functional approach to government asset value is positivist in nature; it aims at 

identifying what the financial community thinks about sovereign asset value, as backed out 

from a market instrument, namely CDS. At any given time there may not be agreement 

between what the market thinks is a government’s value and a government's own accounting 

based valuations. Potential reasons for this have been surveyed in this chapter. In addition to 

the long standing book value vs. market value dichotomy, there are divergences specific to the 

public sector. Intangible or unrealizable public assets cannot be priced, and the discount rate 

is either indeterminate or controversial.  

 This is not to say that the Treasury should pay exclusive attention to either one or the 

other. Traditional accounting valuations remain an essential prudential check on public 

spending. However, the ability to back out market value, as presented further up in this 

chapter, facilitates some new dimensions in public sector financial management. Unlike the 

private sector it is not a necessary, or even desirable, public sector objective to maximize asset 
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value as such. Thus it should not be a surprise to find that some wealthy countries run a 

habitually lower asset cover. But what the market can reveal that might be of more concern is 

the implied volatility of asset value as it is jointly backed out from CDS. Asset volatility does 

impact on the division of asset value as between debt holders and equity stakeholders such as 

taxpayers and welfare beneficiaries. Governments more exposed to economic shocks, whether 

external or internal, need to make more provision for buffering the resulting equity exposure. 

The ability to do so endows a real option value to budget flexibility. 

 Context aside, some of the ideas of corporate sector financial risk management can 

apply with equal force to sovereign fiscal management. Duration matching provides one such 

context. Core budget operating balances ('obegals') can be exposed at different wavelet levels: 

short run, business cycle and longer run structural pressures. Matching asset side responses 

might draw first on short run cash reserves, followed by spending and tax changes, with asset 

floats as a longer run recourse. A level of adjustment capability at all maturities enhances the 

real option value and should by that token require less overall asset cover for any given level 

of debt.  

 A further point of reference is to the economic literature on fiscal rules versus 

flexibility, and the issue of whether statutory or constitutional constraints actually increase the 

severity of real output fluctuations in the economy and hence fiscal pressures (e.g. 

Bayoumi/Eichengreen [1995]). On this view statutory constraints would serve to diminish the 

value of the implied real option to budget flexibility. 

 Finally, none of the foregoing should be taken to imply that the market is always right 

in its assessment of asset value. Indeed, the econometric results indicate that in the lead up to 

the financial crisis, some a priori economic warning signals were either insignificant or had 

the wrong sign altogether. Relating the backed out asset value or cover to selected economic 

drivers can be a useful exercise for market participants as well as for governments.  
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5 Conclusion 

This thesis extends the knowledge regarding sovereign default risk from a market perspective. 

The analyses improve the understanding of financial markets, and with this understanding, 

politicians may make more appropriate decisions and can act more effectively when 

interacting with financial markets. The major findings are structured along the three research 

questions: 

 

I. What determines sovereign asset values as the fundamental drivers for sovereign 

risk premiums from a market perspective?  

This study deepens the understanding of sovereign creditworthiness by defining and 

analyzing a sovereign’s asset value from a market perspective and examining its important 

drivers. Within structural models going back to Merton (1974) the asset value is the important 

driver when analyzing sovereign default probabilities. Within the literature, sovereign asset 

values have been calibrated with accounting-based values. But the financial crisis showed the 

importance of understanding developments on international financial markets and therefore a 

new way of backing out sovereign asset values from an observable market risk indicator, the 

CDS spread, is provided. This shift from accounting-based to market-based asset values 

provides valuable new insights because it improves the understanding of market 

developments. 

In addition to providing market-based asset values, this study aims at contributing to 

the discussion about the major influential factors for sovereign creditworthiness by testing 

their influence on market based asset values.  

The asset values appear to be more correlated with the external debt levels than with a 

country’s economic power, measured as mean GDP level. In addition, in this analysis a 

sovereign’s solvency, measured as debt to GDP and external debt to taxes, as well as the 

liquidity indicator debt to taxes have an increasing impact on market-based asset values. So, 

market participants might positively value debt and view it as an economic stimulus package. 

Overall, the country specific long-term perspective seems to be more important than any 

short-term developments, a finding that supports Edwards (1984) and Boehmer/Megginson 

(1990).  
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Because of the positive impact of debt within the cross-section analysis, a detailed 

analysis according to clusters with high and low external debt-to-asset values has been 

conducted and significant differences and commonalities between the clusters are found. For 

countries with a high external debt-to-asset value ratio, accumulating cash has a negative 

influence, a finding that corresponds with debt being viewed as positive. In addition, the 

MSCI world index shows a decreasing influence. For countries with a low ratio, corruption is 

negatively valued. The significance of these two global variables may support global factors 

as major drivers as in Longstaff et al. (2011). For both panels, the external debt-to-GDP and 

debt-to-GDP ratios remain significant with an increasing influence on the asset value.  

The results provide implications for future sovereign debt crises. Debt as such is not 

perceived as a negative attribute, but a necessity to stimulate the economy; therefore, a pure 

austerity-oriented policy would not be constructive. The current European discussion centers 

on this question, and the fundamental disagreement lies in evaluating which actions to take to 

overcome the sovereign debt crisis. Is it better to stimulate the economy by increasing debt 

momentarily, or to implement a pure austerity policy? This study and analysis suggest that 

stimulating the economy is the better choice, even if it implies an increase in debt. However, 

the data for this study ends in 2009, capturing only the onset of the financial and sovereign 

debt crisis.  

This study contributes findings that can enable policymakers to make target-oriented 

decisions in the emergence and overcoming of financial crises.  

 

II. In what way does income inequality play an important role in determining 

sovereign credit spreads? 

This research question theoretically and empirically outlines how income inequality 

has a direct and indirect significant impact on sovereign default probability from a market 

perspective.  

The framework of Gray et al. (2007) reveals the important impact of growth on a 

sovereign’s asset development. Within the endogenous growth literature the importance of 

income inequality on growth through the fiscal channel or the socio political channel for 

example has been extensively discussed (cf. Alesina/Roderik [1993], Alesina/Perotti [1996]). 

The explanation for how income inequality indirectly influences the sovereign default 
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probability is tied to Keynes’ MPC argument and indicates the importance of using the 

characteristics of the income distribution and not an aggregated risk measure like the Gini. 

The reason is based on the consumption behavior of different social levels. Following 

Keynes’ MPC argument, lower income levels consume proportionally more when their 

disposable income increases than higher social levels do, and therefore, income levels have 

different degrees of impact on a sovereign’s asset development.  

This study’s empirical results underpin this outlined mechanism: The aggregated risk 

measure Gini shows no significant impact but the detailed risk measures do. In the cross-

section analysis for the whole time span, the risk measure of the top 10 percent income to 

total income as well as the standard deviation have an increasing impact, but the bottom 10 

percent to total income shows a decreasing influence on sovereign default risk. Therefore, 

income inequality – measured either by an increasing gap between the upper and lower 

income levels or by an increase in the upper income level – negatively influences the 

perceived sovereign default probability in financial markets. This finding supports the 

importance of using detailed risk measures because only that level of detail can reveal the 

underlying mechanism for how income inequality impacts sovereign default probability.  

In addition to the mechanism outlined above, the study reveals that income inequality 

impacts sovereign risk directly because it impacts social cohesion. Sachs (1989) defines 

income inequality as an important driver for overcoming a financial crisis. Even when 

controlled for growth of GDP in the cross-section analysis, a decreasing standard deviation 

and an increase of the income of the bottom 10 percent in relation to total income have a 

decreasing influence on a sovereign’s default probability. Consequently, lower income 

inequality influences social cohesion and consensus and in turn has an important impact on 

imminent sovereign debt crises and on overcoming of such crises.  

Income inequality and its public perception has changed with the onset of the financial 

crisis as it could be seen at the example of Greece. The discussion about austerity measures 

and its impact on different social levels lead to social unrest and protest. Therefore, another 

research question is if this change of perception of income inequality has also changed the 

market participants’ perspectives. Before the crisis, only the top 10 percent income to total 

income is significant, but with a decreasing influence. The regression results for the time span 

after the crisis support the regression results for the whole time span. Therefore, a 

fundamental change of income inequality’s evaluation with respect to its significance 
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occurred during the financial crisis. This shift in perception provides valuable insights for 

understanding the drivers of sovereign default probability and gives guidance to policymakers 

with regard to future debt crises.  

This study analyzes, theoretically and empirically, the impact of income inequality as 

a cause for social riots during the financial crisis, and therefore, provides new insights for 

policymakers.  

 

These first two research questions point out new aspects that must be taken into 

account when looking at sovereign credit risk from a market perspective and contribute to 

research in several respects. But besides these new findings, the question arises whether an 

analogy with private sector companies can be made, and if so, how and with what limitations. 

Consequently, the last analysis includes a theoretical framework for the comparison between 

the private and public sector and a further analysis of the input factors (asset cover and asset 

volatility) for the CDS pricing formula is provided. 

 

III. How can private sector models be applied to the public sector within the financial 

markets framework?  

The aim of this research question is to provide an extended economic frame for 

analyzing sovereign creditworthiness from a market perspective.  

The approach is twofold. First, the appropriateness and the understanding of the 

differences of the analogy between the private and the public sectors is provided.  

For a company, the fundamental principle is value maximization, meaning to 

maximize the company’s asset value. But for a sovereign, many different principles compete, 

and economic value maximization is not the government’s only aim. Policymakers must 

pursue and balance economic as well as welfare values. Therefore, the private and public 

sectors have different fundamental aims.  

Another important issues lies in applying standard private sector evaluation tools. 

Sovereign cash flow valuation could be formally constructed the same way as in the private 

sector. This approach would consist of the budget deficit or surplus discounted with a 

weighted cost of capital and added cash reserves or investments. Thus, equity and debt are 

generated in the same way as in the private sector but there are fundamental differences 
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between the two sectors. In the public sector, the analogy to the private sector is realizable 

equity such as physical or intellectual capital that can be sold and “priced.” But public equity 

also consists of nonrealizable equity such as social capital that cannot be sold. This 

fundamental difference between the private and public sectors raises the question whether 

establishing an appropriate cost of capital is possible.  

The idea of defining an appropriate cost of capital for the public sector has been 

extensively discussed in the literature, and two major strands of thought have emerged: The 

first defines the cost of capital as an opportunity cost if taxpayers do not contribute to a 

sovereign’s income but earn normal interest on it, and the second is based on the Ramsey 

theory of optimal growth. 

Detailing these differences between the private and public sectors enhances the 

understanding of possible difficulties when private sector methodologies are applied to the 

public sector.  

The second focus of the research question is to provide a meaning of sovereign asset 

value within the context of pricing sovereign risk and an empirical analysis of the primary 

input factors, the asset cover and the asset volatility.  

The relation between the asset value, the asset volatility and the asset cover within the 

framework of Merton (1974) is displayed and the importance of budget flexibility is 

explained. Sovereign budget flexibility is important because it implies the possibility of 

quickly changing budget settings. This possibility is of positive value to investors, and 

therefore, can be a real option. The ability to match the needs of the asset side in all time 

horizons enhances the real option value and requires lower asset covers because countries can 

quickly act to balance sudden developments.    

 Both the asset cover and the implied asset volatility are primary input factors for the 

methodologies used and therefore the understanding of their drivers from a market 

perspective is analyzed. In order to define the drivers for the asset cover and the asset 

volatility, the asset value and the asset volatility are simultaneously backed out from CDS 

spreads and the asset cover is calculated. The analysis reveals that richer countries have lower 

asset covers, and higher reserves lead to a lower credit spread. The impact of the cyclical 

indicators – unemployment and credit – represents the optimism within financial markets that 

led to the financial crisis because a rise in both indicators is associated with a lower asset 

cover. The results for asset volatility imply a higher sensitivity to time series effects. The 
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GDP (demeaned) and the budget balance have a negative significant impact on the volatility, 

implying certain drops to be less likely in better times. Financial markets also may have 

ignored warning signals because government consumption has a reducing influence.  

Overall, the analysis of these two key input factors provides additional insights for 

policymakers and therefore, deepens the understanding of the sovereign creditworthiness from 

a market perspective. 

 

This thesis’s analysis of sovereign credit risk from a market perspective provides 

valuable insights into the sovereign credit risk puzzle. The study generates three important 

outcomes about sovereign default from a market perspective, which is essential for 

policymakers because of the structural link between the political and the financial system.  

First, the possibility of calculating market based asset values improves the 

understanding of market developments. In addition, the result that market participants have a 

long-term view on sovereign credit risk and see debt as a stimulus for the economy enables 

policymakers to understand market developments better and to act forward-looking with 

regard to future debt crises.  

Second, income inequality has shown to be an important driver for sovereign credit 

risk from a market perspective since the financial crisis. This should be taken into account by 

policymakers to steer accordingly before and during future financial crises in order to keep 

the disturbances to a minimum.  

Third, the extended economic frame (with the analysis of the appropriateness of 

private sector methodologies and the examination of drivers of the asset cover and asset 

volatility) provides further knowledge for policymakers. This analysis also provides the 

possibility for the financial sector to reflect upon its methodologies and to take the outlined 

implications into account. 
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Appendix 

Appendix A  

Predictive power of the market-based asset values with regard to the PD and GDP 

In this regression the dependent variable is the PD and the independent variables are the one-

month lagged and second-differenced GDP, the one-month lagged and first-differenced asset 

value (A) and the one-month lagged PD. Estimation is done with a fixed-effect model and 

robust standard errors. T-statistics are in parentheses and ***, **, * indicate significance on a 

1%, 5% and 10% level respectively. 

 

  PDt 

PDt-1 0.637***

(14.71)

Δ2 GDPt-1 0.000

(-0.71)

Δ At-1 0.000*

(1.88)

Constant 0.035***

(7.9)

R² 0.393

Number of observations 824

Rho 0.072

Table 17: Predictive Power of the Market-based Asset Values with regard to the PD and GDP 
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Appendix B    

Sensitivity analysis of sovereign asset values 

Four new asset values are calculated by changing the CDS spreads and asset volatility by 

+10% and -10%. The percentage changes of the newly calculated asset values to the actual 

asset values are calculated.   

 

 

 

 

 

Figure 6: Sensitivity Analysis of Sovereign Asset Values
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Appendix C  

Data preparation for the second research question 

 EU-SILC Data: 

o Cross-sectional data from 2005 till 2011 for all countries and years 

o Variables used: HB010 (year), HB020 (country), HY020 (disposable 

income),HX050 (equalizing factor) 

 World bank variables from 2005 till 2011 

o Cash surplus/deficit (in % of GDP) 

o Central government debt, total (% of GDP) 

o GDP growth (annual %) 

o Tax revenue (% of GDP) 

 Eurostat data from 2005 till 2011 

o GDP per Capita (EUR per inhabitant) 

 Bloomberg data 

o 5-yr-CDS data is collected from Bloomberg on a daily basis 

 

 Data preparation: 

o Extracting the data of the EU-SILC data has to be extracted and decoded with 

different programs/passwords/steps 

o The EU-SILC data is provided per year for all countries in an excel sheet. 

Therefore the data has to be combined to one full dataset with all countries and 

years  

o If the disposable income is negative or 0 the observations are eliminated 

o Gini calculation is done via the following STATA code: 
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o Calculation of moments of distribution: 

 Calculate log of the disposable income 

 Per country and year, skewness, mean and standard deviation is 

provided by stata with the command:  

summarize “variable” if cid==X & country ==Y, detail 

o Calculation of additional inequality measures: 

 Per country and year the different percentiles can be calculated with the 

command:  

pctile 

 Then the incomes within these percentiles are summed up 

o Daily CDS spreads averaged on a yearly basis 
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Appendix D  

Descriptive statistics of income inequality risk measures and control variables (mean over time) 

Country Skewness
Standard 
deviation Mean

Income top 
10% /total 

income

Income 
bottom 10% / 
total income

Income top 
10% / 

bottom 
10%

GDP per 
cap (T) Tax/GDP

Surplus or 
deficit/GDP

GDP 
growth

Total debt 
/GDP

Austria -1.810 0.546 9.847 0.161 0.037 4.297 31.243 19.342 -2.058 1.713 68.491

Belgium -1.189 0.536 9.756 0.158 0.037 4.242 29.643 25.036 -2.314 1.368 87.286

Bulgaria -0.403 0.666 7.643 0.181 0.027 6.648 3.560 21.123 0.166 1.860 14.735

Cyprus 0.123 0.569 9.653 0.171 0.034 5.029 18.725 32.139 -3.959 0.915 114.328

Czech Republic 0.286 0.426 8.700 0.155 0.047 3.317 11.367 13.860 -3.687 2.606 29.583

Denmark -1.722 0.462 10.149 0.147 0.043 3.449 38.371 33.771 1.864 0.522 37.143

Estonia -0.927 0.595 8.539 0.176 0.032 5.517 8.750 15.968 -0.711 -1.532 7.668

Finland -0.586 0.546 9.935 0.162 0.035 4.682 31.400 20.480 1.025 0.636 42.238

France -0.336 0.541 9.833 0.166 0.036 4.624 27.657 21.562 -4.226 1.015 78.550

Germany -0.971 0.569 9.779 0.163 0.033 4.914 28.614 11.410 -1.442 1.562 47.234

Greece -0.511 0.635 9.176 0.175 0.028 6.179 17.886 20.434 -9.143 -0.581 124.774

Hungary -0.295 0.488 8.307 0.158 0.039 4.107 8.986 22.063 -4.115 0.704 76.040

Ireland -0.849 0.604 9.927 0.174 0.035 4.933 38.150 22.759 -12.777 -0.722 58.237

Italy -1.305 0.650 9.616 0.170 0.029 5.925 24.200 22.442 -3.161 0.052 111.550

Latvia -0.648 0.721 8.127 0.191 0.025 7.588 6.483 14.314 -3.074 0.828 39.266

Lithuania -0.687 0.659 8.171 0.181 0.028 6.554 7.383 15.609 -4.234 2.200 30.053

Netherlands -0.389 0.450 10.006 0.153 0.045 3.431 33.300 22.561 -3.035 0.152 60.567

Norway -2.101 0.510 10.437 0.149 0.038 3.969 52.133 27.184 12.774 0.020 30.607

Poland -0.519 0.610 8.260 0.174 0.030 5.888 7.483 17.055 -4.715 4.182 .

Portugal -0.045 0.673 8.932 0.192 0.027 7.154 14.829 20.883 -5.370 0.337 80.615

Romania -0.764 0.662 7.567 0.179 0.026 7.066 4.600 16.981 -6.110 0.687 .

Slovakia -0.802 0.480 8.456 0.155 0.040 3.879 8.650 13.209 -4.313 4.474 37.581

Slovenia -0.709 0.466 9.244 0.156 0.039 3.974 15.443 19.142 -2.734 2.055 .

Spain -2.098 0.710 9.309 0.180 0.026 6.869 21.129 11.478 -1.906 1.150 41.184

Sweden -2.729 0.524 9.851 0.153 0.039 3.946 34.200 22.143 1.279 2.089 43.105

Switzerland -0.471 0.578 10.433 0.165 0.032 5.202 44.500 1.000 . 1.790 .

United Kingdom -0.497 0.618 9.720 0.175 0.030 5.765 30.850 26.804 -8.277 -0.791 78.502
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Table 18: Descriptive Statistics of Income Inequality Risk Measures and Control Variables (Mean Over Time)
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Appendix E  

Regression of income inequality measures without GDP growth and with country 

dummies 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, 

skewness, income bottom 10% and top 10% to total income, as well as the ratio income of top 

10% to bottom 10%. An OLS regression with country dummies and robust standard error is 

applied. T-statistics are in parentheses and ***, **, * indicate significance on a 1 percent, 5 

percent, and 10 percent level respectively. 

 

  AM1 AM2 AM3 AM4 AM5 AM6 

  CDS CDS CDS CDS CDS CDS 

              

Mean 821.31***           

  (2.91)           

Tax/GDP 7.05 -0.27 -0.49 -1 -1.53 -2.32 

  (0.48) (-0.02) (-0.04) (-0.07) (-0.11) (-0.18) 

Surplus or 
Deficit/GDP 4.16 -2.89 -4.01 -2.21 -4.38 -2.34 

  (0.49) (-0.29) (-0.40) (-0.22) (-0.43) (-0.24) 
Total 
debt/GDP -4.86 -0.91 -1.32 -1.09 -1.17 -1.2 

  (-0.70) (-0.14) (-0.21) (-0.17) (-0.19) (-0.19) 
GDP per Cap 
(T) -125.38 -84.38 -82.74 -81.57 -79.33 -83.05 

  (-1.64) (-1.25) (-1.22) (-1.20) (-1.19) (-1.24) 

2.cid -59.87 -116.97 -103.26 -103.26 -77.01 -92.5 

  (-0.74) (-1.30) (-1.10) (-1.03) (-0.85) (-0.99) 

3.cid -1839.43 -2170.26 -1998.52 -1986.47 -1741.39 -1798.94 

  (-0.94) (-1.00) (-0.93) (-0.93) (-0.83) (-0.87) 

5.cid -1084.45 -872.04 -765.93 -736.82 -647.84 -670.53 

  (-1.37) (-1.15) (-1.03) (-1.00) (-0.90) (-0.93) 

6.cid -1672.14 -1741.28 -1816.01 -1673.2 -1879.34 -1831.53 

  (-1.19) (-1.16) (-1.18) (-1.10) (-1.22) (-1.19) 

7.cid -347.14 -282.67 -245.18 -258.38 -148.95 -196.89 

  (-1.49) (-1.29) (-1.12) (-1.17) (-0.72) (-0.95) 

8.cid 364.87 576.07** 468.47* 506.49* 412.58 466.44* 

  (1.64) (2.18) (1.88) (1.88) (1.61) (1.81) 

9.cid -1810.55 -1756.13 -1670.55 -1629.9 -1488.89 -1559.75 

  (-1.04) (-0.96) (-0.92) (-0.90) (-0.84) (-0.88) 

10.cid -856.33 -825.91 -646.09 -740.3 -484.86 -477.79 

  (-1.20) (-1.10) (-0.89) (-1.00) (-0.70) (-0.71) 
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11.cid -221.93 -47.96 -29.19 -22.08 52.61 25.1 

  (-1.03) (-0.30) (-0.18) (-0.13) (0.34) (0.16) 

12.cid -405.42* -340.17 -306.62 -274.76 -245.51 -249.58 

  (-1.69) (-1.55) (-1.38) (-1.28) (-1.16) (-1.20) 

13.cid -438.72 -733.97 -570.29 -596.52 -380.89 -399.67 

  (-1.11) (-1.55) (-1.27) (-1.31) (-0.86) (-0.91) 

14.cid -1364.19 -1772.94 -1766.63 -1683.23 -1665.94 -1729.71 

  (-1.05) (-1.18) (-1.17) (-1.12) (-1.12) (-1.16) 

15.cid 847.54* 599.52 658.03 659.26 630.69 710.56* 

  (1.96) (1.50) (1.59) (1.48) (1.56) (1.67) 

17.cid -454.39 -521.76* -367.02 -444.9 -217.29 -251.58 

  (-1.63) (-1.69) (-1.27) (-1.48) (-0.76) (-0.89) 

18.cid -1616.85 -1929.81 -1761.34 -1769.27 -1532.49 -1571.87 

  (-1.01) (-1.08) (-1.00) (-1.00) (-0.89) (-0.93) 

20.cid -1569.72 -1797.77 -1552.39 -1597.04 -1307.59 -1269.76 

  (-0.97) (-1.00) (-0.88) (-0.91) (-0.77) (-0.76) 

22.cid 75.12 139.45 57.01 136.88 -45.15 48.47 

  (0.88) (1.51) (0.58) (1.26) (-0.37) (0.44) 

23.cid 1813.58 1758.87 1681.58 1638.81 1664.37 1675.49 

  (1.63) (1.52) (1.46) (1.44) (1.46) (1.47) 

25.cid -1114.82 -1290.32 -1083.59 -1082.12 -874.95 -817.66 

  (-1.15) (-1.21) (-1.04) (-1.03) (-0.87) (-0.83) 

27.cid 187.13* 232.75** 179.40* 171.18 161.12 156.32 

  (1.88) (2.00) (1.79) (1.52) (1.56) (1.50) 

29.cid -1766.28 -1942.58 -1973.61 -1886.47 -1902.97 -1971.03 

  (-1.18) (-1.19) (-1.19) (-1.14) (-1.17) (-1.20) 

30.cid 100.73 -44.37 63.19 50.73 186.31 213.43 

  (1.03) (-0.39) (0.50) (0.32) (1.50) (1.50) 

Skewness   20.96         

    (1.18)         

Standard 
deviation     -1104.3       

      (-1.60)       
Income top 
10% / total 
income       -3839.05     

        (-0.45)     
Income 
bottom 
10%/total 
income         28,140.17**   

          (2.18)   

Income top 
10%/bottom 
10%           -141.87* 

            (-1.69) 

Constant -3,917.15*** 2783.7 3327.03 3302.85 1574.6 3374.4 

  (-3.45) (1.22) (1.36) (1.13) (0.75) (1.37) 
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Observations 130 130 130 130 130 130 

R-squared 
adjusted 0.27  0.16  0.17  0.16  0.19  0.19  

Table 19: Regression of Income Inequality Measures without GDP Growth and with Country Dummies 
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Appendix F   

Regression of income inequality measures without GDP growth and with year dummies 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, 

skewness, income bottom 10% and top 10% to total income, as well as the ratio income of top 

10% to bottom 10%. An OLS regression with year dummies and robust standard error is 

applied. T-statistics are in parentheses and ***, **, * indicate significance on a 1 percent, 5 

percent, and 10 percent level respectively. 

 

 

  
AM1 AM2 AM3 AM4 AM5 AM6 

  CDS CDS CDS CDS CDS CDS 

              

Mean -59.36           

  (-1.00)           

Tax/GDP 2.67 3.58 4.82** 4.06* 4.67** 4.46* 

  (1.23) (1.55) (2.02) (1.82) (2.00) (1.98) 

Surplus or 

Deficit/GDP -5.03 -5.44 -4.74 -4.2 -5.46 -5.1 

  (-1.29) (-1.31) (-1.20) (-1.04) (-1.36) (-1.28) 

Total debt/GDP 0.84 0.6 0.29 0.4 0.21 0.31 

  (1.20) (1.01) (0.49) (0.67) (0.37) (0.52) 

GDP per Cap (T) -3 -6.98*** -6.05*** -5.30*** -5.83*** -5.48*** 

  (-0.80) (-5.02) (-5.43) (-5.04) (-5.39) (-5.20) 

2005b.year 0 0 0 0 0 0 

  (.) (.) (.) (.) (.) (.) 

2006.year -7.36 -4.52 -6.7 -3.36 -6.47 -4.53 

  (-0.22) (-0.15) (-0.20) (-0.10) (-0.19) (-0.13) 

2007.year 16.76 22.59 18.27 11.25 16.51 16.72 
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  (0.48) (0.68) (0.52) (0.32) (0.47) (0.47) 

2008.year 83.33** 83.89** 75.94** 71.00** 76.05** 76.16** 

  (2.51) (2.58) (2.24) (2.08) (2.26) (2.25) 

2009.year 148.79*** 143.31*** 142.84*** 139.38*** 140.30*** 142.07*** 

  (3.69) (3.69) (3.57) (3.48) (3.51) (3.53) 

2010.year 141.28*** 137.62*** 139.53*** 134.27*** 134.14*** 135.12*** 

  (3.79) (3.86) (3.74) (3.54) (3.60) (3.60) 

2011.year 287.66*** 281.17*** 279.91*** 276.99*** 277.98*** 279.26*** 

  (3.04) (3.00) (2.99) (2.96) (2.98) (2.99) 

Skewness   -12.58         

    (-0.94)         

Standard deviation     405.26***       

      (3.01)       

Income top 10% / 

total income       2,667.93**     

        (2.44)     

Income bottom 

10%/total income         -5,277.75***   

          (-2.78)   

Income top 

10%/bottom 10%           26.15*** 

            (2.69) 

Constant 512.63 34.52 -208.48* -425.15** 206.93*** -116.46 

  (1.11) (0.53) (-1.94) (-2.21) (2.62) (-1.34) 

                    

Observations 130 130 130 130 130 130 

R-squared adjusted 0.26  0.26  0.28  0.27  0.27  0.27  

 

Table 20: Regression of Income Inequality Measures without GDP Growth and with Year Dummies 
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Appendix G  

Regression of income inequality measures with GDP growth and with country dummies 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP growth, GDP per Capita [in T], mean, 

standard deviation, skewness, income bottom 10% and top 10% to total income, as well as the 

ratio income of top 10% to bottom 10%. An OLS regression with country dummies and 

robust standard error is applied. T-statistics are in parentheses and ***, **, * indicate 

significance on a 1 percent, 5 percent, and 10 percent level respectively. 

 

  AM1 AM2 AM3 AM4 AM5 AM6 

  CDS CDS CDS CDS CDS CDS 

                    

Mean 569.52*           

  (1.86)           

Tax/GDP 3.49 -2.56 -2.61 -3.72 -3.12 -3.87 

  (0.23) (-0.20) (-0.20) (-0.29) (-0.24) (-0.31) 

Surplus or 
Deficit/GDP 7.07 5.84 4.77 7.01 4.24 5.6 

  (0.79) (0.65) (0.53) (0.74) (0.46) (0.62) 
Total 
debt/GDP -3 0.11 -0.08 0.09 -0.03 -0.05 

  (-0.42) (0.02) (-0.01) (0.02) (-0.00) (-0.01) 
GDP per Cap 
(T) -99.95 -60.15 -62.55 -61.37 -61.27 -63.64 

  (-1.26) (-0.98) (-1.00) (-0.98) (-0.98) (-1.01) 

GDP growth -10.61*** 
-

18.25*** 
-

17.64*** 
-

18.47*** 
-

16.81*** 
-

16.93*** 

  (-3.09) (-4.25) (-4.42) (-4.29) (-4.41) (-4.56) 

2.cid -59.84 -73.46 -82.61 -88.97 -67.03 -75.85 

  (-0.75) (-0.88) (-0.94) (-0.94) (-0.77) (-0.86) 

3.cid -1569.77 -1456.96 -1459.45 -1367.14 -1334.96 -1333.82 

  (-0.79) (-0.74) (-0.73) (-0.69) (-0.67) (-0.68) 

5.cid -857.6 -537.63 -548.18 -476.58 -488.85 -486.81 

  (-1.05) (-0.80) (-0.79) (-0.71) (-0.72) (-0.72) 

6.cid -1388.57 -1151.58 -1306.33 -1222.08 -1350.9 -1344.08 

  (-0.96) (-0.85) (-0.92) (-0.87) (-0.95) (-0.94) 

7.cid -289.61 -203.4 -198.72 -204.23 -144.39 -164.88 

  (-1.21) (-1.01) (-0.96) (-0.98) (-0.72) (-0.83) 

8.cid 345.41 414.56* 367.71 348.36 346.65 367.63 

  (1.58) (1.73) (1.59) (1.40) (1.46) (1.55) 

9.cid -1505.24 -1206.49 -1234.5 -1148.9 -1145.64 -1171.19 

  (-0.85) (-0.72) (-0.73) (-0.69) (-0.68) (-0.70) 

10.cid -718.24 -589.53 -493.55 -491.67 -418.8 -371.75 
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  (-0.98) (-0.85) (-0.73) (-0.73) (-0.63) (-0.58) 

11.cid -171.28 -39.46 -43.67 -35.11 6.47 -3.55 

  (-0.77) (-0.25) (-0.26) (-0.21) (0.04) (-0.02) 

12.cid -329.85 -216.81 -233.52 -189.37 -199.09 -195.21 

  (-1.34) (-1.12) (-1.14) (-0.97) (-1.00) (-1.00) 

13.cid -372.63 -414.04 -377.49 -333.46 -280.54 -258.04 

  (-0.94) (-0.99) (-0.92) (-0.81) (-0.68) (-0.63) 

14.cid -1195.15 -1199.11 -1300.5 -1240.83 -1251.85 -1295.67 

  (-0.90) (-0.89) (-0.93) (-0.89) (-0.91) (-0.93) 

15.cid 728.56 522.73 569.09 626.27 550.68 613.07 

  (1.64) (1.39) (1.47) (1.48) (1.45) (1.53) 

17.cid -417.12 -396.51 -327.62 -344.47 -250.37 -241.24 

  (-1.50) (-1.44) (-1.22) (-1.27) (-0.92) (-0.92) 

18.cid -1362.59 -1266.12 -1251.68 -1175.23 -1144.64 -1131.62 

  (-0.84) (-0.78) (-0.76) (-0.73) (-0.71) (-0.71) 

20.cid -1351.1 -1237.41 -1170.36 -1090.86 -1054.77 -974.82 

  (-0.82) (-0.75) (-0.71) (-0.67) (-0.65) (-0.62) 

22.cid 75.31 119.33 46.39 76.58 -4.49 37.16 

  (0.91) (1.35) (0.50) (0.77) (-0.04) (0.37) 

23.cid 1468.08 1141.97 1175.74 1088.65 1188.59 1191.82 

  (1.28) (1.12) (1.13) (1.07) (1.14) (1.14) 

25.cid -949.87 -855.17 -803.69 -683.21 -702.12 -617.22 

  (-0.96) (-0.89) (-0.83) (-0.71) (-0.73) (-0.66) 

27.cid 164.42* 149.03 141.69 107.76 134.42 125.7 

  (1.67) (1.39) (1.46) (0.99) (1.37) (1.27) 

29.cid -1470.68 -1283.35 -1400.75 -1350.45 -1373.09 -1425.98 

  (-0.96) (-0.87) (-0.92) (-0.89) (-0.91) (-0.93) 

30.cid 78.09 12.25 59.56 111.52 126.38 171.86 

  (0.79) (0.11) (0.50) (0.76) (1.04) (1.26) 

Skewness   -3.11         

    (-0.18)         

Standard 
deviation     -755.45       

      (-1.24)       
Income top 10% /  
total income   -6173.48     

        (-0.82)     
Income 
bottom 
10%/total 
income         16936.57   

          (1.52)   

Income top 
10%/bottom 
10%           -103.52 

            (-1.39) 

Constant -2,266.47** 2006.77 2510.46 3068.6 1428.41 2600.09 

  (-1.99) (0.97) (1.12) (1.13) (0.71) (1.14) 
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Observations 130 130 130 130 130 130 

R-squared 
adjusted 0.291 0.252 0.258 0.256 0.262 0.269 

 

Table 21: Regression of Income Inequality Measures with GDP Growth and with Country Dummies 
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Appendix H  

Regression of income inequality measures with GDP growth and with year dummies 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP growth, GDP per Capita [in T], mean, 

standard deviation, skewness, income bottom 10% and top 10% to total income, as well as the 

ratio income of top 10% to bottom 10%. An OLS regression with year dummies and robust 

standard error is applied. T-statistics are in parentheses and ***, **, * indicate significance on 

a 1 percent, 5 percent, and 10 percent level respectively. 

  AM1 AM2 AM3 AM4 AM5 AM6 

  CDS CDS CDS CDS CDS CDS 

                    

Mean -120.89*           

  (-1.85)           

Tax/GDP 0.76 2.17 2.05 1.93 2 1.88 

  (0.48) (1.33) (1.32) (1.30) (1.30) (1.24) 

Surplus or 
Deficit/GDP -0.9 -1.5 -1.3 -1.31 -1.34 -1.31 

  (-0.34) (-0.50) (-0.44) (-0.42) (-0.47) (-0.45) 

Total 
debt/GDP 1.02* 0.5 0.45 0.47 0.46 0.48 

  (1.78) (1.13) (0.96) (1.01) (0.96) (1.02) 

GDP per 
Cap (T) 0.57 -6.86*** -6.45*** -6.47*** -6.45*** -6.51*** 

  (0.14) (-5.68) (-6.14) (-4.96) (-5.98) (-5.43) 

GDP growth -41.92*** -41.13*** -40.96*** -41.16*** -41.05*** -41.27*** 

  (-3.24) (-3.20) (-3.02) (-3.00) (-3.07) (-3.03) 

2005b.year 0 0 0 0 0 0 

  (.) (.) (.) (.) (.) (.) 

2006.year 75.77* 79.89* 79.35* 79.95* 79.61* 80.16* 

  (1.69) (1.83) (1.73) (1.77) (1.75) (1.77) 

2007.year 88.14* 90.85* 86.39* 86.54* 86.41* 86.79* 

  (1.73) (1.82) (1.73) (1.67) (1.73) (1.73) 

2008.year 14.29 8.25 3.7 3.37 3.57 3.28 

  (0.40) (0.24) (0.10) (0.10) (0.10) (0.09) 

2009.year -169.97 -179.75 -180.83 -182.66 -181.76 -183.6 

  (-1.58) (-1.64) (-1.55) (-1.56) (-1.58) (-1.57) 

2010.year 133.73*** 122.14*** 120.19*** 119.71*** 119.74*** 119.65*** 

  (4.22) (4.12) (3.82) (3.87) (3.87) (3.87) 

2011.year 283.37*** 268.62*** 267.70*** 267.60*** 267.57*** 267.62*** 

  (3.66) (3.63) (3.62) (3.58) (3.60) (3.61) 

Skewness   -9.09         
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    (-0.67)         

Standard 
deviation     31.86       

      (0.21)       

Income top 10% / total income   32.55     

        (0.02)     

Income 
bottom 
10%/total 
income         -287.86   

          (-0.14)   

Income top 
10%/bottom 
10%           -0.74 

            (-0.07) 

Constant 1,129.33** 169.91*** 158.5 173.5 187.61*** 184.24* 

  (2.19) (4.05) (1.37) (0.66) (3.08) (1.96) 
                    

Observations 130 130 130 130 130 130 

R-squared 
adjusted 0.52  0.51  0.51  0.51  0.51  0.51  

Table 22: Regression of Income Inequality Measures with GDP Growth and with Year Dummies 
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Appendix I  

Analysis of the mean of the income distribution as an approximation of a country’s 

wealth without GDP growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, mean, standard deviation, skewness, income 

bottom 10% and top 10% to total income, as well as the ratio income of top 10% to bottom 

10%. An OLS regression with robust standard error is applied. T-statistics are in parentheses 

and ***, **, * indicate significance on a 1 percent, 5 percent, and 10 percent level 

respectively. 

  AM1 AM2 AM3 AM4 AM5 
  CDS CDS CDS CDS CDS 
                 
Skewness -6.83         
  (-0.62)         
Tax/GDP 1.57 2.94* 2.54 3.00* 2.89* 
  (1.00) (1.71) (1.47) (1.74) (1.73) 
Surplus or 
Deficit/GDP -9.02** -8.62** -7.76** -9.19*** -8.80** 
  (-2.58) (-2.52) (-2.27) (-2.64) (-2.58) 
Total debt/GDP 0.87 0.54 0.57 0.42 0.49 
  (1.06) (0.66) (0.70) (0.53) (0.60) 
Mean -91.42*** -79.13*** -66.05*** -74.93*** -69.16*** 
  (-3.74) (-3.59) (-3.06) (-3.44) (-3.16) 

Standard deviation   380.07**       
    (2.29)       
Income top 10% / 
total income     3,000.97**     
      (2.06)     

Income bottom 
10%/total income       -5,515.67**   
        (-2.44)   
Income top 10%/ 
bottom 10%       27.97** 
          (2.23) 
 
Constant 860.26*** 528.91** 132.13 901.04*** 514.95** 
  (4.18) (2.57) (0.39) (4.43) (2.48) 
                 
Observations 130 130 130 130 130 

R-squared adjusted 0.11  0.12  0.12  0.12  0.12  
 

Table 23: Regression of the Mean of the Income Distribution as an Approximation of a Country’s 
Wealth without GDP Growth  
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Appendix J  

Analysis of the mean of the income distribution as an approximation of a country’s 

wealth with GDP growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP growth, mean, standard deviation, skewness, 

income bottom 10% and top 10% to total income, as well as the ratio income of top 10% to 

bottom 10%. An OLS regression with robust standard error is applied. T-statistics are in 

parentheses and ***, **, * indicate significance on a 1 percent, 5 percent, and 10 percent level 

respectively. 

  AM1 AM2 AM3 AM4 AM5 
  CDS CDS CDS CDS CDS 
                 
Skeness -12.43         
  (-1.02)         
Tax/GDP 0.28 0.74 0.56 0.79 0.69 
  (0.19) (0.47) (0.34) (0.50) (0.44) 
Surplus or 
Deficit/GDP -1.39 -1.18 -0.82 -1.45 -1.28 
  (-0.52) (-0.43) (-0.29) (-0.53) (-0.47) 
Total debt/GDP 1.36 1.16 1.17 1.1 1.14 
  (1.63) (1.41) (1.40) (1.35) (1.37) 
Mean -114.97*** -103.13*** -97.08*** -101.03*** -98.83*** 
  (-4.70) (-4.89) (-4.25) (-4.84) (-4.53) 
GDP growth -23.57*** -22.90*** -22.80*** -22.87*** -22.84*** 
  (-3.99) (-3.91) (-3.80) (-3.94) (-3.87) 
Standard 
deviation   174.04       
    (1.46)       
Income top 10% / 
total income     1369.94     
      (1.12)     

Income bottom 
10%/total income       -2593.57   
        (-1.61)   
Income top 10%/ 
bottom 10%       12.31 
          (1.29) 

Constant 1,111.86*** 916.89*** 735.22** 1,087.84*** 915.49*** 
  (5.59) (4.59) (2.16) (6.07) -4.43 
                 
Observations 130 130 130 130 130 
R-squared 
adjusted 0.28  0.28  0.28  0.28  0.282 
 

Table 24: Regression of the Mean of the Income Distribution as an Approximation of a Country’s 
Wealth with GDP Growth 
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Appendix K  

Additional joint regression with the first three moments of the distribution without GDP 

growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP per Capita [in T], mean, standard deviation, 

skewness. An OLS regression with year dummies and robust standard error is applied. T-

statistics are in parentheses and ***, **, * indicate significance on a 1 percent, 5 percent, and 

10 percent level respectively. 

  AM1 

   CDS 

     

Mean 113.91 

  (1.45) 

Skewness -6.75 

  (-0.56) 

Standard 
deviation 395.43** 

  (2.27) 

Tax/GDP 5.77** 

  (2.07) 

Surplus or 
Deficit/GDP -7.64** 

  (-2.09) 

Total debt/GDP -0.25 

  (-0.31) 
GDP per Cap 
(T) -12.82** 

  (-2.40) 

Constant -1001.2 

  (-1.49) 

    

Observations 130 

R-squared 
adjusted 0.13  

 

Table 25: Additional Joint Regression with the First Three Moments of the Distribution without GDP 
Growth 
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Appendix L  

Additional joint regression with the first three moments of the distribution with GDP 

growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP growth, GDP per Capita [in T], mean, 

standard deviation, skewness. An OLS regression with year dummies and robust standard 

error is applied. T-statistics are in parentheses and ***, **, * indicate significance on a 1 

percent, 5 percent, and 10 percent level respectively. 

  AM1 

  CDS 

     

Mean -13.15 

  (-0.18) 

Skewness -13.08 

  (-1.00) 

Standard 
deviation 157.81 

  (1.14) 

Tax/GDP 2.31 

  (1.13) 

Surplus or 
Deficit/GDP -1.24 

  (-0.38) 

Total debt/GDP 0.81 

  (0.90) 

GDP per Cap (T) -6.35 

  (-1.49) 

GDP growth -22.09*** 

  (-3.61) 

Constant 208 

  (0.35) 
     

Observations 130 

R-squared 
adjusted 0.28  

         

Table 26: Additional Joint Regression with the First Three Moments of the Distribution with GDP 
Growth      
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Appendix M  

Additional joint regression of all detailed distribution measures without GDP growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP per Capita [in T], income bottom 10% and 

top 10% to total income, as well as the ratio income of top 10% to bottom 10%. An OLS 

regression with robust standard error is applied. T-statistics are in parentheses and ***, **, * 

indicate significance on a 1 percent, 5 percent, and 10 percent level respectively. 

  AM1 

  CDS 

     

Income top 
10% / total 
income 1521.27 

  (0.36) 

Income bottom 
10%/total 
income -5335.87 

  (-0.53) 

Income top 
10%/bottom 
10% -12.66 

  (-0.20) 

Tax/GDP 4.33** 

  (1.99) 

Surplus or 
Deficit/GDP -7.78* 

  (-1.80) 
Total 
debt/GDP 0.17 

  (0.25) 

GDP per Cap 
(T) -5.43*** 

  (-3.30) 

Constant 122.22 

  (0.15) 
     

Observations 130 

R-squared 
adjusted 0.13  

Table 27: Additional Joint Regression of All Detailed Distribution Measures without GDP Growth 
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Appendix N  

Additional joint regression of all detailed distribution measures with GDP growth 

The dependent variable is the CDS and the independent variables are tax to GDP, 

surplus/deficit to GDP, total debt to GDP, GDP growth, GDP per Capita [in T] income 

bottom 10% and top 10% to total income, as well as the ratio income of top 10% to bottom 

10%. An OLS regression with robust standard error is applied. T-statistics are in parentheses 

and ***, **, * indicate significance on a 1 percent, 5 percent, and 10 percent level 

respectively. 

 

  AM1 
  CDS 
     
Income top 10% / 
total income 1019.37 
  (0.26) 

Income bottom 
10%/total income -5746.18 
  (-0.71) 
Income top 
10%/bottom 10% -22.77 
  (-0.43) 
Tax/GDP 2.21 
  (1.22) 
Surplus or 
Deficit/GDP -1.15 
  (-0.30) 
Total debt/GDP 0.62 
  (0.88) 
GDO growth -21.79*** 
  (-3.70) 

GDP per Cap (T) -6.46*** 
  (-4.01) 
Constant 346.85 
  (0.47) 
     
Observations 130 

R-squared adjusted 0.28  

Table 28: Additional Joint Regression of All Detailed Distribution Measures with GDP Growth 
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Appendix O  

Market rules of thumb 

As a pricing signal for CDS, market commentary often focuses on selected prudential 

indicators, among which the sovereign debt to GDP ratio is probably the most widely quoted. 

Like most rules of thumb, this one can be very imprecise and circumstantial. Therefore, while 

120 percent debt to GDP was regarded in recent years as a crisis situation for Italy, 200 

percent in Japan has existed without too much negative impact. Whether a given sovereign 

debt to GDP ratio is perceived as a crisis evidently depends upon whether a country retains a 

corrective budgeting facility when times improve. 

A reconciliation of the debt to GDP rule of thumb with the DCF approach can be 

determined with a simple model of proportional growth formulated in Bowden (2012). 

Suppose that net government expenditure is a proportion  of total government spending (G), 

the remainder frLG   being debt servicing at coupon rate r. Debt Lf is at face value. The 

implied value of government equity is then f
ee
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. Asset value is ELA  ; 

so with fLL  in steady state, the asset cover is 
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A
. If the costs of debt and 

equity are equal, then the ratio reduces to just )1/(1  , the capitalization of all core 

government budget surpluses, or in other words, government saving. 

In reality, few countries – if any – can be considered to be in a steady-state growth 

mode. Economic drivers such as those discussed in chapter 4 influence the degree of budget 

savings or savings capability, and align the outcomes with further risk exposures not 

encompassed in the debt to GDP rule of thumb. In such a framework, the steady state can be 

considered an idealized special case. But both approaches remain consistent with the DCF 

framework. 
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Appendix P    

The conceptual basis of sovereign asset value 

Any extension of private sector corporate valuation techniques to the public sector will 

encounter the problem of scope as well as structure. For instance, ex ante approaches (for 

example, Gapen et al. [2005], and Gray et al. [2007]) propose to include domestic debt and 

base money among equity items. But few legislatures would have the political courage to 

legally rank domestic debt as junior to external debt. And domestic base money, while 

technically a liability to the nation’s central bank, is unlikely to be callable should the 

government default on its own debt. Nor could seignorage, as an asset of the central bank, 

ever be called upon. A further difficulty with the ex ante approach (discussed below) is the 

choice of equity cost of capital to value net fiscal assets.  

Nevertheless, the ex ante approach remains valuable to policymakers for two reasons. 

First, the approach shows that a public asset value concept can exist, in theory. Second, 

thinking about what classes of assets or liabilities should qualify as debt backing (as it might 

be seen by CDS traders) is a valuable exercise in itself. In this view, the ultimate origin of 

public equity lies in a government’s taxing power, and the income it creates from state-owned 

enterprises. To determine what should (or should not) be include as equity, the best analogy is 

to align the government valuation process as closely as possible to textbook discounted cash 

flow valuation. One could imagine CDS market makers doing just that as a mental exercise, 

bearing in mind the limits of the recourse available to them should the government not service 

its debt. 

To fix some ideas, a simple framework may be helpful to capture the essentials of 

some complex structures, decisions processes, and outcomes. Suppose at any given time t the 

government has three economic decision variables: the tax rate (t), a single index for income, 

wealth, and consumption taxes; current expenditures ( tc ) on public goods and services, 

including welfare payments; and investment expenditure on social infrastructure (It), which 

creates social capital (Kt) after adjusting for annual depreciation. The impact of these settings 

on economic activity are moderated via a set of environmental state variables, )(tt ss   

where  is an underlying event space, which represents the stochastic state of the world 

outside the government’s direct control.  
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Current governments’ revenue each period is );,( tttt sYyy   where Yt is the nations’ 

GDP, which in turn may depend upon social capital Kt. Therefore, the government’s operating 

cash flow in each period is ttt Icy  . In addition, there are cash flow financing constraints, 

considered below. The budgeting problem (choice of ttt Ic ,, ) evidently can be considered a 

stochastic programming problem. In such terms, the government of the day can be imagined 

to have a collective intertemporal utility function expressible 8  in reduced form as 

);},,({ ,..2`,1  ttttg IcU . Here Ug might represent an expected social utility function. The 

precise welfare weighting will depend upon the political complexion of the party in power. 

Therefore, a left-leaning regime will likely attach greater weight to social consumption, while 

a right-leaning may prefer lower taxes. Alternatively, the outcome might correspond to a Nash 

cooperative bargaining process between the left and right preferences, weighted by their 

respective voting power at the time.  

Government reserves correspond to private sector equity value, and are denoted Rt 

such that 0tR . It is useful to divide these into realizable or embodied reserves, which can 

be turned into cash, and nonrealizable (disembodied) reserves, which cannot be sold either 

inherently or by political consensus.   

Realizable reserves will include cash (Ct) and other liquid investments as well as 

prospective privatizations of public assets, which can be turned into cash if needed, though 

generally with a transaction lag. Realizable reserves, or the public equity reserves can be 

measured at market valuation. To the extent that investing in the public equity reserve (Rt) is 

done at the opportunity cost of public capital, one should expect that the required return on 

reserves is equal to the sovereign equity cost of capital (denoted er  below).  

Nonrealizable public equity may include the human capital created through 

expenditure on education, or more precisely, the value of the taxing power that stems from it. 

Likewise, public services such as transportation, health, policing, or defense all have potential 

payoffs in GDP, and hence, for the tax base. The formal valuation of nonrealizable public 

equity will necessarily be a historical accounting concept. The CDS market’s preoccupation 

will more likely be with realizable public equity, representing what can be liquidated towards 

any debt default. 

                                                 

8 More precisely, a function V: RR 3 where  is the underlying event space.  
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In an all-equity mode, there is a cash financing constraint: 

(A1) 0,...;2,1;  ttttt CtIcyC . 

In other words, the treasury can run down cash balances, but never to less than zero. If 

necessary, the government’s intertemporal budgeting program will have to include a planned 

liquidation of realizable assets to create the necessary cash balance at each stage.  

In a mixed debt-equity mode, the possibility of borrowing removes the strict cash 

constraint (A1). If r is the coupon or other nominal yield on government debt Lf, then the 

budget cash flows must satisfy: 

(A2) ttftttft IcrLyCL  . 

The objective is to maximize political welfare });},,({ ,..2`,1  ttttg IcU , as earlier defined, 

subject to either (A1) or (A2), depending upon the chosen financing mix. 

Analogously with the private sector, the unlevered asset value of government at 

current or chosen policy settings may be defined as the sum of future net cash flows 

discounted by a notional asset cost of capital. A more operational version for mixed financing 

mode is:  

 (A3) ][
)1(

1
00 tttt t

wacc

IcyE
r

A 




  

where weighted average cost of capital waccr  is given by combining the equity cost of capital 

re with the debt cost of capital r, and the respective weights corresponding to the chosen 

combination of equity (E) and debt (Lf) at each stage. But as outlined in chapter 4, the equity 

cost of capital in the public sector context is by no means clear. For nonrealizable public 

equity, the social opportunity cost approach is arguably appropriate, but this leaves the choice 

open for realizable component. The ex post approach, which backs out asset value from CDS 

written on the total public debt, sidesteps many these problems. In principle, one could even 

back out an implied equity cost of capital, resolving a long-standing problem in public 

finance.
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