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Abstract  
This paper explores the determining factors of the Eurozone sovereign yields and the manner they have 
changed over the last twenty years. In this time period, ranging from 1993 to 2014, the Euro area has 
gone through different phases and economic cycles that we divide into: EMU antecedents (1993-1998), 
EMU creation (1999-2007) and debt crisis (2008-2014). Using a panel data approach, we observe that 
the different sovereign risk drivers change over time and the market does not act rationally. 
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Resumen  
Este artículo analiza cuáles han sido los factores determinantes de la evolución de la prima de riesgo de 
la Eurozona desde 1993 hasta 2014. A lo largo de ese período, la zona Euro ha pasado por diversas fases 
y ciclos económicos que se pueden estructurar en: antecedentes UEM (1993-1998), creación UEM 
(1997-2007) y crisis de la deuda hasta su estabilización (2008-2014). Con la ayuda de datos de panel, se 
ha podido observar cómo cambiaron esos factores determinantes con el tiempo y la reacción del 
mercado. 
Palabras clave: prima de riesgo, deuda soberana, bonos públicos de la Eurozona, datos de panel 

 

1. Introduction 
Sovereign bonds risk premium has become a basic indicator of the solvency and financial stability of a country 
or, from another point of view, a measure of the crisis’ severity and extent (Afonso et al., 2015). Governments, 
analysts, investors and even general public are aware of its value and evolution. There are also numerous studies 
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on Euro area risk premium determinants (Manganelli and Wolswijk, 2009; Haugh, Ollivaud, and Turner, 2009; 
Aßmann and Boysen-Hogrefee, 2012). These works focus on identifying which factors and variables play a key 
role on sovereign bond yields. Some other papers have focused on knowing how these factors have changed 
over time taken different periods. Thus, on the pre-Economic and Monetary Union (pre-EMU) period (Codogno, 
Favero, and Missale, 2003; Bernoth, Von Hagen, and Schuknecht 2004; Gómez-Puig, 2005), others on the post-
EMU period (Manganelli and Wolswijk, 2009; Alessandrini et al., 2012; Afonso and Nunes, 2015; Afonso et al., 
2015), and others have looked at the crisis (Barrios et al., 2009; Cáceres, Guzzo, and Segoviano, 2010; Arce, 
Mayordomo, and Peña, 2011; Giordano, Linciano, and Soccorso, 2012).  

The papers covering the pre-crisis period focus more on the variables related to economic growth, credit risk and 
risk aversion (Codogno, Favero, and Missale, 2003, Bernorth, Von Hagen, and Schuknecht, 2004), while the ones 
covering the crisis show that global risk, liquidity risk and the macro-imbalances of the countries are more 
penalized in comparison with the pre-crisis period (Afonso et al., 2015). More recent papers seek to develop 
comprehensive approaches by taking into account larger periods of time related to different economic contexts 
and more explanatory variables, as Afonso, Arghyrou, and Kontonikas (2014) use samples from 1999 to 2010 and 
Gómez-Puig, Sosvilla-Rivera, and Ramos-Herrera (2014) from 1999 to 2012.  

From 1993 to 2014, the European Union (EU) has gone through different phases in its integration and through 
different economic cycles as well, where three sub-periods can be distinguished. The first one, 1993-1998, 
corresponds to the years before the creation of the EMU. It is a phase of transition in which countries needed to 
make great adjustments in their economies and policies. In the second one, from 1999 to 2007, the EU economies 
achieved a greater level of integration. It was a phase of general economic growth that was interrupted at the 
end of the period. The final sub-period, from 2008 to 2014, is characterized by a major economic and financial 
crisis as well as the onset of the recovery.  

This research aims to analyze how the drivers of the risk premium have varied over time (by referring to the 
different sub-periods indicated) and geographically (by taking into account two kind of countries of the Eurozone, 
some more developed or economically stronger and some less developed). This is why this paper covers the 
period 1993-2004 and takes into account 8 countries of the Eurozone (4 countries economically stronger, where 
the risk premium has varied little, and 4 countries less developed or peripheral, where the risk premium has 
suffered more fluctuations). The first 4 countries will be called “core countries or economies” and the last 4 
countries will be called “peripheral countries or economies”. 

1.1. Risk premium evolution 
The Maastricht convergence criteria (1992) imposed quantitative limits on some macroeconomic variables that 
were considered crucial for a real and sustainable convergence: inflation stability, exchange rate stability, 
convergence of interest rates, budgetary deficit and public debt. These criteria have determined the evolution 
of the risk premium, especially during the first period, being the risk premium defined as the difference between 
the ten-year bond yield of each country and the ten-year German bond yield (Alessandrini et al., 2012). Figure 1 
depicts the behavior of this variable along the period under consideration for four countries considered as “core 
economies” (Austria, Belgium, Finland, and France) and for countries considered as “peripheral economies” 
(Ireland, Italy, Portugal, and Spain).  
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Figure 1 
 Risk premium evolution for eight European countries from 1993 to 2014 

 (own elaboration from the European Central Bank database) 

 
Between 1993 and 1998, countries carried out structural reforms in order to observe these rules. Initially, capital 
requirements notably increased and countries achieved important deficits. This caused an increase in sovereign-
debt price of the European countries and the subsequent increase in their risk premium (Codogno, Favero, and 
Missale, 2003). This process of adjustment lasted until the beginning of 1995. As the decade progressed, the 
different countries improved their parameters and their sovereign bonds spread over Germany began to 
decrease. This was primarily due to the opening of trade barriers in the second half of the decade, which allowed 
an improvement of the current-account balance in most European countries. Another causal factor was the 
utilization of the monetary and exchange policies which were still decided nationally (Barrios et al., 2009). During 
this first sub-period, risk premium was determined by the expectations concerning the possibility for each 
country of reaching the initial objectives in function of its domestic characteristics. Since investors assumed an 
effective future homogenization of economies and the arrival of a period of growth and stability in the entire 
region, a generalized risk premium decrease was granted during the second half of the nineties. 

The second phase (1999-2007) constitutes a period of integration of the different countries in the EMU. It started 
with the irrevocable fixing of the conversion rates of the currencies of the eleven member states initially 
participating and with the introduction of the euro as the single currency (Manganelli and Wolswijk, 2009). 
During this second period, the perception of homogenization continued (Barrios et al., 2009). The risk perceived 
for all countries was the same, since they will finally become similar in most of its parameters (Codogno, Favero, 
and Missale, 2003). Restrictions in monetary policies contributed to increasing the confidence of achieving this 
integration. The public bonds of different countries were considered as almost interchangeable and risk 
premiums took null values and even negative values in some years and for some countries. Throughout this 
period, international factors were the relevant ones, relegating to a second place the economic fundamentals of 
each country (Bernoth, Von Hagen, and Schuknecht, 2004; Manganelli and Wolswijk, 2009). Indeed, the data of 
each country relative to current-account balance, deficit and debt level showed that convergence was not that 
strong, but this was justified as a logical consequence of the adaptation process (Bernoth, Von Hagen, and 
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Schuknecht, 2004). During this period of growth, the same monetary policy was implemented for the Euro area, 
with divergent consequences depending on the country. In most of them this policy allowed an expansion of 
public expenditure, a high private consumption and fed the development of speculative processes (Barrios et al. 
2009). The financial deregulation process that was taking place at international level allowed a blurring of severe 
financial imbalance between countries and contributed to sustaining the perception of continuity of good 
economic times (Bernoth, Von Hagen, and Schuknecht, 2004; Barrios et al., 2009). The market did not make the 
pertinent and gradual risk correction for each country.  

In September 2008, the bankruptcy of Lehman Brothers raised the alarm. A cross-border contagion occurred and 
sovereign spreads in Europe began to increase (Cutrini and Galeazzi, 2015).  A period of volatility and risk 
premium began, caused not only by the economic and financial situation of each country, but by other aspects 
like speculative movements, the rating agencies decisions, the depreciation of the euro, the consideration of 
German bonds as safe assets or the necessity of some important countries to request a financial rescue from the 
EU. 

1.2. Risk premium determinants: theoretical factors and measurement variables 
Based on the sovereign-risk literature (Barrios et al., 2009; Aßmann and Boysen-Hogrefee, 2012; Arghyrou and 
Kontonikas, 2012; Afonso et al., 2015) the changes in the Eurozone  risk premium may be mainly explained by 
factors such as credit risk, liquidity risk, risk aversion, economic growth, other macroeconomic variables and 
contingent factors. 

The first theoretical factor considered is credit risk. It reflects the domestic variables affecting an economy´s 
capacity to meet its debt obligations. Foremost among these variables are: public deficit, sovereign debt and 
current account balance, all of them in ratio to GDP (Arghyrou and Kontonikas, 2012; Di Cesare et al., 2012; 
Maltritz, 2012; Afonso et al., 2015). The first two variables show the fiscal situation of a country and its 
vulnerability to the financial turbulences; the latter approximates the competitiveness of each economy. 
Following the reasoning of Barrios et al. (2009) and Arghyrou and Kontonikas (2012), data on debt, public deficit 
and current account deficit are expressed as divergences from German values. The higher the spread of sovereign 
debt vis-à-vis Germany is, the higher the bond yield spread will be. The opposite is true for public deficit and 
current account balance.  

The second theoretical factor is liquidity risk. This factor is directly related to the degree of liquidity of each 
country´s debt, understood as its greater ease of opting out of a debt position in the different markets (Gómez-
Puig, 2005; Manganelli and Wolswijk, 2009). An increase in liquidity-premium spread implies a reduction in risk 
premium spread. It should be noted that the argument for liquidity as a key determinant of risk is discordant 
among authors. Whereas Gómez-Puig (2005) and Manganelli and Wolswijk (2009) underline the important effect 
of this variable, other researchers like Codogno Favero, and Missale (2003), Bernoth, Von Hagen, and Schuknecht 
(2004) or Arghyrou and Kontonikas (2012) question its influence and even warn of a high degree of co-linearity 
between liquidity measures and global risk factor. A valid measurement for liquidity risk is the relative size of a 
country´s debt (Maltritz, 2012). In this vein, the ratio between the outstanding market domestic debt securities 
and the total outstanding debt securities in the EMU can be used as a proxy of  the relative size of a country’s 
debt (e.g. Bernoth, Von Hagen, and Schuknecht 2004; Gómez-Puig, 2005; Manganelli and Wolswijk, 2009, and 
Attinasi, Checherita, and Nickel, 2009). 

The third theoretical factor is risk aversion. It indicates the greater or lesser predisposition of an investor to take 
on risk (Attinasi, Checherita, and Nickel, 2009; Barrios et al., 2009; Sgherri and Zoli, 2009; Arghyrou and 
Kontonikas, 2012). Investors can change their expectations depending on the volatility of the global market 
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portfolio and the risk-tolerance of marginal investors (Favero, Pagano, and Von Thadden, 2005). Preference for 
risk is higher when stability floods the markets, whereas at times of uncertainty portfolios are restructured 
towards low-risk assets. The most commonly used indicator in literature to measure the global risk is the Chicago 
Board Options Exchange Market Volatility Index or VIX index. This index is a measure of the implied volatility of 
S&P 500 index options, over the next 30-day period. For this reason, VIX index is an approximation of global 
financial instability and international risk aversion (Remolona, Scatigna, and Wu, 2007). Other risk aversion 
measurements proposed in the literature (Barrios et al., 2009; Gerlach, Schulz, and Wolff, 2010; Favero and 
Missale, 2012) are: 1) the difference between the yield of ten-year corporate US AAA bonds and the yield of US 
government bonds for the same maturity (an increase in this difference involves a perception of the corporate 
bonds as more risky and the government ones as more secure, indicating a greater risk aversion of investors), 2) 
short-term interest rate level (a low value of this rate increases incentive to take on risk with the objective of 
obtaining a higher profitability), and 3) the volatility of the euro/yen exchange rate (an appreciation of the yen, 
and the subsequent weakness of the euro, is interpreted as a greater risk aversion in the market).  

The fourth factor is the economic growth. The traditional indicator for economic growth is GDP growth rate 
(Arghyrou and Kontonikas, 2012; Di Cesare et al., 2012; Maltritz, 2012). Another illustrative measurement is the 
Industrial Production Index (IPI), which measures the monthly evolution of the production activities: extractive 
industries, manufacturing industries, production and distribution of electrical energy, and water and gas 
industries. The IPI can be used as a measure of the production cycle (Arghyrou and Kontonikas, 2012). There is a 
negative relationship between these two variables (GDP and IPI growth rates) and the risk premium, and a 
positive relationship between the difference from the German values and the risk premium. 

As macroeconomic factors it is possible to include the domestic factors that might affect the capacity of a country 
to meet its financial obligations due to its economic internal situation, such as an increase in inflation or 
unemployment (Barrios et al., 2009; García-Vaquero and Casado, 2011; Alenssandrini et al., 2012; Maltritz, 
2012).  An economy not providing employment or having an inflation rate that increases over time and not 
offering signs of prosperity will be unsustainable and will contribute to an increasing risk premium. Domestic 
factors are more important in periods of financial stress because in those moments investors increase 
discrimination between economies (Barrios et al., 2009). For this reason, during the last debt crisis, the 
deterioration of the macroeconomic framework was accompanied by a risk premium increase, especially in those 
economies with worse macroeconomic outlook, as the peripheral countries (García-Vaquero and Casado, 2011).  

Finally, we consider the contingent factors of the analyzed period. We refer to those particular circumstances or 
contingencies that only have sense at a given time and in specific economic conditions (Favero, Giavazzi, and 
Spaventa, 1996; De Santis, 2012).  The difficulties of the Greece´s economy can be considered as a contingent 
factor. The inadequacy of Greece to contain the rising risk premium exposes the Eurozone to a crisis of 
confidence and to greater turbulences. This fact had a negative effect on the sovereign spreads of the entire 
EMU. 

It should be highlighted that some variables, as debt to GDP, deficit to GDP and GDP growth appear in all previous 
investigations; consequently, it can be said that credit risk and economic growth are fundamental factors to study 
the sovereign bond yields. Risk aversion is incorporated in nearly all studies, although each researcher uses 
different variables to measure this factor. For example, Gerlach, Schulz, and Wolff (2010) just consider the spread 
of seven to ten-year US corporate bond and the US BBB treasuries bonds; Favero and Missale (2012) use the 
spread between the ten-year yield of US BAA corporate bonds and ten-year US AAA corporate bonds; and Borgy 
et al. (2011) only take into account the log of the VIX Index. Liquidity risk is also an important factor. Several 
variables like the yield bid/ask spreads or the total amount of outstanding bonds (Gerlach, Schulz, and Wolff, 
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2010) are used as proxies of this factor. However, there are authors, as Remolona, Scatigna, and Wu (2007), 
Bernoth and Erdogan (2012), or Alessandrini et al. (2012), who do not take into consideration the liquidity risk. 
Macroeconomic variables are also important to many authors; some of them, as is the case of Maltriz (2012), 
only use the inflation, while others like Alessandrini et al. (2012) incorporate inflation and labor productivity 
growth. Finally, there are some researchers that use different contingent factors like, for example, the years from 
last default (Remolona, Scatigna, and Wu, 2007) or some dummies for crises (Alessandrini et al., 2012). 

With the aim of making a more comprehensive analysis, we carry out a theoretical and empirical analysis of the 
factors that influence public debt yield in the Euro area over the period 1993-2014 for eight countries, four “core 
countries” and four “peripheral countries”. This research takes into account this whole period and both the 
different variables and determining factors identified as important in the literature covering both the pre-crisis 
and the post-crisis periods. This comprehensive analysis, based on panel data techniques, enables us to make 
comparisons, draw more enlightening conclusions, and approach the risk premium from two perspectives: first, 
we can analyze its evolution before the worst years of the financial crisis, when the risk premium became a 
widespread topic and, second, we can study how its determining factors have evolved over time.  

2. Methodology 

2.1. Context of application and data 

In order to analyze how the drivers of the risk premium have varied over time and geographically, eight EMU 
countries are included in this study: Austria, Belgium, Finland, France, Ireland, Italy, Portugal, and Spain. The first 
four countries are core economies. They are more solvent and economically stable. Likewise, their risk premiums 
have remained in lower average values over the period 1993-2014 and with fewer oscillations than those of the 
other four countries . The last four countries are peripheral economies. They are considered less developed 
economies and have registered a greater average risk premium over the period considered. In this group, all 
countries except Italy have required financial rescue from EU. Greece, the first country to have applied for 
assistance, has not been deliberately included in the study because its exceptional circumstances would have 
distorted the overall results. Germany is not directly included because is the country which serves as a reference 
for assessing risk premium and the other variables under consideration, and the other two countries among the 
first EMU founding fathers (Luxembourg and Netherlands) have not been included to maintain a proper balance 
between core and peripheral countries. The number of countries studied is in line with other previous works (e.g. 
Barrios et al., 2009, Gómez-Puig, Sosvilla-Rivera, and Ramos-Herrera, 2014).  It should be noted that the 
differences in the risk premium between the core and peripheral countries included in this research have 
remained after 2014, and have even increased further since mid-2018. 

Concerning the factors that explain the changes in the Eurozone risk premium, it should be noted that all the 
ones that have been presented in section 1.2 are considered in this research. We present below how these 
factors are incorporated and the definition of each proxy variable. These variables, homogenized in a quarterly 
basis, are summarized in table 1. 

Table 1 
Definitions of the variables 
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Endogenous 
variable 

Risk premium Difference between the yield of the 10-year 
sovereign bonds of a country and the 
German value  

ECB database 
 

F1 
Credit risk 

Sovereign debt 
 

Difference between the public debt (in 
proportion to GDP) of a country and the 
German value  

Eurostat database 
Reinhart and Rogoff 
(2014) 

Current account 
balance 
 

Difference between the current account 
balance (in proportion to GDP) of each 
country and the German value 

Eurostat database 
Author’s own estimations 

Public deficit Difference between the estimated public 
deficit (in proportion to GDP) of each 
country and the German value 

Eurostat database 
IMF-WEO database 
National Central Banks 
and Statistical Offices 

F2 
Liquidity risk 

Liquidity premium 
 

Difference between the  domestic debt 
securities outstanding (in relation to the 
total outstanding debt securities in the 
EMU) and the German value 

ECB database 
 

F3 
Risk aversion 

VIX index 
(Risk aversion) 

Logarithm of the VIX index  Chicago Board Options 
Exchange  database 

Difference between 
the yield of the 
private and public 
bonds 

Logarithm of the difference between the 10-
year yield of US AAA corporate bonds and 
the US government bonds for the same 
maturity 

Federal Reserve  
 

Short-term interest 
rate 

Logarithm of the money market interest 
rates 

Eurostat database 
 

Euro-Yen exchange 
rate 

Logarithm of the Euro-Yen exchange rate National Statistics 
Institute 
Website“tematicas.org” 

F4 
Economic 

growth 

GDP 
 

Difference between the GPD growth rate of 
each country and the German value  

OECD database  

Industrial 
Production Index 
 

Difference between the Industrial 
Production Index growth rate of a country 
and the German value 

Eurostat database 
 

F5 
Macroeconomi

c factors 

Unemployment  Differential of the unemployment rate and 
the German value  

Eurostat database 
OECD  database 

Inflation Difference between the inflation rate of a 
country and the German value (based on 
Harmonized Indexes of Consumer Prices) 

Eurostat database 
OECD database 
National Statistical Offices 

F6 
Contingent 

factors 

Greek risk premium Difference between the 10-year Greek 
sovereign bonds and the German value 

ECB database 

2.2. The proposed model 
The analysis has been carried out on the basis of panel data methodology, for a better group result. Panel data 
techniques are used with “N” cross-sectional data (in our case, the eight countries) along a “T” time period (the 
quarters ranging from 1993Q1 to 2014Q1). The resulting model has the following expression:  
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where subscript i denotes the cross-sectional unit (in our case, country) and t denotes the period (in our case, 
quarter). The dependent variable (yit) is a measure of risk premium for country i in quarter t; xit is a 1 x k vector 
of explanatory variables observed for country i in period t that reflects the measures of the different theoretical 
determinants of the risk premium explained and defined in section 3; β is a k x 1 vector of parameters; αi is a 
country-specific and time-invariant component; and ut is the error term. The data set is balanced.  

In this work, we account for the possibility that the current behavior of the risk premium could be determined, 
to a lower or a larger extent, by its own recent history. Then, equation (1) transforms into: 

 

where εit is the idiosyncratic error term. 

Nevertheless, an endogeneity problem arises because the regressors and the error term are correlated. In order 
to overcome this situation, regression model (2) has been estimated by means of instrumental variables, as 
primarily proposed by Anderson and Hsiao (1981). These authors used a version of the two-stage least-squares 
first-differenced estimator in order to fit a panel data specification that includes the lagged dependent variable 
as a regressor.  

The Anderson and Hsiao (1981) solution is to first-differentiate equation (1) in order to eliminate the individual 
effects: 

 

where Δxit=xit– xi,t-1, and to substitute the difference of the lagged dependent variable with an POR instrumental 
variable that is not correlated with the error term. Two types of valid instruments are the lags of yi,t-1 and those 
of Dyi,t-1 (Anderson and Hsiao, 1981; Castellanos, 2010); in addition, if the regressors are assumed to be 
exogenous, they are their own instruments (Ciocchini, 2006). Following Roodman (2009), we consider a smaller 
number of instruments than the number of individual units (in our case, countries). 

We consider the same model structure, in general terms, for the whole sample and for each of the three 
mentioned sub-periods; it takes the following form:  

 

In equation (4), RPit denotes the risk premium, notations F1it, F2it, …, F6it refer to its different theoretical 
determining factors and εit denotes the error term. As it has been described in section 1.2, for almost all the 
theoretical determinants of the risk premium, we can find more than one suitable measurement variable. 

The procedure we use so as to determine the factors influencing the risk premium in each sub-period is the use 
of dummy variables. In particular, we consider one for representing the time period 1999-2007 (D9907) and 
another for 2008-2014 (D0814); these dummies take value 1 in the corresponding years and 0 otherwise. 
Accounting for these dummies, the effect of each regressor in equation (1), named vector �, would be 
decomposed as follows (Gómez-Puig, Sosvilla-Rivera, and Ramos-Herrera, 2014): 
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As a result, we can obtain the marginal effect of the variables (in each sub-period) by following the rule: 

 

In short, at a first stage we carried out an estimation for the whole period 1993-2014; after that, we estimated 
the model that includes dummies so as to find out potential different factors in each sub-period. These 
estimations incorporate all the variables considered in table 1.  

3. Results 
We carried out a two-stage-least-squares estimation, according to the model framework described in subsection 
2.2. We presumed fixed effects in the estimation process regarding the small number of units in the panel. The 
resulting models are displayed in table 2. According to the panel model with instrumental variables method we 
used, variables are in first differences. The second column reflects the estimation for the entire sample period, 
while the third column refers to the model that incorporates dummies to identify the three sub-periods we 
considered.  

Table 2 
Panel data estimation 

 Model without dummies Model with dummies 
Constant 0.2006 -8.9635** 
Dummy 9907 - 9.3421* 
Dummy 0814 - 9.6393* 
AR (1) 0.3788*** 0.3563*** 
Sovereign debt -0.7506 -0.4971 
Sovereign debt×D9907 - -0.0481 
Sovereign debt×D0814 - 0.0023 
Current account balance 0.5235 0.5140 
Current account balance×D9907 - -0.5906 
Current account balance×D0814 - 0.5603 
Public deficit -0.0593 0.2343 
Public deficit×D9907 - -0.3040 
Public deficit×D0814 - -0.6474 
Liquidity premium 2.6646 3.3293 
Liquidity premium×D9907 - -0.0214 
Liquidity premium×D0814 - -0.3482 
VIX index 19.8265*** 8.3775 
VIX index×D9907 - -6.8970 
VIX index×D0814 - 30.4338* 
US bond -2.1494 28.8092 
US bond×D9907 - -23.1515 
US bond×D0814 - -11.2563 
Short-term interest rate 32.2061*** 117.7670** 



 

Revista ESPACIOS. ISSN: 0798-1015  41(25)2020 

 

https://www.revistaespacios.com 60 

 Model without dummies Model with dummies 
Short-term interest rate×D9907 - -119.1460** 
Short-term interest rate×D0814 - -87.6811* 
Euro-Yen exchange rate  -60.6034** -39.0515 
Euro-Yen exchange rate×D9907 - 37.3775** 
Euro-Yen exchange rate×D0814 - 6.9005 
GDP growth 0.9181 2.1498 
GDP×D9907 - -1.9067 
GDP×D0814 - -1.3815 
IPI growth 0.6530* 0.7294 
IPI×D9907 - -0.5914 
IPI×D0814 - -0.4954 
Unemployment 13.4667 6.1062 
Unemployment×D9907 - -0.2540 
Unemployment×D0814 - 10.2183* 
Inflation 3.7603 12.8004** 
Inflation×D9907 - -11.9149* 
Inflation×D0814 - -8.4829 
Greek risk premium 0.0409*** -0.0332 
Greek risk premium×D9907 - 0.0156 
Greek risk premium×D0814 - 0.0790** 
R2 0.40 0.45 
R2 0.39 0.41 
Number observations 624 623 

 

Significance level: 10% (*), 5% (**) and 1% (***). The number of instruments used is seven  
(combination of lags for yi,t-1 and for Dyi,t-1). 

Table 2 incorporates all the possible risk premium determinants under study, as well as the dummy variables for 
each sub-period and a measure of the (absolute and relative) goodness-of-fit of the estimated model. The second 
column reflects the influence of each factor on the risk premium considering the entire sample; the third column 
refers to the influence in the different sub-periods. Regarding the third column, the first coefficient for each 
factor corresponds to β1 in equation (5), the second coefficient denotes β2*D9907 and the third coefficient is 
β3*D0814, so as to identify the different sub-periods. As it is appreciated, the specification with dummies shows 
a better goodness of fit in comparison with the one that does not differentiate the sub-periods. In addition, the 
dummies themselves (the terms without interactions) prove to be significant. Therefore, the consideration of 
different phases provides relevant information to the analysis. 

For a better understanding of the results from an economic point of view, we derived the marginal effects of 
each factor from table 2; they denote the impact of the different variables on the behavior of the risk premium 
depending on the time period. According to the rule captured in (6), we calculated these marginal coefficients 
and displayed them in table 3, joint with the coefficients for the entire period (i. e., without dummies); the 
comparison of whole and marginal effects allowed us to identify potential differences in the risk premium 
determinants linked to the moment they take place. 
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Table 3 
Model summary 

 

Significance level: 10% (*), 5% (**) and 1% (***). Following Gómez-Puig, Sosvilla-Rivera, and Ramos-Herrera  (2014), we 
considered a significant effect of the independent variables on the risk premium when entering 1999-2007 and 2008-2014 

if  and , respectively, showed significance. Accordingly, we indicated the same significance level with asterisks 
reported in table 2 but between parentheses. 

We dedicate section 4 to describe and discuss in full detail the results obtained in Tables 2 and 3. 

4. Discussion 
We followed a chronological order with the objective of affording an understanding of the risk premium 
evolution throughout the whole period considered. 

Sub-period 1993-1998: EMU antecedents 

 1993-2014 1993-1998 1999-2007 2008-2014 
  (Marginal effects) 
Constant 0.2006 -8.9635** -8.9635** -8.9635** 
Dummy 9907 - - 9.3421(*) - 
Dummy 0814 - - - 9.6393 (*) 
AR (1) 0.3788*** 0.3563*** 0.3563(***) 0.3563(***) 
Sovereign debt -0.7506 -0.4971 -0.5453 -0.4948 
Current account balance 0.5235 0.5140 -0.0766 1.0743 
Public deficit -0.0593 0.2343 -0.0697 -0.4131 
Liquidity premium 2.6646 3.3293 3.3080 2.9811 
VIX index 19.8265*** 8.3775 1.4805 38.8113 (*) 
US bond -2.1494 28.8092 5.6577 17.5529 
Short-term interest rate 32.2061*** 117.7670** -1.3790 (**) 30.0859 (*) 
Euro-Yen exchange rate  -60.6034** -39.0515 -1.6740 (**) -32.1510 
GDP growth 0.9181 2.1498 0.2431 0.7683 
IPI growth 0.6530* 0.7294 0.1379 0.2340 
Unemployment 13.4667 6.1062 5.8522 16.3245(*) 
Inflation 3.7603 12.8004** 0.8855 (*) 4.3175 
Greek risk premium 0.0409*** -0.0332 -0.0176 0.0458 (**) 
R2 0.40  0.45  
R2 0.39  0.41  
Number observations 624  623  
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After testing the model with all the variables defined in table 1, the significant variables in the period before EMU 
creation are: the recent history of the risk premium, the short-term interest rate and inflation (in relative terms 
to the German rate). Relationships between the explicative variables and the dependent one present the 
expected sign. According to these empirical results, the most important factors to drive the Euro area sovereign 
spreads would be: the recent behavior of the risk premium, risk aversion and macroeconomic factors. The short-
term interest rate is the only risk aversion variable which has significant influence on risk premium in 1993-1998 
and it is worth noting that this influence holds in all other sub-periods under consideration. This outcome is in 
line with the conclusions of Manganelli and Wolswijk (2009). Additionally, inflation is the only macroeconomic 
variable determining the government bond yield spread.  

These results demonstrate the role played by the particular circumstances of the period previous to the EMU 
integration. The different countries had to make important adjustments to achieve the objectives of the 
Maastricht Treaty and the market valuation has been conditioned by a favorable expectation about this 
convergence process.  

Sub-period 1999-2007: EMU integration 
The key elements for understanding the risk premium spread during the second sub-period are: the recent 
history of risk premium, the short-term interest rate, the euro/yen exchange rate and inflation. Some 
determining factors are recurrent, though in this period of integration in the EMU the relationship between the 
new single currency and other strong currencies, such us the yen, gains importance. 

Relationships between the explicative variables and the risk premium present the expected sign, except for the 
short-term interest rate. A fall in the short-term interest rate means lower risk aversion and reduces the risk 
premium. In 1999-2007, the short-term interest rate evolved in a haphazard manner: going up in 2000 and 2006-
2007, and falling steadily in the period 2001-2006. Nevertheless, the risk premium had continuously decreased 
to very low levels, reaching negative values in 2005 in certain countries. This lack of coinciding performance 
between the two variables in some years is reflected with a negative sign in the estimated coefficient. 
Alternatively, credit risk, liquidity risk and economic growth remain without exerting significant influence on 
decisions about buying up government bonds.  

The results of this phase, taken as a whole, confirm that the market sees the different countries as belonging to 
a homogeneous group; in other words, the market attributes a similar low default risk to the different economies. 
These are years of macroeconomic stability and growth, and the market considers that this situation is going to 
continue. As Cecchetti, Mohanty, and Zampolli (2011) points out it was set up the sensation that the world was 
a safe place and it will continue to be safe in the future. 

Sub-period 2008-2014: debt crisis and start of the recovery 
In the last stage of this study the significant variables are: the recent history of the risk premium, the VIX index, 
the short-term interest rate, the unemployment rate (in relative terms to the German rate) and the Greek risk 
premium. It is important mentioning that, once again, relationships between the independent variables and the 
dependent one present the expected sign. Like in previous periods, the recent history of the risk premium has a 
remarkable influence in its current values. As it might be expected, risk aversion re-appears again in the model, 
although in this stage the short-term interest rate is not the only variable driving the Euro area sovereign bond 
yields spreads. The VIX Index also becomes a key variable to explain the sharp increase in the risk premium (see 
Klepsch and Wollmershäuser, 2011).  
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In this last sub-period there is a change in the risk assessment and the investor perception also changes due to 
the reappearance of new doubts about the Union feasibility. There exist significant cross-country contagion 
effects across Euro area government bond markets, especially on peripheral countries (as pointed out by Cáceres, 
Guzzo, and Segoviano,  2010; Giordano, Linciano, and Soccorso, 2012; or Afonso, Arghyrou, and Kontonikas  
2014). The contagion effect of the Greek risk premium is noticeable and becomes a relevant factor in the spread 
determination process.  

The impact of macroeconomic variables also changes in this period; inflation no longer influences sovereign debt 
but the differential of the unemployment rate in relation to Germany becomes a determining factor to explain 
changes in risk premium. The behavior observed in inflation is in accordance with the conclusions of Scharnagl 
and Staptf (2015), who note that inflation expectations for the Euro area show a decreasing mean through the 
period 2009-2013. The unemployment rate increased in a considerable manner in almost all countries under 
study and, consequently, it become an important driver of Eurozone government bond yields. 

Whole period: 1993-2014 
When considering the whole period, the risk premium determinants are: the recent history of the risk premium, 
the VIX index, the short-term interest rate, the euro/yen exchange rate, the IPI, the unemployment rate and the 
Greek risk premium. Once again, relationships between the explicative variables and the dependent one present 
the expected sign.  

These results evidence that all the variables which have been significant for explaining the risk premium in at 
least one of the above-mentioned sub-periods remain highly influential when looking at the twenty-one years 
jointly. Some of them, as the past values of the risk premium and the short-term interest rate, appear in all the 
sub-periods taken into account. This strong correlation between the spreads and the short-term interest rate 
has also been proved in previous works like Manganelli and Wolswijk (2009). Other variables, as VIX Index, 
unemployment and the Greek risk premium, have only become important during the debt crisis but its impact 
remains significant over the total period. In contrast, the IPI is a variable that does not show a particular influence 
when we consider the sub-periods in a separate manner, but becomes relevant when the entire period is taken 
into account. Finally, it should be noted that all the factors other than credit risk and liquidity risk have proved 
to be important in the entire period under consideration. The low influence of liquidity risk is in accordance with 
some previous works like Codogno, Favero, and Missale (2003) or Maltritz (2012), although other researchers 
like Favero, Pagano, and Von Thadden (2005), Gómez-Puig (2005) or Afonso et al. (2015) confirm the important 
role of liquidity when it interacted with an aggregate risk factor. The low influence of credit risk should not be 
seen as a lack of capacity of the market to discriminate the national fiscal policies, but as a prevalence of other 
variables.  

4. Conclusions 
The empirical results indicate that the formation of the EMU supposed a great institutional and economic 
transformation, which led to a sense of confidence and optimism. The market valuation was based on the 
favorable expectations of the total region as a single group. The market considered that in the (near) future 
economies were going to converge and, even if investors take into account internal factors, the differences 
among countries do not presupposed harsh penalties for those with worse values. Investors paid less attention 
to the domestic factors and rather focused on the recent evolution of risk premium, the short-term interest rate 
and inflation. This positive future expectation, as an element of market decision, increased notably during the 
integration phase (1999-2007), the second period of the study. These were years of macroeconomic stability and 
growth, and the market considered that this situation will continue.  
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These favorable conditions of constant growth suddenly stopped in 2008, when the bankruptcy of Lehman 
Brothers raised the alarm. As a consequence, risk evaluation underwent an abrupt change: the investors´ 
perception of risk was modified, showing doubts about the viability of the EU. The VIX index became a main 
driver of government bond spreads and the risk aversion factor took on additional significance. Additionally, the 
Hellenic spread gained influence on market decisions. Unemployment also grew sharply, particularly in 
peripheral economies, and it appears as a relevant macroeconomic variable.  

This paper demonstrates that the market did not take the same risk factors as determinants in its valuation of 
the sovereign debt risk premium and that the relative importance assigned to the different factors had changed 
over time. This reinforces the fact, highlighted by previous studies that the market does not behave in a rational 
way: in periods of growth it undervalues risk, while in periods of uncertainty it overreacts. This way of acting has 
negative consequences for the Euro area countries and contributes to worsening the economic situation, in 
particular for peripheral countries. 

Bibliographic references 
Aßmann C. and Boysen-Hogrefee J. (2012). Determinants of government bond spreads in the Euro area – in 

good times as in bad. Empirica, 39(3), 341-356.  

Afonso A., Arghyrou M. G., Bagdatoglou G., and Kontonikas A. (2015). On the time-varying relationship 
between EMU sovereign spreads and their determinants. Economic Modelling, 44, 363-371. 

Afonso A., Arghyrou M. G., and Kontonikas A. (2014). Pricing sovereign bond risk in the European Monetary 
Union area: An empirical investigation. International Journal of Finance and Economics, 19(1), 49-56. 

Afonso A. and Nunes A. S. (2015). Economic forecasts and sovereign yields. Economic Modelling, 44, 319-326. 

Alessandrini P., Fratianni M., Hughes Hallett A., and Presbitero A. (2012). External imbalances and financial 
fragility in the Eurozone. (Mo.Fi.R Working Papers, No. 66, May). Retrieved from: 
http://docs.dises.univpm.it/web/quaderni/pdfmofir/Mofir066.pdf 

Anderson T. W. and Hsiao C. (1981). Estimation of dynamic models with error components. Journal of the 
American Statistical Association, 76, 598-606. 

Arce O., Mayordomo S., and Peña J. I. (2011). Do sovereign CDS and bond markets share the same information 
to price credit risk? An empirical application to the European Monetary Union case. (SSRN Working Paper 
No. 53). Retrieved from: 

 https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3400660 

Arghyrou M. and Kontonikas A. (2012). The EMU sovereign-debt crisis: Fundamentals, expectations and 
contagion. Journal of International Financial Markets, Institutions and Money, 22(4), 658-677. 

Attinasi M., Checherita C., and Nickel C. (2009). What explains the surge in Euro area sovereign spreads during 
the financial crisis of 2007-09? (Working Paper, No. 1131). European Central Bank. Retrieved from: 

 https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1520351. 

Barrios S., Iversen P., Lewandowska M., and Setzer R. (2009). Determinants of intra-euro area government 
bond spreads during the financial crisis. (European Economy - Economic Papers, No. 388). European 
Commission. 



 

Revista ESPACIOS. ISSN: 0798-1015  41(25)2020 

 

https://www.revistaespacios.com 65 

Bernoth K., Von Hagen J., and Schuknecht L. (2004). Sovereign risk premia in the European government bond 
market. (Working Paper, No. 369). European Central Bank. Retrieved from: 
https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp369.pdf  

Bernoth K. and Erdogan B. (2012). Sovereign bond yield spreads: A time-varying coefficient approach. Journal 
of International Money and Finance, 31(3), 639-656. 

Borgy V., Laubach T., Mésonnier J., and Renne J. (2011). Fiscal sustainability, default risk and Euro area 
sovereign bond spreads. (Working Paper, No. 350,). Banque de France. Retrieved from:  

https://publications.banque-france.fr/sites/default/files/medias/documents/document-de-
travail_350_2011.pdf 

Cáceres G., Guzzo V., and Segoviano M. (2010). Sovereign spreads: global risk aversion, contagion or 
fundamentals? (IMF Working Paper, No. 10/120). Retrieved from: 
https://www.imf.org/external/pubs/ft/wp/2010/wp10120.pdf 

Castellanos, S. (2010). Desempleo y determinación de salarios en la industria manufacturera de México. Un 
análisis mediante paneles dinámicos. Economía mexicana. Nueva época, 19(1). 171-198. 

Cecchetti S. G., Mohanty M. S., and Zampolli, F. (2011). The real effects of debt. (Bank of International 
Settlements Working Paper, No. 352). Retrieved from:  
https://www.kansascityfed.org/publicat/sympos/2011/Cecchetti_final.pdf 

Ciocchini F. J. (2006). Dynamic panel data: a brief survey of estimation methods. ((Working Paper, No. 7). 
Departamento de Economía de la Facultad de Ciencias Sociales y Económicas, Universidad Católica 
Argentina. 

Codogno L., Favero C., and Missale A. (2003). Yield spreads on EMU government. Economic Policy, 18, 503-533. 

Cutrini, E. and Galeazzi, G. (2015). External Public Debt, trade linkages and contagion during the Eurozone 
crisis. Journal of Banking and Finance, 50, 400-410. 

De Santis R. A. (2012). The Euro area sovereign debt crisis: safe haven, credit rating agencies and the spread of 
the fever from Greece, Ireland and Portugal. (European Central Bank Working Paper, No. 1419). Retrieved 
from: 

 https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1419.pdf 

Di Cesare A., Grande G., Manna M., and Taboga, M. (2012). Recent estimates of sovereign risk premia for euro-
area countries. (Bank of Italy, Occasional Paper, No. 128). 

Favero C., Giavazzi F., and Spaventa L. (1996). High yields: The spread on German interest rates. The Economic 
Journal, 107, 956-85. 

Favero C., Pagano M., and Von Thadden E.-L. (2005). Valuation, liquidity and risk in Government Bond Markets. 
(Working Papers, No. 281). IGIER (Innocenzo Gasparini Institute for Economic Research) 

Favero C. and Missale A. (2012). Sovereign spreads in the eurozone: which prospects for a Eurobond? Economic 
Policy, 107, 231-273. 



 

Revista ESPACIOS. ISSN: 0798-1015  41(25)2020 

 

https://www.revistaespacios.com 66 

García-Vaquero V. and Casado C. (2011). El mercado español de deuda del Estado: desarrollos desde el inicio 
de la crisis. (Boletín Económico, No 11/2011). Bank of Spain. 

Gerlach S., Schulz A., and Wolff G. B. (2010). Banking and sovereign risk in the Euro area. (CEPR Discussion 
Paper, No. 7833).  

Giordano L., Linciano N., and Soccorso P. (2012). The determinants of government yield spreads in the Euro 
area. (Commissione Nazionale per le Società e la Borsa Working Paper, No. 71).  

Gómez-Puig M. (2005). Liquidez y tamaño del mercado: diferenciales de rentabilidad a largo plazo tras la UME. 
Cuadernos de Economía, 28, 159-170. 

Gómez-Puig M., Sosvilla-Rivera S., and Ramos-Herrera M. C. (2014). An update on EMU sovereign yield spread 
drivers in times of crisis: a panel data analysis. Research Institute of Applied Economics Working Papers, 
No. 2014-07). Retrieved from: http://www.ub.edu/irea/working_papers/2014/201407.pdf 

Haugh D., Ollivaud P., and Turner D. (2009). What drives sovereign risk premiums?: An analysis of recent 
evidence from the Euro area. (OECD Economics Department Working Paper, No. 718).  

Klepsch C. and Wollmershäuser T. (2011). Yield spreads on EMU government bonds – How the financial crisis 
has helped investors to rediscover risk. Intereconomics, 46(3), 169-176. 

Maltritz D. (2012). Determinants of sovereign yield spreads in the Eurozone: A Bayesian approach. Journal of 
International Money and Finance, 31, 657-672. 

Manganelli S. and Wolswijk G. (2009). What drives spreads in the Euro area government bond market? 
Economic Policy, 24(58), 191-240. 

Reinhart C. M. and Rogoff K. S. (2014). This time is different: A panoramic view of eight centuries of financial 
crises. Annals of Economics and Finance, 15(2), 1065-1188.  

Remolona E., Scatigna M., and Wu E. (2007). Interpreting sovereign spreads. BIS Quarterly Review, March, 27-
39. 

Roodman, D. (2009). How to do xtabond2: An introduction to difference and system GMM in Stata. The Stata 
Journal, 9(1), 86–136. 

Scharnagl M. and Stapf J. (2015). Inflation, deflation and uncertainty: What drives euro-area option-Implied 
inflation expectations, and are they still anchored in the sovereign debt crisis? Economic Modelling, 48, 
248-269.  

Sgherri S. and Zoli E. (2009). Euro area sovereign risk during the crisis. (International Monetary Fund Working 
Paper, No. 09/222) 


