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Abstract:  

Governments have shown their willingness to prevent the failures of so-called too 

important to fail (TITF) institutions as it could spark wider market turmoil. The 

protection of large institutions is hardly a modern phenomenon and evidence of TITF 

policies has been found from as early as the 1930s. Bailouts aim to prevent the 

financial stress of one organization from spreading. However, they are criticized for 

imposing moral hazard on society. Until now safeguarding has not hindered economic 

instability as large banks continuously find themselves in financial distress. Therefore, 

it is worth questioning whether these actions are in fact purposeful.  

Excessive optimism in the treatment of sovereign debt issued by Portugal, Italy, 

Ireland, Greece, and Spain (PIIGS) currently has many banks shaking as the European 

sovereign debt crisis has escalated to anxiety. This study investigates whether TITF 

behavior is revealed by European banks’ sovereign debt exposures to the PIIGS 

countries. An OLS cross-sectional data analysis is conducted on a sample of 73 banks. 

The results suggest a significantly positive link between institutional size and 

aggregate PIIGS debt exposure. Yet, this connection is not significant on the European 

banking sector as a whole, rather an uneven distribution of PIIGS debt holdings 

among national banking sectors emerge. 

Keywords:  European banking sector, sovereign debt exposures, PIIGS countries,  

too important to fail, moral hazard, cross sectional data  
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1 INTRODUCTION 

The distribution of US subprime securities over integrated global financial markets 

contributed to the unforeseeably profound effects of the financial crisis that started in 

2007. European banks suffered losses on these and other structured products. Further 

setbacks arose from problems in domestic markets, and many banks had to turn to the 

government for official support. Before long these transfers, a prolonged recession, and 

poor fiscal management, resulted in the currently interrelated sovereign debt and 

banking crisis in Europe (Blundell-Wignall & Slovik, 2011).  

Many European banks are now suffering from inconsistencies and previous excessive 

optimism in the treatment of sovereign bond holdings from Portugal, Italy, Ireland, 

Greece, and Spain (PIIGS), as the likelihood for restructurings have increased 

(Blundell-Wignall & Slovik, 2010; Enrich, 2011). Even the most stable banks and 

nations are currently facing increased borrowing costs, since weakness in the PIIGS 

countries is eroding confidence in the Euro zone as a whole. Additional concern is 

caused by the uncertain future existence of the European monetary union. 

The phenomenon of too important to fail (TITF) reflects beliefs that the failure of a 

large institution could disrupt the functioning of the economy. Such disturbances are 

costly which has led authorities to often protect TITF institutions (Soussa, 2000). 

Especially in the aftermath of the 2007 financial crisis government bailouts of financial 

institutions and corporates have been heavily criticized, see e.g. Bernstein (2009) and 

Reinhart (2009). Interventions in the private sector are feared to prevent risk appetite 

from abating, distorting incentives, and resulting in the creation of a “moral hazard 

economy” (Bernstein, 2009; Ötker-Robe, et al., 2011; Stern & Feldman, 2004).  

1.1. Aim and contribution 

The publicly announced TITF guarantees by the US government in 1984 have produced 

academic research on the behavior of large financial institutions ever since. Recent 

evidence on TITF behavior is presented by Völz and Wedow (2011) and Ötker-Robe et 

al. (2011), who analyze large institutions in the US. My thesis aims at analyzing the 

existence of TITF behavior within the European banking sector by investigating risky 

sovereign debt exposures to the PIIGS countries. 



2 
 

 

In light of the European sovereign bailouts, new promises to boost the coffers of 

Spanish banks, and continuing risky lending, it seems timely to identify possibly 

existing unethical behavior (Ötker-Robe, et al., 2011). Data on the exposures of 73 

banks is recorded from the end of 2010, thus the exposures to government bond 

markets are unaffected by the European Central Bank’s (ECB) recent long-term 

refinancing operations (LTRO). Therefore, the analysis might reveal TITF behavior that 

contributed to the creation of the current state of crisis. 

1.2. Disposition 

Section 2 discusses the theoretical concepts, presenting the too important to fail 

phenomenon, the problem of moral hazard, and the associated costs on society. Section 

3 provides an overview of existing literature on the phenomena of TITF, bringing forth 

evidence of its existence, and ensuing externalities. Section 3 also discusses recent 

findings on European banks’ sovereign debt exposures, and the transmission channels 

of distress from sovereigns to banks.  

The dataset and its properties are described in section 4, and the methodology in 

section 5. Section 6 contains the empirical results and the analysis, and section 7 

presents the related discussion. The final remarks are offered in section 8. Section 9 

summarizes this thesis in Swedish. Appendices at the end of the study contain 

supplementary tables and figures that will be referred to in the text.  
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2 THE REASONING OF TITF  

The concept of too important to fail (TITF) refers to institutions, in the financial and 

corporate sector, whose failure is believed to cause a systemic disruption on the 

financial system or the economy as a whole. The phenomenon came to be known as too 

big to fail (TBTF) during the US Continental Illinois crisis in 1984. But, globalization 

has lead institutions to become internationally interconnected, and more complex, 

while the substitutability of their activities is increasingly limited. Consequently, 

institutional size no longer alone symbolizes systemic importance. This study will, 

therefore, in accordance with Ötker-Robe et al. (2011) use the notion of TITF. It is 

considered to provide a better description of the phenomena’s various dimensions. 

Failures of systemically important financial institutions (SIFI) are believed to affect 

other institutions, primarily, as contagion is triggered by bilateral exposures. Secondly, 

as banks are exposed to the same markets others may face liquidity shortages when the 

failing institution is forced to unwind its position. Thirdly, the credit creation process 

may be disturbed, since customer relationships take time to build, and depend on 

private information. This specifically concerns individuals and small businesses for 

which public information is not available, and who cannot access capital market 

funding. A larger customer base and market presence means a failure affects a greater 

share of lenders and institutions. (Soussa, 2000) 

Finally, distressed banks may cause a run on deposits due to worries about the 

contagious effects. Doubts may either by based on correctly perceived facts, or pure 

panic. In any case, disruptions are costly as they prevent the economy from benefitting 

from the essential functions of the financial system such as resource allocation, the 

upholding of a payment infrastructure, and risk pricing. Hence, it can be argued 

governments’ have reasons to protect large banks from failing. Section 2.1 describes the 

origins of the TITF concept and the rest of this section discusses the TITF doctrine from 

a theoretical viewpoint. Section 2.2 presents the criticism; 2.3 recognizes the negative 

externalities; and sections 2.4 and 2.5 discuss the arguments of competitive advantage 

and moral hazard, respectively. 

2.1. Emergence of TITF 

Early evidence of privileged treatment of large financial institutions has been found 

from the 1930s Germany (Schnabel, 2005). But, the concept of TBTF did not become 
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frequent until the US Savings and Loan Crisis in 1984. At the time, the country’s 

seventh largest bank was rescued and TITF guarantees granted to 11 other banks. This 

is the first time a TITF policy was publicly certified. Researchers, e.g. Boyd and Gertel 

(1993), claim that the protective measures extended outside of the 11 banks, resulted in 

institutional growth and increased risk taking in the US financial sector. The TITF 

doctrine is suggested to have taken form through lenient treatment at the discount 

window, in the valuation of assets, and in the protection of uninsured creditors. (Völz & 

Wedow, 2011; Ötker-Robe, et al., 2011; Soussa, 2000; Stern & Feldman, 2004) 

To address the weakening of market discipline these policies were later modified. The 

Federal Deposit Insurance Cooperation Improvement Act (FDICIA) in 1991, and the 

National Depositor Preference Law in 1993 (Völz & Wedow, 2011) capped deposit 

insurance at USD 100 000 and modified the order of priority claims. The likelihood 

that depositors and creditors would encounter losses increased. Disciplining is, 

nevertheless, considered to have been reduced by the inclusion of a systemic risk 

exception (Boyd & Gertel, 1993). Preceding the public announcement in 1984 

governments have rarely confirmed the existence of TITF guarantees. Rather an ex ante 

‘constructive ambiguity’ has been followed (Soussa, 2000).  

2.2. Criticism of TITF 

The existence of TITF policies is argued to create a moral hazard problem that 

incentivizes excessive risk taking (Bernstein, 2009; Boyd & Gertel, 1993; Stern & 

Feldman, 2004). The rationale behind this claim concerns the incentives of both 

creditors and bank managers. Firstly, Stern and Feldman (2004) contend that creditors 

are not motivated to thoroughly analyse banks and monitor their activities. Secondly, 

Soussa (2000) notes that bank managers may become more inclined to lead riskier 

strategies if they experience that down side risks are partially protected by government 

guarantees. Finally, creditors are anticipated to lower funding prices to larger banks. 

This results in prices not restraining banks activities as well as under normal 

circumstances (Stern & Feldman, 2004). 

2.3. Negative externalities 

Reinhart (2009) explains how TITF institutions are thought to have a negative impact 

on society. In figure one the shift from c1 to c2 illustrates the funding advantage that 

the TITF sector is perceived to enjoy. Lower funding costs allow the TITF sector to 
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increase the scale of their activities from s1 to s2. This is considered to encourage 

excessive risk taking and is demonstrated by the move from point 1 to 2 on the 

marginal opportunities line. The comparison of point 2, in the TITF sector, with point 

3, in the non-TITF sector reveals the potential misallocation of resources. Finally, the 

dotted area is alleged to represent the transfer of resources from other institutions to 

the TITF sector, and welfare losses are exemplified by the denoted triangle above the 

marginal opportunities line. 

Figure 1 Negative externalities  

 

The “importance” of large institutions potentially gives them influence over regulatory 

and legislative processes. It is, therefore, theorized that TITF institutions aim to remain 

large and complex, and are prone to spending resources on lobbying. (Reinhart, 2009; 

Ötker-Robe, et al., 2011)  

2.4. The arguments of unfair competitive advantages 

TITF subsidies are claimed to give larger financial institutions competitive advantages 

for two reasons: firstly, if larger institutions can afford to be more risky, they can gain 

from higher returns; and secondly, lower funding prices can increase profits. Soussa 

(2000) uses figure two to illustrate the funding advantage argument. 

 𝑆𝐿  and 𝑆𝐷1 represent the supply of loans and deposits respectively under perfect 

competition, and D the demand of funds. Equilibrium under perfect competition is thus 

represented by E. With a lending rate of  𝑖1, and a deposit rate of 𝑖0,  the banks profit in 
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a normal competitive landscape is demonstrated by the space between 𝑖1 and 𝑖0, i.e.  

𝜋 = 𝑖1 → 𝑖0. However, according to the funding advantage argument, TITF subsidies 

shift the deposit supply curve outwards to 𝑆𝐷2 , which allows TITF institutions to gain 

an extra profit of 𝜋∗ =  𝑖0 → 𝑖2 . 

Figure 2 Funding advantage  

 

 

2.5. The argument of moral hazard 

The moral hazard argument reflects beliefs that TITF protection encourages increased 

risk taking. This argument is based on two claims. Firstly, TITF banks are considered to 

benefit from a partial elimination of down side risk. Secondly, as normally uninsured 

depositors are insured under the TITF protection, motives for monitoring the bank are 

also reduced (Soussa, 2000). Milgrom and Roberts (1992) explain moral hazard as an 

information problem with the costs of monitoring and enforcement culminating in its 

establishment. Some parallels could be made with moral hazard arguments regarding 

particular insurance contracts. I.e. it is contended that individuals have a tendency to 

change their behaviour after acquiring insurance. 

Soussa (2000) notes that when analysing the existence of moral hazard issues, it is 

important to identify whether the individuals with the authority to make decisions are 

encouraged to undertake unnecessary risk. Summarizing, opponents claim that price 

and quantity signals are subdued, and projects that actually would not make sense can 
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be pursued. The degree of confidence in government protection impacts the magnitude 

by which these signals are weakened. This affects the intensity of the moral hazard 

problem (Stern & Feldman, 2004). Time inconsistencies when no-bailout policies have 

been compromised for short-term benefits, are considered to have strengthened the 

problems arising from TITF (Völz & Wedow, 2011; Stern & Feldman, 2004). Investors’ 

and bank managers’ expectations are essentially the main source of failure for market 

disciplining of SIFIs. They are hypothesized to reduce the incentives to restrain bank 

activities, and to allow managers to pursue riskier strategies. (Soussa, 2000; Slovik, 

2011) 
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3 EXISTING LITERATURE  

This section provides a literature review. Section 3.1 provides a brief overview of 

existing literature on the phenomenon of TITF, and section 3.2 discusses previous 

investigations into the interconnectedness of banks and sovereigns.  

3.1. Too important to fail 

Soussa (2000) argues that it is easy to find evidence on the existence of TITF policies. 

Historical bailouts and explicit ‘support ratings’, representing the likelihood of official 

support, assigned by rating agencies indicate that authorities perceive certain 

institutions as TITF. The existence of TITF policies is generally considered fairly 

evident, and research has largely focused on analyzing the arising negative 

externalities. Subsection 3.1.1 presents studies analyzing the drawbacks; 3.1.2 discusses 

the argument of excessive risk taking; and the final subsection reviews claims that the 

TITF problems have intensified. 

3.1.1. The drawbacks 

Flannery and Sorescu (1996), analyse US banks’ default risk in subordinate debentures. 

They find that during 1983-1991, when the strength of government guarantees changed, 

debentures came to reflect bank-specific risks. Investors’ became more diligent about 

pricing banking defaults post the FDICIA in 1991. This indicates that investors 

rationally reflected the government’s inclination to engage in bailouts. The study shows 

that prior to 1991 smaller banks paid relatively higher spreads, which supports the 

hypothesis that larger banks enjoy a funding advantage. In conformity with these 

results many researchers have found evidence that US regulatory changes decreased 

the problems arising from the formal TITF policy. However, the preservation of the 

systemic risk exception is also considered to have intensified TITF problems1. 

Hughes and Mester (1993) analyse the prices of uninsured bank deposits in the US 

through using a costs function model, taking into account e.g. the quality of bank 

output and default probabilities. The study finds a significantly negative relationship 

between funding costs and increased institutional size, which supports the hypothesis 

of a funding advantage for large banks. The banks in the sample are divided into four 
                                                        
1 For further debate, the reader is referred to e.g. Angbazo and Saunders (1996), Morgan and Stiroh 
(2005), Mishkin (2006), and Feldman (1998). 
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size categories. For the largest banks an increase in institutional size led to a significant 

decrease in the prices of unsecured deposits. This is thought to suggest that the 

existence of a funding advantage contributes to distorting the competitive landscape, 

and that TITF subsidies incentivize growth as banks aim to benefit from the TITF 

status. 

Kane (2000) studies banking mergers from 1991 to 1998, and suggest that TITF policies 

incentivize banks to expand their market presence. His results show that stock prices 

always rose when mergers took place between two large banks, whereas, mergers 

between smaller banks and non-financial institutions had ambiguous effects on share 

prices. This suggests skewed deal-making incentives, as banks might engage in mergers 

only to achieve a TITF status. Along the same lines, Penas and Unal (2004) study bond 

returns during bank mergers and find evidence of declining credit spreads and positive 

adjusted returns for the merging parties. This is interpreted to designate that banks 

benefit from growing in size. 

Völz and Wedow (2011) find that a 1 percentage point increase in the size of a financial 

institution reduces the credit default swaps (CDS) spreads by approximately 2 points, 

suggesting that CDS prices are distorted by a size effect for banks considered as TITF. 

The disciplining effect of CDS markets on TITF institutions is reduced. But, the study 

also finds that the price distortion is reduced if banks grow beyond a certain size. This 

is interpreted to mean that when banks reach a size making them too big to be rescued 

(TBTR), banks realize that effective public intervention becomes impossible. This 

presents incentives to act with greater risk sensitivity. The paper concludes that TITF 

banks appear to enjoy less market disciplining which could pose a threat to economic 

stability. However, when banks become TBTR they are incentivized to act with greater 

care.  

3.1.2. Higher risk taking 

The argument that TITF results in moral hazard for larger banks leading to higher risk 

taking is not backed by robust empirical evidence. Soussa (2000) notes that no clear 

correlation between bank size and overall risk has been found, although a correlation 

between bank size and the composition of risk can be distinguished. Soussa (2000) and  

Völz and Wedow (2011) explain that even if larger institutions would choose relatively 

riskier portfolios, ceteris paribus, it does not imply that large banks would have greater 

portfolio risk. This is because large institutions are likely to benefit from risk reducing 
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factors e.g. improved diversification and scale economies. Moreover, Wheelock and 

Wilson (2011), and Mester (2005) stress that large banks contribute to reducing the 

overall degree of risk in the economy. Because they hold greater funds they are capable 

of lending to larger more stable businesses. They also provide safety during times of 

distress through being able to absorb other organizations. As they facilitate cross-

border capital flows and the allocation of international savings, large banks are also 

vital for upholding well-functioning capital markets. 

Even when assuming that large and small banks have identical diversification and 

investment opportunities it does not allow for concluding that large banks would 

behave in an unethical manner. Soussa (2000) discusses that such behaviour may be 

prevented by supervision. Furthermore, support is usually provided conditional upon 

certain requirements. These requirements may include prohibiting bank managers, 

deemed to have part taken in excessively risky activity, from working in the financial 

industry. Bailouts are also often accompanied by negative publicity. Bank managers 

therefore have several reputational reasons deterring them from engaging in 

excessively risky projects, and taking advantage of implicit government guarantees. 

Theoretical reasoning provides two perspectives on individual’s incentives. The agency 

theory, as presented by Jensen and Meckling (1976), suggests that agents will act in 

their own best interest regardless of the consequences for the principal. It claims that 

rational individuals aim to optimize their own well-being and are willing the sacrifice 

the benefits of another individual or collective. This is an economics based theory and 

the stewardship theory offers a contradicting view of incentives. Hernandez (2012) 

describes that stewardship entails placing the long-term best interest of a group ahead 

of one individual’s self-interest. The agency theory would give reasons to suspect that 

moral hazard problems arise with the existence of TITF, while stewardship would 

contradict this. 

3.1.3. Increased complexity and growth 

Stern and Feldman (2004) have found that institutional size has grown in recent years, 

largely due to extensive bailouts and mergers. This has intensified problems arising 

from the existence of systemically important institutions. Ötker-Robe et al. (2011) show 

that total assets in 84 large European and Asian banks doubled during 2000-2009, and 

Wheelock and Wilson (2011) discovered that over the period from 1984-2008 the 

number of US commercial banks has declined by more than 50%. 
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Ötker-Robe et al. (2011) finds that total assets held by large financial institutions have 

expanded faster than the rest of the financial system. In Europe the growth of assets 

has outpaced that of national economies. A larger fraction of assets are now being held 

by big banks. This development is considered to have been facilitated by regulatory 

changes, increased information-processing capacities, and lower costs for acquiring 

information on borrowers (Wheelock & Wilson, 2011; Mester, 2005).  

3.2. Sovereign distress and bank fragility 

When European sovereign risk premium differentials started to widen in the beginning 

of 2009, markets quickly turned their attention to country-specific solvency concerns 

(Bolton & Jeanne, 2011; Sgherri & Zoli, 2009). The link between deteriorating 

government debt risk and weaknesses in the banking sector caught investors’ attention. 

It was clear that bank holdings of sovereign debt were going to be adversely affected 

(Bolton & Jeanne, 2011). This section reviews studies examining the degree of 

interconnectedness between banks and sovereigns.   

3.2.1. Transmission channels 

Bolton and Jeanne (2011) claim that the weakness in the Euro zone nations is currently 

grinding down confidence in the banking sector. A report by the Committee on the 

Global Financial System (2011) underscores the effects of the sovereign crisis on the 

European banking sector. Uncertainty over how the crisis will unfold has decreased 

banks’ profits from earnings fees and trading. Sovereigns’ increased financing needs 

have simultaneously crowded out bank debt issuance. Investors’ demand for bank 

securities has contracted, and increased hedging has further tightening of the link 

between bank and sovereign risk. These developments have challenged the smooth 

functioning of banking activities.  

In the Committee’s 2011 report four transmission channels are identified through 

which increased sovereign risk affects the stability of the banking sector. Firstly, banks 

encounter losses in their sovereign portfolios. Secondly, a decline in the value of 

collateral affects wholesale funding conditions and restricts access to liquidity from the 

central bank. Thirdly, as sovereigns face credit rating downgrades it worsens banks’ 

funding conditions, and is therefore often followed by declining bank ratings. Finally, 

as the creditworthiness of a country declines it shrinks the funding benefits from 

government guarantees.  
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3.2.2. European banks’ sovereign debt exposures 

The European Banking Authority’s (EBA) stress tests included an examination of 

banks’ sovereign debt exposures. According to the analysis risks and spill-over effects 

arising from contagion in sovereign debt markets, banks’ sovereign debt exposures, and 

cross-border interbank exposures present big challenges for stabilizing the current 

state of crisis. Bolton and Jeanne (2011) consider that the degree of integration found 

in the 2011 testing has exposed Euro zone banks to average EU government debt risk, 

rather than just the risk of domestic sovereign debt. Moreover, Buiter and Rahbari 

(2010) and Blundell-Wignall and Slovik (2011) argue that the results emphasize the 

importance of identifying systemically important financial institutions that currently 

hold abnormal amounts of sovereign bonds early to counteract systemic disruptions 

possibly arising as a result of losses on sovereign portfolios.  

Blundell-Wignall (2012) uses the data gathered on sovereign debt exposures by the 

EBA to analyze the interaction of the European bank and sovereign debt crisis. He 

evaluates how the market’s insolvency fears correspond to the banking sectors’ 

sovereign debt exposures. By investigating bank share prices and CDS spreads he 

concludes that insolvency fears have steadily increased during 2008-2012. He observes 

that bank and sovereign CDS spreads have correlated closely since 2008. Table 1 

summarizes his estimates of national banking sectors’ holdings of the PIIGS countries 

and French government debt. 

 European banking sectors’ exposures to sovereign debt Table 1

  to Greece     to Ireland  

  S.Debt €m %CoreTier 1    S.Debt €m %CoreTier 1 

Greece 48 376 212 %  Ireland 12 844 42 % 

Cyprus 4 926 129 %  Cyprus 361 9 % 

Tot. 76 292 8 %  Tot. 17 197 2 % 

  to Portugal     to Spain  

  S.Debt €m %CoreTier 1    S.Debt €m %CoreTier 1 

Portugal 22 680 130 %  Spain 155 175 152 % 

Belgium 1 993 10 %  Denmark 16 895 14 % 

Tot. 37 113 4 %  Tot.  188941 19 % 

  to Italy     to France  

  S.Debt €m %CoreTier 1    S.Debt €m %CoreTier 1 

Italy 150 636 161 %  France 84 207 49 % 

Luxemb. 1 396 94 %  Netherl. 21 683 29 % 

Tot.  243 715 25 %  Tot. 150 136 15 % 
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The table shows that besides the substantial domestic holdings by Greek, Irish, and 

Portuguese banks, European banks hold relatively small amounts of debt from these 

three countries. This indicates that the crisis is unlikely to transmit via holdings of 

these bonds. Even a 50% Greek haircut would only require approximately 40bn EUR to 

shield European banks from losses. More importantly numbers in table 1 indicate that 

restructurings of Spanish, Italian, or French debt could lead to more severe problems. 

Banking sectors in Germany, Belgium, Luxembourg, France, and Italy are found mostly 

exposed. In relation to core tier-1 capital, EU banks have in total 25% exposure to Italy 

and 19% exposure to Spain, with respective exposures of 161% and 152% by the 

domestic banking sectors.  

Findings in this study suggest that sovereign debt cross-border exposures to Italy, 

France, and Spain are significant and mostly concentrated in the European banking 

sector. Large cross-border exposures are also found between European banks and the 

private non-banking sector. Moreover, US banks are estimated to hold guarantees, 

including CDS, worth approximately USD 865bn, highlighting a channel through which 

European insolvencies are likely to affect the US banking sector. The study underscores 

that the European mix of “traditional” and “capital market banking” has come to 

intensify the sovereign crisis. Countries with large capital markets banks are heavily 

exposed to sovereign debt from the large EU countries.  

3.2.3. Likelihood of debt restructuring 

Blundell-Wignall and Slovik (2011) investigate the current situation in Europe and 

compare two methods for estimating sovereign defaults. The first equation describes 

the market-implied probability of default (PD), 

𝑃𝐷 =  
(𝑖 − 𝑖∗)

(1 − 𝑅𝑅 + 𝑖)
  (1)     

which is estimated from bond yields (i), a risk-free benchmark yield (i*), and a recovery 

rate (RR). The drawback with the formula is that the RR is assumed to be fixed, while 

historical events would suggest that they vary between 50-70%. Moreover, default 

probabilities are vaguely interpretable since market participants demand unobservable 

risk premiums, which depend on liquidity and contagion. 
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Unpredictability of actual RRs partially reflect the complications with sovereign 

lending, and the dissimilarities to corporate lending. Firstly, in the absence of a 

supranational legal framework the collateral for government bonds is simply the 

nations’ willingness to repay and ability to collect tax income. Secondly, a sovereign 

default often occurs long before a nation actually runs out of resources. For example 

valuable art pieces are rarely used for honouring a debt contract. (Eaton & Gersovitz, 

1981; Reinhart & Rogoff, 2009; Blundell-Wignall & Slovik, 2011) 

Reinhart and Rogoff (2009) offer an extensive historical overview of sovereign debt and 

banking crises. Their research shows that sovereign defaults have occurred throughout 

history and they consider it likely that they will continue to appear, since nations live 

beyond their means and sometimes intentionally chose not to repay their debt. The 

primary warning signs of such an event are excessive debt burdens. Blundell-Wignall 

and Slovik (2011) estimate debt growth with the help of formula two. 

         ∆𝑑𝑡 =  −𝑝𝑑𝑡 +
(𝑖𝑡 − 𝑔𝑡)
(1 + 𝑔𝑡) 𝑑𝑡−1 (2) 

The accumulation of debt is described with d, which is public debt in relation to GDP; 

the primary budget balance of GDP with pd; effective interest rate on debt with i; and 

the nominal growth rate with g. The formula underscores that unsustainable debt 

burdens are dependent on whether the primary budget surplus, relative to GDP, offsets 

the debt-servicing burden as the national economy grows.  

Blundell-Wignall and Slovik (2012) furthermore analyse the likelihood that a debt 

restructuring will take place for the PIGS countries. Instead of relying on formulas 

presented above, the probabilities are estimated using five criterions, reflecting 

macroeconomic fundamentals. Each criterion is considered to increase the probability 

of sovereign debt restructurings: 1) a smaller primary deficit, signalling that a nation is 

already living within its means and added austerity is likely to cause opposition; 2) a 

higher debt to GDP ratio; 3) the smaller chances for receiving an external bailout; 4) 

the lower the amount of debt held in the domestic banking sector; and finally 5) the 

lower the need to return to capital markets for further funding, referring to reputational 

matters.  

Based on these criterions Blundell-Wignall and Slovik conclude that since Spanish and 

German banks hold substantial amounts of Spanish debt the likelihood for 

restructuring is low according to the fourth criterion. This conclusion is also 
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strengthened as banks are expected to have to raise further capital. Secondly, the Irish 

and Portuguese banking sectors are found to have smaller exposure to national debt 

which makes sovereign debt restructuring more likely. Finally, as Greek banks are 

heavily exposed to national debt the likelihood for restructuring is estimated to be low. 

The probabilities of default might, however, not always reflect macroeconomic 

fundamentals, or rational action. Sachs (1983) and Reinhart and Rogoff (2009) note 

that markets might not be able to distinguish between an unavoidable default and a 

temporary funding problem, exposing nations to “multiple equilibria” in which the 

realization of defaults become largely dependent on market confidence. This means, 

that if banks expect all other banks to stop lending to a country, it will be rational for 

every bank to stop lending to that country. Such an outcome can occur in a competitive 

equilibrium even when the country would be sound enough to obtain new loans.  
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4 DATA 

This section introduces the data used in the empirical analysis of the relation between 

bank size and sovereign debt exposures. Sections 4.1 and 4.2 provide an overview of the 

variables; and sections 4.3 and 4.4 evaluate the data validity and restrictions. 

Descriptive statistics for the independent and dependent variables, and correlation 

matrices can be seen in appendix 2 in tables 11, 12, and 13. 

Data on exposures to the PIIGS countries sovereign debt was acquired from the 

European Banking Authorities’ (EBA) data collection used in the 2011 EU-wide stress 

tests. It includes approximately 65% of the European banking sector, i.e. 90 

institutions, with banks from both within and outside of the monetary union (Blundell-

Wignall & Slovik, 2010; EBA, 2011). Data measuring institutional size was gathered 

from the Orbis and Thompson Reuters databases. 

4.1. Choice of dependent variables 

Relative exposure to PIIGS countries sovereign debt  

The main dependent variable is the relative aggregate exposure that each bank has to 

the PIIGS countries sovereign debt. I.e. the dependent variable is a ration of sum of 

PIIGS loans to institutional size. During the testing Ireland will be excluded and the 

dependent variable will only consist of the exposure to Portugal, Ireland, Greece, and 

Spain (PIGS). 

Irish Exports have experienced an uptrend; the net public debt of around 110% of GDP 

is considered manageable; and weak bank governance and supervision has received 

recognition (Vines & Watson, 2011). With brighter economic prospects and changes in 

the macroeconomic environment it seems fair to question whether Irish debt can be 

considered as risky as that of the Southern European nations. As a final step the 

relative debt exposures will be analyzed separately to each of the four PIGS countries. 

The dependent variable will be used in natural logarithmic form throughout testing. 

Bank exposures to sovereigns where provided separately for each country. The EBA 

reported gross direct exposures2, and net direct positions3. Variations between these 

                                                        
2 Defined as the accounting value gross of specific provisions 
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two measures were marginal. For this study the measure of gross direct long exposures 

was chosen, reducing the possibility of any estimation errors to a minimum. The 

country-specific exposures to the PIIGS are summed up to create a single variable 

representing the aggregate exposure to the PIIGS, or PIGS, on a per bank basis. (EBA, 

2011) 

Securities held on trading books are classified as available for sale, held at fair value 

and marked to market. Most sovereign debt holdings are, however, kept on the banking 

books, meaning that value changes do not have to be accounted for as frequently. The 

data provided by EBA includes sovereign debt held in both the trading- and banking 

books. (Enrich, 2011; Blundell-Wignall & Slovik, 2010; EBA, 2011) 

4.2. Choice of independent variables  

The size of a financial institution 

Data provided by the EBA included potential measures of banks’ size such as risk 

weighted assets (RWA), common equity, operating revenue etc. that could have been 

used to describe the scope of a bank. These key figures would have made the analysis 

unnecessarily complicated. Market value could have provided a suitable measure but 

for most banks it has lately fluctuated dramatically, and does not provide the most 

appropriate measure for the extent of a bank’s activities. Operating profit might be 

especially large for banks operating actively in trading and is therefore not best suited 

for the purpose of this study. 

Total assets (TA) is chosen as the primary measure of bank size, as it suites the aim of 

the study and is available for most banks under investigation. Also, e.g. the IMF study 

conducted by Ötker-Robe et al. (2011) uses total assets as a measure of institutional 

size. Yet, in order to increase the credibility of the inference, the size of a bank will also 

be measured using number of employees (NoE) as an indicator. The weakness with 

NoE is that it might be biased. This is because serving private customers is labour-

intensive, and banks diverted in such dimension might not be as inclined to placing 

money in government bonds.  

Thus, the main dependent variable for this study will be PIIGS debt exposure divided 

by total assets, and number of employees will be used for comparison, so any bias will 
                                                                                                                                                                   
3 For which short cash positions of sovereign debt to other counterparties where a matching maturity could 
be found where taken into account 
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not affect the key conclusion. Out of the 90 banks included in the EBA study, data on 

total assets was acquired for 73 banks4. Data on the amount of employees was acquired 

for 55 banks. The independent variables will be used in natural logarithmic form. 

Country-of-origin dummy variables 

To control for the home countries of observed banks 17 country-of-origin dummies are 

created. The dummy variable for Germany is used as a benchmark if not otherwise 

mentioned, i.e. it takes on the value of zero.  

SIFI dummy 

30 banks will be treated as systemically important financial institutions (SIFI). In 

these cases the SIFI dummy will take on the value of one. The list in appendix 1 denotes 

banks considered as SIFIs, and are the same 30 banks for which the EBA undertook a 

bi-annual risk assessment in the 2011 stress tests. Validity of treating these 30 

institutions as SIFIs was also confirmed by researchers from the OECD. 

The classification of a bank as a SIFI is mostly a matter of judgement. In Europe the 

main challenge is that banks can be relatively small compared to EU GDP, but large in 

comparison to home country GDP. A failure might, thus, come to affect the EU 

economy through destabilizing the domestic economy. 

Distance 

The distance variable accounts for the physical remoteness between financial capitals in 

the PIGS countries and the rest of Europe. Distances are recorded as the crow flies, in 

kilometres, and used in natural logarithmic form. This data was collected using Google 

maps, in April 2012. 

4.3. Validity 

The EBA data is supplied by each bank and its accuracy is primarily the responsibility 

of the participating bank and national supervisors (EBA, 2011). Previous research by 

e.g. Bolton and Jeanne (2010), the EBA, and the financial press have recognized that 

banks have differing ways of evaluating their exposures to government debt. Some 

banks value debt at its market price (which is about half of its face value), while others 
                                                        
4 Six out of the 90 banks do not have any exposure to the PIIGS countries sovereign debt, and will therefore 
be excluded from the testing (appendix 1). 



19 
 

 

have created their own valuation models. Existing inconsistencies add to the challenge 

of comparing banks’ result. Even so, banks are following respective national standards 

and have provided plenty of information about exposures and accounting approaches, 

which allows for adjustments and comparison (WSJ, 2011). The lack of common 

definitions has been addressed by the EBA (EBA, 2011).  

4.4. Restrictions 

Data availability restricts this study to covering approximately 65% of the European 

banking sector. When the search for data begun in the fall 2011, this was the most 

extensive collection found. 
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5 METHODOLOGY 

The methodology and models used in the empirical analysis of this thesis, relating 

institutional size to sovereign debt exposures, are presented in this section.  Section 5.1 

presents the ordinary least squares method (OLS); and section 5.2 puts forth the 

econometric models and procedures.  

5.1. The OLS method 

This study applies cross-sectional data using the OLS method. A cross-sectional data 

set implies that the samples are recorded at a given point in time, although minor 

timing differences are acceptable (Woolridge, 2009). Data on debt exposures was 

registered on December 31st 2010, and measures for institutional size have been 

collected from the same year. The requirement of random sampling is slightly 

compromised in this study, but, all data found on individual European banks’ sovereign 

debt exposures has been gathered.  

OLS estimates are sensitive to the inclusion of significantly differing observations, 

which is especially the case with small data sets. Removing an outlying observation 

greatly affects the OLS estimates, as the inclusion of outliers results in large residuals 

receiving great weight in the least squares minimization problem. Yet, outliers can 

provide information by increasing the variation in the explanatory variables, and 

results will be reported with and without outlying observations. Section six presenting 

the results guides the reader through the restrictions that have been made on the data 

set. (Woolridge, 2009) 

5.2. Econometric models 

The baseline model, explains the exposures of European banks with institutional size: 

𝑙𝑛 �
𝑃𝐼𝐼𝐺𝑆
𝑇𝐴

� = 𝛽0 + 𝛽1 𝑙𝑛(𝑇𝐴) + 𝜀 (1) 

𝑙𝑛 �
𝑃𝐼𝐼𝐺𝑆
𝑁𝑜𝐸

� = 𝛽0 + 𝛽1 𝑙𝑛(𝑁𝑜𝐸) + 𝜀 (1.1) 

 



21 
 

 

The dependent variable 𝑙𝑛(𝑃𝐼𝐼𝐺𝑆/𝑇𝐴) or 𝑙𝑛(𝑃𝐼𝐼𝐺𝑆/𝑁𝑜𝐸) explains the banks’ aggregate 

sovereign debt exposures to the PIIGS countries, in relation to institution size 

measured with total assets (TA) or number of employees (NoE). Each time a test is 

conducted with the baseline model a version including a SIFI dummy, and an 

integrated dummy SIFI*LTA, will simultaneously be reported. The purpose is to 

investigate whether any of the 30 banks that are classified as systemically important 

banks by the EBA demonstrate behavior deviating from that of other large banks in the 

sample.  These inclusions are clearly reported, and explicitly pointed out. 

To the home country model dummy variables are added for the home countries of 

each bank, in order control for possible dissimilarities in the behavioural patterns of 

national banking sectors. Germany is mostly used as the benchmark country. The exact 

composition of country dummies will be stated every time the results are present and 

are additionally clearly visible in the tables. As with the baseline model, SIFI dummies 

are included to control for systemically important banks. Below the home country 

model including 13 country-specific dummies are presented: 

𝑙𝑛 �
𝑃𝐼𝐼𝐺𝑆
𝑇𝐴

� = 𝛽0 + 𝛽1 𝑙𝑛(𝑇𝐴) + 𝛿0𝐴𝑇𝐷 + ⋯+ 𝛿12𝑆𝐸𝐷 + 𝜀 (2) 

𝑙𝑛 �
𝑃𝐼𝐼𝐺𝑆
𝑁𝑜𝐸

� = 𝛽0 + 𝛽1 𝑙𝑛(𝑁𝑜𝐸) + 𝛿0𝐴𝑇𝐷 + ⋯+ 𝛿12𝑆𝐸𝐷 + 𝜀 (2.1) 

The gravity model measures the relative exposures separately to each PIGS country, 

including two explanatory variables, one for institutional size, and another for physical 

distance between financial capitals. A SIFI dummy will additionally be included. 

𝑙𝑛 �
𝑥
𝑇𝐴
� = 𝛽0 + 𝛽1𝑙𝑛(𝑇𝐴) + 𝛽2𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒) + 𝜀 (3) 

The dependent variable in the gravity model differs from the two earlier models as the 

exposures are measured separately for each PIGS country, hence 𝒙 = 𝑷𝑻/𝑰𝑻/𝑮𝑹/𝑬𝑺. 

But, as before the exposures to each PIGS country is measured as a share of 

institutional size, which in this model is only measured with the primary indicator of 

total assets. The gravity model allows for analyzing the distribution of sovereign bond 

holdings from a perspective that existing literature has used in examinations of 

international portfolio investments. The model is briefly introduced prior to presenting 

the results in section 6.3. 
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5.2.1. Logarithms 

Logarithms are a way of rescaling variables affecting e.g. coefficients, and standard 

errors. They are especially useful for this study, as they improve the appearance of 

estimates when dealing with large numbers in monetary terms. Both dependent and 

independent variables are in natural logarithmic form, i.e. so-called log-log models, 

which allows for nonlinear relationships. When the dependent variable appears in 

logarithmic form the dummy variable coefficients have a percentage interpretation. 

Changing the unit of measurement of the dependent variable does not affect the slope 

estimates. (Woolridge, 2009) 

5.2.2. Dummy variables 

Dummy or zero-one variables explain binary information, and are useful for the testing 

in this analysis as the desire is to control for e.g. the home countries of banks. In the 

models used the β-variables have a quantitative meaning, directly conveying into useful 

information, while as dummies, or the δ-variables are tools for capturing qualitative 

characteristics. Dummy variables are defined by assigning each event with a different 

number. The intercept for the base group, which will mostly be Germany, is the overall 

intercept in the model. Dummy coefficients for other countries represent the estimated 

difference in intercepts compared to Germany. The comparison is always made against 

at least one “benchmark” country. Including dummies for all countries would result in a 

dummy variable trap. (Woolridge, 2009) 
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6 RESULTS 

Results from the empirical analysis are put forth in this section. The null hypothesis 

states that larger banks are relatively less exposed while the alternative hypothesis 

claims that larger banks are relatively more exposed to sovereign debt from the PIIGS 

countries, i.e. H0: β1<0 and H1: β1>0. Section 6.1 presents the results received with the 

baseline model; section 6.2 the outcomes with the home country model; section 6.3 the 

fallouts from the gravity model; and finally section 6.4 includes the concluding analysis.  

Each table presents the regression coefficients, with standard errors reported in 

brackets, stars denoting the level of significance (***1% **5% *10%), an x implying that 

the variable was omitted, and excluded denoting that observations from that country 

have been removed. All p-values received from testing are divided by two as the 

alternative hypothesis is one-sided. The top row denotes the column number, and the 

three bottom rows report the adjusted R², results from Koenker’s heteroskedasticity 

test, and the number of observations. Homoskedasticity is tested using the Koenker test 

which is more robust compared to the Breusch-Pagan test that is sensitive to normality. 

A list of banks included in testing can be found in appendix 1. The first table in 

appendix 1 lists all 73 banks for which data on TA and NoE was found, and the banks 

considered as SIFIs. The following two tables list eleven banks for which matching data 

could not be found, and six banks that do not have any PIIGS exposure.  

6.1. The baseline model 

Results received with the baseline model are presented in this section. This model 

explains banks relative sovereign debt exposures with a variable representing 

institutional size, either measured with total assets (TA) or number of employees 

(NoE). Results received with the baseline model are each time reported first only 

including an explanatory variable for size, TA or NoE; secondly with the addition of a 

SIFI dummy controlling for the 30 banks classified as systemically important; and 

finally, with a further addition of a SIFI integration dummy.  

6.1.1. Total assets as a measure of institutional size 

Table 2 presents the first results with the baseline model using total assets as a measure 

of institutional size. The dependent variable is the logarithm of each banks’ debt 
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exposure to the PIIGS countries divided by total assets. The sample includes 73 banks 

from 17 European nations. 

 Baseline model Table 2

Column 1 2 3 

Const. 4.8889 
(6.327) 

9.9038 
(7.852) 

9.1536 
(9.727) 

LTA -0.3523* 
(0.245) 

-0.5638** 
(0.314) 

-0.5337* 
(0.389) 

SIFI x 1.0388 
(0.965) 

3.35747 
(17.53) 

SIFI*LTA x x -0.0885 
(0.668) 

Adjusted R² 0.0282 0.0440 0.0027 

Koenker test 0.764 0.394 0.507 

NoB 73 73 73 

  Level of significance: ***1% **5% *10% 

All three versions of the baseline model in table 2 indicate a significantly negative 

relationship between institutional size and relative holdings of government bonds. The 

alternative hypothesis cannot be accepted. In all cases the null hypothesis of 

homoskedasticity can be accepted. A residual plot against the explanatory variable, 

LTA, reveals a significantly deviating observation identified as Handelsbanken, see 

figure 6 appendix 2. Since OLS estimates are sensitive to the inclusion of significant 

outliers Handelsbanken is excluded from the sample, and the following results can be 

seen in table 3. 
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 Baseline model excluding Handelsbanken Table 3

Column 1 2 3 

Const. 3.5087 
(3.177) 

3.2076 
(4.000) 

-1.3784 
(4.889) 

LTA -0.2863 ** 
(0.123) 

-0.2736 ** 
(0.160) 

-0.0895 
(0.196) 

SIFI x -0.0619 
(0.494) 

13.8894* 
(8.742) 

SIFI*LTA x x -0.5327* 
(0.333) 

Adjusted R² 0.058 0.045 0.066 

Koenker test 0.922 0.890 0.718 

NoB 72 72 72 

     Level of significance: ***1% **5% *10% 

Removing Handelsbanken from the sample increases the significance of LTA’s 

coefficient. Results in column 3 show that adding the integrated dummy results in a 

large significantly positive coefficient for the original SIFI dummy while the coefficient 

for LTA becomes insignificant. Based on the two first columns the alternative 

hypothesis is rejected and null hypothesis is accepted. 

6.1.2. Alternative measure of institutional size 

In order to examine the consistency of results, the baseline model is now regressed 

using the alternative size measure. NoE data was found for fewer institutions and four 

outlying observations KBC Bank, Caja De Ahorros Y M.P. De Ontinyent, Lloyds 

Banking Group plc, and Nova Ljubljanska Banka D.D., are removed. Due to these 

exclusions Belgium and Poland are no longer represented in the remaining sample of 51 

banks.  

The outcomes in table 4 show that using an alternative measure for bank size continues 

to suggest a significantly negative relationship between larger banks and sovereign debt 

exposures to the PIISG countries. The alternative hypothesis is rejected while the null 

hypothesis is accepted. 
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 Baseline model with alternative size measure Table 4

Column 1 2 3 

Const. 15.5916*** 
(1.339) 

15.7018*** 
(1.798) 

17.1424*** 
(2.146) 

LNoE -0.3400*** 
(0.139) 

-0.3541** 
(0.206) 

-0.5213** 
(0.247) 

SIFI x 0.06324 
(0.680) 

-5.4693 
(4.605) 

SIFI*LNoE x x 0.5382 
(0.443) 

Adjusted R² 0.0909 0.0721 0.0812 

Koenker test 0.2284 0.4705 0.6114 

NoB 51 51 51 

                                                              Level of significance: ***1% **5% *10%   

6.1.3. Analysis 

Results with the baseline model do not support the alternative hypothesis, stating that 

larger banks would be relatively more exposed to sovereign debt from the PIIGS 

countries. Most outcomes instead suggest that larger banks would be relatively less 

exposed to PIIGS debt.  

After removing Handelsbanken from the sample significance levels increase and new 

behavioral patterns emerge. This indicates that its inclusion led to large residuals 

receiving great weight in the least squares minimization problem. The residual plot also 

specifies that Handelsbanken has a significantly smaller exposure to the PIIGS 

countries compared to other banks in the sample. This could designate large variations 

in the explanatory variable. I.e. there may be radical size differences between the 

included banks, and their PIIGS debt holdings. 

Results in table 2 and 4 indicate that institutional size has a negative effect on PIIGS 

exposures. Some ambiguity, however, arises from the results in table 2 and 3, as the 

SIFI dummies simultaneously weakly suggest that systemically important banks have 

larger exposures. Outcomes in table 3 show a significantly positive coefficient for the 

original SIFI dummy, while the coefficient for LTA is non-significant. This suggests that 

TITF behavior is more common amongst systemically important banks compared to 

other large banks. 
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6.2. The home country model 

This section presents the results from the home country model. Differences in the 

exposures of national banking sectors are controlled by adding country-specific dummy 

variables to the baseline model. 

6.2.1. Total assets as a measure of institutional size 

The sample used in the regression with results presented in table 3 only includes one 

observation from Finland, Malta, and Slovenia. One bank is not considered as 

descriptive of an entire nation’s banking sector and these three observations are 

excluded. The sample size is reduced to 69 banks. The first regression using this sample 

as input includes 13 country-specific dummies, with Germany functioning as the 

benchmark. Results are reported in table 10, appendix 2, and indicate that the 

alternative hypothesis can be accepted. 

The results, however, suffer from heteroskedasticity. This issue specifically concerns 

the British country dummy. A residual plot against LTA reveals an outlying observation 

identified as Lloyds Banking Group (figure 7, appendix 2). This bank is removed and 

new tests performed on a sample of 68 banks, with results reported in table 10, column 

3, in appendix 2. The fallouts continue to indicate that the alternative hypothesis can be 

accepted, but also continue to suffer from hetersokedasticity. Consequently, no robust 

conclusions can be made based on these outcomes. 

Figure 3 presents the results for the 13 country-specific dummies received during the 

first round of testing with the home country model. 
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Figure 3 Differences in the exposures of national banking sectors 

 

 

 

The dummies for Belgium, the PIIGS countries, and Cyprus all received significantly 

positive coefficients and have been painted in red. Dummies for Sweden, and Denmark 

received significantly negative coefficients and have been painted in blue. The dotted 

countries Austria, France, the Netherlands, and Great Britain attained non-significant 

coefficients. The French dummy diverged as it received a positive coefficient, hence the 

red dots.  

6.2.2. Excluding Swedish banks 

Excluding Lloyds Banking Group only affected the British dummy, which no longer 

significantly differed from Germany. This did not solve the heteroskedasticity issue and 

further tests revealed a problem for the Swedish dummy. This indicates that the 

behaviour of Swedish banks deviates from the general behaviour of other banks in the 

testing group. Based on the data collection in this study it may be difficult to identify 

the behavioural dissimilarities suggested to exist by the test. Moreover, it is challenging 

to control for all aspects of banking behaviour in regression analysis, and at times 
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uncontrollable issues have to be accepted. In this case, the heteroskedasticity issue is 

corrected by excluding the two remaining Swedish banks.  

Table 5 presents the results when the current sample of 66 banks is used as input for 

regressions with the home country model. In this model country-specific dummy 

variables are only included for the seven countries that attained significant coefficients 

in the first round of testing, i.e. the fully coloured nations in figure 3. The outcomes in 

table 5 show that the null hypothesis can be rejected in favour of the alternative 

hypothesis. Results do not suffer from heteroskedasticity. Country-specific dummy 

coefficients in columns 1 and 2, and figure 4, indicated similar national dissimilarities 

as shown in figure 3.  

Column 3 in table 5 shows results with a sample only including Euro zone banks, i.e. 

observations from Great Britain in addition to Sweden are removed. Country dummies 

are included for all other countries except Germany. The null hypothesis is rejected in 

line with results in the first two columns, and the country-specific dummies underline 

what is designated by figure 3, with non-significant coefficients for Austria (ATD), the 

Netherlands (NLD) and France (FRD); significantly positive for Belgium (BED), 

Cyprus (CYD), and the PIIGS (PTD, IED, ITD, GRD, ESD) countries; and negative 

for Denmark (DKD).  
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 Home country model Table 5

Column 1 2 3 

Const. -12.227*** 
(2.667) 

-11.3123*** 
(2.388) 

-10.404 *** 
(2.697) 

LTA 0.2931** 
(0.103) 

0.2560*** 
(0.092) 

0.2250 ** 
(0.103) 

SIFI 2.6219 
(3.960) 

-0.4643** 
(0.225) 

-0.3891 * 
(0.240) 

SIFI*LTA -0.1173 
(0.150) x x 

ATD      x x -0.3830 
(0.452) 

BED        1.5211*** 
(0.494) 

1.5498*** 
(0.491) 

1.3949** 
(0.540) 

CYD 2.4398*** 
(0.507) 

2.4318*** 
(0.505) 

2.2829*** 
(0.543) 

DKD        -1.3860 *** 
(0.408) 

-1.3698*** 
(0.406) 

-1.5081*** 
(0.446) 

ESD         2.2979 *** 
(0.265) 

2.2985*** 
(0.264) 

2.13738** 
(0.316) 

FRD        x x 0.1384 
(0.410) 

GBD        x x Excluded 

GRD     3.0994*** 
(0.342) 

3.1413*** 
(0.337) 

2.9776*** 
(0.384) 

IED        1.6057*** 
(0.433) 

1.6791*** 
(0.422) 

1.5128*** 
(0.468) 

ITD 2.2760*** 
(0.321) 

2.2906*** 
(0.320) 

2.1727*** 
(0.362) 

NLD x x -0.36975 
(0.444) 

PTD    2.2888*** 
(0.392) 

2.3570*** 
(0.381) 

2.1916*** 
(0.427) 

SED Excluded Excluded Excluded 

Adjusted R² 0.7595 0.7612 0.7460 

Koenker test 0.1368 0.3796 0.1521 

As NoB 66 66 63 
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Figure 4 Further highlighting country-specific differences  

 

 
 

6.2.3. Alternative measure of institutional size 

The same sample used in section 6.1.2 is now used for regressions with the home-

country model. Results from the regression are visible in table 6 and figure 5. The 

significantly negative coefficients for the explanatory variable LNoE does not allow for 

accepting the alternative hypothesis, and the null hypothesis is accepted.  

Country-specific differences are highlighted in figure 5. The dummy coefficients for 

Finland, Sweden, Austria, Denmark, and Malta attain significantly negative 

coefficients. While the dummies for Greece, Italy, and Spain get significantly positive 

coefficients. Results for Portugal and Ireland are non-significant.   

Excluded 
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 Home country model with alternative size measure Table 6

Column  1 2 

Const. 16.3319*** 
(0,900) 

16.1577*** 
(1,285) 

LNoE -0.3955*** 
(0,104) 

-0.3736*** 
(1,145) 

SIFI X -0.1002 
(0,457) 

ATD -2.5158*** 
(0,600) 

-2.5597*** 
(0,732) 

DKD -2.7810*** 
(0,697) 

-2.7881*** 
(0,708) 

ESD 0.60413* 
(0,371) 

0.6098* 
(0,377)) 

FID -4.4470*** 
(0,930) 

-4.4794*** 
(0,963) 

FRD 0.07039 
(0,981) 

0.0831 
(0,996) 

GBD -0.2752 
(0,660) 

-0.2668 
(0,671) 

GRD 0.9047** 
(0,485) 

0.9134** 
(0,493) 

IED 0.03370 
(0,691) 

0.05519 
(0,707) 

ITD 1.4153** 
(0,625) 

1.4089** 
(0,634) 

MTD -3.7614*** 
(0,960) 

-3.7470*** 
(0,945) 

NTD -0.8088* 
(0,591) 

-0.7870 
(0,608) 

PTD 0.1282 
(0,619) 

0.097028 
(0,715) 

SED -2.9048*** 
(0,700) 

-2.8533 *** 
(0,746) 

Adjusted R² 0.7060 0.6980 

Koenker test 0.6475 0.5799 

NoB 51 51 

                                                                Level of significance: ***1% **5% *10%   
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Figure 5 Country-specific difference indicated by alternative size measure 

 

Table 7 displays the results when only PIIGS dummies are included, removing control 

variables for significantly less exposed countries (i.e. Austria, Denmark, Finland, Malta, 

Sweden), and for countries whose banking sectors have shown not to differ significantly 

from Germany’s (i.e. France, Great Britain, the Netherlands). Additionally, countries 

for which only one observation is obtained are left out. This excludes Finland, Malta, 

and France from testing. These results are presented in column 1, and results only 

include Euro zone banks in column 2. Fallouts designate that relatively larger holdings 

of PIIGS debt are found in the Spanish, Greece, and Italian banking sectors. 
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  Home country model for PIIGS Table 7

Column 1 2 

Const. 14.1647*** 
(1.268) 

15.4317*** 
(1.245) 

LNoE -0.2827** 
(0.127) 

-0.3765*** 
(0.130) 

ESD 1.7846*** 
(0.472) 

1.3382*** 
(0.427) 

GRD 2.013*** 
(0.656) 

1.6267*** 
(0.584) 

IED 1.1566 
(0.986) 

0.7581 
(0.861) 

ITD 2.3084*** 
(0.841) 

2.1010*** 
(0.765) 

PTD 1.2378 
(0.985) 

0.8504 
(0.861) 

Adjusted R² 0.3458 0.3179 

Koenker test 0.08050 0.2375 

NoB 51 43 

                                                                Level of significance: ***1% **5% *10%   

6.2.4. Excluding Irish Debt 

Irish debt is removed from the dependent variable and the relative exposures to the 

PIGS countries only are tested in this section. From the sample of 68 banks used in 

section 6.2.1 Swedish and Irish banks have to be excluded in order to receive results not 

suffering from heteroskedasticity. A sample of 63 banks is thus used as input for 

regressions with the home country model. 

In addition to the country-specific dummies two integration dummies are added to the 

model. Only two integration dummies are added since the sample is relatively small, 

and adding to many variables might lead to overly manipulated results.  Integration 

dummies are added for Spain and Greece because, besides Germany, these are the two 

countries from which most observations have been obtained. Here the primary reason 

for adding integration dummies is to examine the reactions of the original dummies. 

Integration dummies address differences in slopes while normal dummy variables only 

address differences in intercepts (Woolridge, 2009). Results from the home country 

model only measuring the exposure to the PIGS are reported in table 8.  
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 Home country model for PIGS Table 8

Column 1 2 3 

Const. -11.3612*** 
(2.842) 

-2.9611 
(5.204) 

-12.859 
(2.791) 

 LTA 0.2625** 
(0.109) 

-0.0584 
(0.199) 

0.320*** 
(0.107) 

SIFI 2.2862 
(4.590) 

-0.0980 
(4.641) 

5.028 
(4.542) 

ATD -0.3873 
(0.446) 

-0.701 
(0.465) 

-0.367 
(0.427) 

BED 1.4458*** 
(0.533) 

1.3498*** 
(0.522) 

1.4195*** 
(0.510) 

CYD 2.2546*** 
(0.536) 

1.7101*** 
(0.595) 

2.3471*** 
(0.514) 

DKD -1.6755*** 
(0.440) 

-1.9425*** 
(0.451) 

-1.6433*** 
(0.421) 

ESD 2.1835*** 
(0.312) 

-7.4543 
(5.067) 

2.2567*** 
(0.300) 

FRD 0.2113 
(0.424) 

0.4621 
(0.433) 

0.2210 
(0.405) 

GBD -0.2085 
(0.506) 

0.0262 
(0.508) 

-0.1668 
(0.484) 

GRD 2.9940*** 
(0.381) 

2.5118*** 
(0.450) 

24.80*** 
(9.303) 

ITD 2.2103*** 
(0.358) 

2.1637*** 
(0.350) 

2.2215*** 
(0.343) 

NLD -0.3653 
(0.444) 

-0.4456 
(0.434) 

-0.3432 
(0.425) 

PTD 2.1739*** 
(0.429) 

1.7770*** 
(0.466) 

2.1669*** 
(0.410) 

SIFI*LTA -0.1045 
(0.174) 

-0.0052 
(0.178) 

-0.2075 
(0.172) 

ESD*LTA x 0.3691** 
(0.194) X 

GRD*LTA x x 
-0.8776** 

(0.37 
4) 

Adjusted R² 0.7703 0.7827 0.7905 

Koenker test 0.0551 0.2322 0.0993 

NoB 63 63 63 

      Level of significance: ***1% **5% *10%   
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Table 8 shows that adding the integrated SIFI dummy results in a positive, but non-

significant, coefficient for the original SIFI dummy. Adding the Spanish integration 

dummy results in a non-significant coefficient for the original dummy, while including 

the Greek integration dummy results in a large and highly significant original Greek 

dummy. Results in columns 1 and 3, allow for accepting the alternative hypothesis.   

6.2.5. Analysis 

Results with the home country model applying total assets as a measure of institutional 

size are reported in table 5. The differences in the exposures of national banking sectors 

are additionally shown with the help of figures 3 and 4. Both figures suggest that 

holdings of PIIGS debt are mostly concentrated in the PIIGS countries, Belgium, and 

Cyprus, while Northern Europe seems to hold less debt. Results allow for rejecting the 

null and accepting the alternative hypothesis. This designates that evidence of TITF 

behavior can be found. However, the altering signs of country-specific dummy 

coefficients indicate that TITF behavior is only detectable in countries that received 

positive dummy coefficients.  

Using the alternative size measure gives fallouts stated in table 6 with country 

differences highlighted in figure 5. Earlier indications of TITF behavior are not 

confirmed, and the alternative hypothesis is rejected while the null is accepted. 

Differences in the national exposures are also only partially reinforced. Results 

continue to indicate that Northern Europe is less exposed, but significantly larger 

exposures are only suggested to exist in Spain, Italy, and Greece. This inference is 

strengthened by fallouts in table 7 that specifically investigate the exposures in the 

PIIGS countries.   

Testing in section 6.2.5 only measures the relative exposures to the PIGS countries, and 

uses TA as a measure of institutional size. Earlier country differences, received with the 

same size measure, are reinforced and the alternative hypothesis of relatively larger 

exposures can be accepted with results in column 1 and 3, table 8. Including the 

Spanish integration dummy leads to a non-significant original Spanish dummy, this is 

likely caused by increased correlation.  It can be difficult to separately analyze the 

effects of normal and integrated dummies, but for the case with Greece, in column 3, 

the results strongly suggest that TITF behavior is specifically an issue within the Greek 

banking sector. 
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6.3. The Gravity model 

Results with the home country model, using both TA and NoE as measures for 

institutional size, have suggested that the Spanish, Italian, and Greek banking sectors 

hold large amounts of PIIGS debt. Moreover, weaker indications of large holdings are 

additionally designated for Belgium, Cyprus, Ireland, and Portugal. Simultaneously 

smaller exposures are indicated for e.g. the Northern European countries. This suggests 

that physical distance to the debt issuing countries has an impact on sovereign debt 

exposure.  

Existing studies suggest that distance functions as a proxy for transaction costs in 

international portfolio investments, capturing information asymmetries between closer 

and more distant investors (Aba Al-Khail, 2003; Portes & Rey, 2005). The so-called 

“gravity model” was introduced by Portes and Rey (2005) who explained international 

transaction costs in financial assets, finding support for the geography of information 

as a main determinant for patterns of international transactions. Furthermore, Coval 

and Moskovitz (1999) and Grinblatt and Keloharju (2001) find that language and 

culture contribute to a “home bias”. This means investors favour assets from countries 

to which they have cultural ties, and in with a similar language. 

Previous research on the gravity model thus puts forward that both physical and 

cultural distance has an impact on investor behaviour. This suggests that investments 

are likely to be made into familiar markets to which investors feel closely associated. As 

results from the home country model indicate such behavioural patterns, this section 

investigates whether distance can be empirically proven to have an effect on PIGS debt 

holdings. Table 9 presents the results received with the gravity model. Each dependent 

variable measures the relative exposures to Portugal, Italy, Greece, and Spain 

respectively. The country-specific exposures are explained with institutional size, 

measured with TA, and physical distance, while additionally controlling for 

systemically important banks. 
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 Gravity model Table 9

Dependent variable PT/TA PT/TA IT/TA IT/TA 

Const -4.97957 
(5.530) 

-1.3944 
(6.989) 

-5.6863 
(4.507) 

-8.0460* 
(5.856) 

TA 0.0951 
(0.217) 

-0.0600 
(0.284) 

0.1360 
(0.166) 

0.2294 
(0.222) 

Distance -0.7248*** 
(0.138) 

-0.703*** 
(0.141) 

-0.590*** 
(0.111) 

-0.574*** 
(0.114) 

SIFI x 0.6404 
(0.759) x -0.3728 

(0.586) 

Adjusted R² 0.3798 0.3754 0.3512 0.3437 

Koenker test 0.4054 0.3754 0.2980 0.4591 

Numb. Of obs. 44 44 55 55 

Dependent variable ES/TA ES/TA GR/TA GR/TA 

Const -8.838*** 
(3.394) 

-11.394*** 
(4.303) 

0.7807 
(5.720) 

-3.4976 
(7.313) 

TA 0.2443** 
(0.137) 

0.3526** 
(0.178) 

-0.108 
(0.228) 

0.0735 
(0.299) 

Distance -0.621*** 
(0.065) 

-0.628*** 
(0.065) 

-0.709*** 
(0.133) 

-0.7221*** 
(0.134) 

SIFI x -0.4803 
(0.497) x -0.7416 

(0.788) 

Adjusted R² 0.6565 0.6436 0.3692 0.3678 

Koenker test 0.1850 0.2841 0.3340 0.1372 

Numb. Of obs. 58 58 55 55 

                                                            Level of significance: ***1% **5% *10%   

The distance variable in all four cases attains a significantly negative coefficient. Results 

with Spain also allow for accepting the alternative hypothesis. 

6.4. Concluding analysis 

The empirical results presented above do not fully support the alternative hypothesis. 

No strong evidence indicating the existence TITF behaviour in the European Banking 

sector at large can be found. With the baseline model the alternative hypothesis is 

rejected and null hypothesis accepted. This is the case with both measures of 

institutional size. However, weak indication of TITF behaviour is suggested by results 

reported in table 3. 
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The home country model indicates that holdings of PIIGS sovereign debt are 

concentrated in the PIIGS countries, Cyprus, and Belgium. The alternative hypothesis 

is also accepted, suggesting that TITF behaviour is an issue in these countries. But, 

testing with NoE does not indicate the existence of TITF behaviour and also only 

indicates significantly larger PIIGS debt holdings in Spanish, Italian, and Greek banks.  

The results from the home country model inspired the construction of the gravity 

model. Results presented in table 9 suggest that distance has a significantly negative 

impact on sovereign debt exposures to the PIGS countries. These results support earlier 

findings that showed clear differences between the exposures of the Northern and 

Southern European countries. The existence of TITF behaviour in the Spanish banking 

sector is further supported by the results from the gravity model.  
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7 DISCUSSION 

The TITF rational presents reasons to believe that larger banks would be relatively 

more exposed to European sovereign credit risk. This argument is twofold. Firstly, 

lower funding costs could imply that larger banks can afford relatively larger sovereign 

debt exposures. Secondly, larger institutions may assume more risk as the downside is 

partially protected by government guarantees. Empirical support for the funding 

advantage is fairly extensive, but direct evidence of excessive risk taking at TITF banks 

is weak and ambiguous. Sound explanations for larger banks to assume greater 

sovereign credit risks could therefore relate to cheaper funding, greater foreign market 

presence, and global interconnectedness.  

Government bailouts of large banks are greatly criticized. Worries about implicit 

guarantees incentivizing excessive risk taking and institutional growth are being raised. 

Critics argue that the protective measures impose an unprecedented degree of moral 

hazard on society (Bernstein, 2009; Ötker-Robe, et al., 2011; Stern & Feldman, 2004). 

This thesis investigated whether such views can be empirically supported. The purpose 

was to analyse whether TITF behaviour is revealed by European banks’ sovereign debt 

exposures to the PIIGS countries. Institutional size was measured with total assets and 

number of employees. Due to better suitability and a larger sample size, results received 

with total assets are considered to be more robust.  

Results do not fully support claims of a moral hazard problem in the Euro zone banking 

sector. Tests performed with the baseline model indicate that larger banks are 

significantly less exposed to sovereign credit risk. This could be explained by 

reputational incentives and more stringent supervision of large banks. Reputational 

incentives refer to negative publicity and bans from working in the financial industry 

that typically accompany public bailouts. These reasons could deter bank managers 

from intentionally engaging in unethical behaviour (Soussa, 2000). The stewardship 

theory offers an alternative explanation. It claims that managers seek to make choices 

that benefit an organization in the long-term, rather than pursuing to maximize 

personal self-interests (Hernandez, 2012). The agency theory contradicts this 

conclusion. Stewardship raises more questions. As from a national economic point of 

view it is far from clear what actually is of common good. It is also likely that vast 

differences exist amongst the personalities of bank managers, which affects their 

willingness to give up personal gains ahead of the common good. 
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If mechanisms that emphasize personal benefits and achievements are in place, it 

would be rational to expect that self-interests will dominate when standing in conflict 

the interest of society. Results with the home country model showed that PIIGS bond 

holdings are unevenly distributed amongst national banking sectors. Most debt is 

suggested to being held by banks in the PIIGS countries, Belgium, and Cyprus. These 

findings are supported by Blundell-Wignall (2012). His study shows that a large 

amount of PIIGS and French sovereign debt is held by their domestic banking sectors. 

Banks from Belgium, Luxembourg, and Germany are additionally considered greatly 

exposed to Spanish, Italian, and French debt. 

Previous studies suggest the existence of a “home bias” in international portfolio 

investments. This theory is supported by the distribution PIGS debt holdings indicated 

by the results from the home country model. Fallouts from the gravity model presented 

in section 6.3 designates that longer physical distance to the PIGS countries correlates 

with smaller sovereign debt exposures. Results could reflect stronger cultural bonds 

and trust between countries in physical proximity. The incentives for honouring a debt 

contract to a neighbouring country could be higher due to the negative impacts that a 

default might have on trade and diplomatic relations, the ability to attract foreign direct 

investments, as well as future funding possibilities (Blundell-Wignall & Slovik, 2011; 

Reinhart & Rogoff, 2009).  

Both the gravity and home country model suggest that TITF behaviour is prevalent in 

the Spanish banking sector. As the Spanish banking sector in currently in a state of 

crisis it can be argued that TITF behaviour has contributed to the severity of the 

present situation. Besides Spain, especially strong indications of TITF behaviour arise 

for Italy and Greece. These results consequently suggest that national moral hazard 

banking sectors exist in Europe. 

Blundell-Wignal and Slovik (2011) underscore that the likelihood for sovereign debt 

restructurings decrease the greater the exposure of the domestic banking sector. 

Therefore, buying domestic debt might reflect attempts to park funds in “safe” assets. It 

is likewise possible that banks have been encouraged and pressured by politicians to 

increase their domestic bond holdings. This is especially viable as the Greek, Italian, 

and Spanish governments are facing difficulties to roll-over and acquire new debt. 

Blundell-Wignall (2012) notes that ECBs lender-of-last resort funding and reduced 

collateral capital requirements have spurred banks to increase sovereign holdings, 

leading to increased concentration of crisis assets. 
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The division of risky assets between the Northern and Southern European nations 

could also relate to cultural differences. Kanagaretnam et al. (2011) find that banks in 

high masculinity and power distance societies are more likely to incur large losses and 

loan loss provisions. The opposite is true for high uncertainty avoidance. These findings 

suggest that national culture has an effect on banks risk-taking and on the probability 

of default. Also, they specifically support the fallouts from the home country model, as 

high-power distance and masculinity are cultural features often associated with the 

PIIGS countries (Hofstede, 1994).     
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8  CONCLUSION 

The aim of this study was to investigate the existence of TITF behaviour in the 

European banking sector. Previous studies on the existence of TITF behaviour and the 

effects of TITF policies have mostly involved US financial institutions. In light of the 

current sovereign debt crisis this thesis approached the subject through analysing the 

European Banks’ sovereign debt exposures to the PIIGS countries.  

No evidence of TITF behaviour could be found in the European banking sector in 

general. Results rather indicate that larger banks are less exposed. However, results 

designate the existence of national moral hazard economies. The most prominent 

evidence of TITF behaviour is found in the Spanish and Greek banking sectors. 

Moreover, results suggest that geographical proximity has a significant effect on banks’ 

willingness to lend to sovereigns. This thesis highlights the importance of accounting 

for physical and cultural proximity, as well as the impact of cultural traits on risk taking 

behaviour, when analysing the TITF phenomenon.  

These findings lay the basis for continued research concerning the interaction of 

cultural traits, banking behaviour and risk profile. With current talks of further fiscal 

and political integration, and the establishment of a common banking supervision, such 

insight becomes all the more vital. In order to gain a more complete understanding of 

banking behaviour in further research, different assets classes should be analysed. 

Sovereign credit risk only represents one asset class, and bank portfolios are likely to be 

composed from various assets. It might also be that banks heavily exposed to sovereign 

credit risk has invested fewer resources in other risky assets.  
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9 SVENSK SAMMANFATTNING 

9.1. Introduktion 

En stark ekonomisk tillväxt, modern innovation, allt mer omfattande globalisering, och 

ett välutvecklat finansiellt system bidrog till den allmänna optimismen som rådde 

under åren före den finansiella krisen. Bubblan sprack slutligen 2007 och krisen 

utvecklades till en global mardröm. De europeiska bankerna led förluster på de 

amerikanska subprime-lånen och efter fortsatta inhemska motgångar blev många 

banker tvungna att vända sig till staten för offentligt stöd. I hopp om att förhindra en 

fortsatt kaotisk utveckling gavs finansiella stödpaket till den privata sektorn. 

Minskningen i myndigheternas redan inskränkta resurser, kombinerat med en oväntat 

utdragen recession samt dåligt skötta skatteintäkter, resulterade dock slutligen i den 

integrerade bank- och skuldkrisen. 

Av euroländerna påverkades Portugal, Irland, Italien, Grekland, och Spanien (PIIGS) 

allra hårdast. Förutom de direkta efterverkningar som den globala krisen ger, lider de 

europeiska bankerna nu även av den allt för optimistiska behandlingen av dessa 

länders statsobligationer. Sannolikheterna för omstruktureringar har stigit avsevärt, 

och bidragit till en allmän oro för den gemensamma valutans framtid.  Förtroendet för 

den monetära unionens starkaste institutioner och länder har fått ett hårt slag och 

marknadspessimismen har lett till att även de mest stabila euroländerna utsatts för 

stigande lånekostnader. 

9.2. Motivering och syfteformulering 

Allteftersom finansiella tillgångar blivit mer koncentrerade och den allmänna storleken 

på finansiella institutioner vuxit, har problemen med fenomenet ”too important to fail” 

(för viktigt för att falla), TITF, intensifierats. TITF-bankernas undergång förhindras allt 

oftare med hjälp av offentliga nödlån. Detta bidrar till att stabilisera det ekonomiska 

klimatet inom den närmaste framtiden. Statens stödåtgärder förvrider dock bankernas 

och investerares incentiv, vilket på långsikt riskerar att skapa ett samhälle som lider av 

en djupgående problematik med moral risk.  

Syftet med denna avhandling är att undersöka ifall det går att identifiera tecken på 

TITF-beteende bland de europeiska bankerna. Detta görs genom att undersöka 

bankernas relativa andelar av PIIGS-ländernas statsobligationer. Därmed bidrar denna 
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undersökning till den existerande litteraturen, där bland annat Völz och Wedow (2011) 

och Stern och Feldman (2004) hittat evidens för TITF-beteende bland amerikanska 

finansiella institutioner.  

9.3. Teori 

Den teoretiska grunden till detta arbete omfattar fenomenet TITF, problemet med 

moral risk, och en diskussion kring de resulterande samhälleliga kostnaderna. Tidigare 

forskning erbjuder inget entydigt svar på huruvida större eller mindre finansiella 

institutioner ökar den totala samhälleliga välfärden. Redan på 1700-talet skrev Adam 

Smith om fördelarna med mindre organisationer, medan t.ex. Wheelock och Meester 

(2005) å sin sida lyfter fram aspekter genom vilka samhället gynnas av stora banker: 

skalfördelar, internationell diversifiering, samt pengaflöden över nationella gränser. 

Den ökade komplexiteten hos, och koncentrationen av tillgångar till allt färre parter har 

gett upphov till nya problem som hotar både socialt och ekonomiskt välmående. 

Dilemman uppstår då TITF-banker hamnar i finansiella svårigheter, som under 

normala förhållanden skulle leda till nedgångar. Dessa nedgångar anses vara menliga 

för samhället p.g.a. globala spridningseffekterna genom deras vidsträckta nätverk och 

brist på ersättare för institutionernas viktiga funktioner (Ötker-Robe et al. 2011).  

TITF-försäkringar leder till att investerare som i vanliga fall utför grundliga analyser på 

potentiella investeringsobjekt, inte motiveras att evaluera och övervaka bankerna då 

staten slutligen ändå skulle gå i borgen för dem, ifall detta skulle bli nödvändigt. Därtill 

försvagas pris- och kvantitetssignalerna som normalt finns på plats för att begränsa 

bankaktivitet. Detta möjliggör i sin tur att banker kan delta i projekt och långivningar 

som de facto inte är förnuftiga.  

Problemet med moral risk som uppstår i TITF-institutioner, kan t.ex. förklaras med en 

enkel parallell till försäkrade individer som tenderar att agera mindre försiktigt då 

ansvaret vid en olycka delvis bärs av försäkringsbolaget. Soussa (2000) betonar 

behovet av att identifiera de individer som direkt utsätts för moral risk, d.v.s. 

bankcheferna som i sista hand fattar besluten. Den ökade tilltron till myndigheternas 

vilja och förmåga att ge officiellt stöd återspeglar sig direkt i styrkan hos de moraliska 

problem som uppstår. Figur 1, sid. 6, förklarar hur förmånligare tillgångar för TITF-

sektorn resulterar i att samhället i slutändan utsätts för ökad risk. 
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9.4. Tidigare forskning 

Tidiga tecken på TITF-politik har av Schnabel (2005) hittats i den tyska krisen på 1930-

talet, då större banker med hjälp av den tyska staten och centralbanken klarade sig 

lättare undan krisen. Själva begreppet ”too big/important to fail” anses dock inte ha 

kommit i allmänt bruk förrän under den amerikanska ”Savings and Loan”-krisen 1984. 

Som följd av denna kris utsåg den amerikanska regeringen elva banker som TITF och 

informerade via ett offentlig utlåtande att deras depositioner var försäkrade av staten. 

Detta kom att leda till en ovanligt kraftig tillväxt i storleken på amerikanska banker.   

Ett flertal forskare bland andra Flannery och Sorescu (1996) har undersökt 

bankbeteendet i USA efter 1984 och funnit tydliga tecken på inverkan av TITF-

politiken. Dessutom har Völz och Wedow (2011), Stern och Felman (2004), samt 

Hugher och Mester (1993) hittat bevis på specialbehandling av större banker som 

ansetts för stora för att falla. Studierna ger även empiriska belägg på att större banker 

främjas av lägre finansieringskostnader, som bidragit till att skapa orättvis och 

förvriden konkurrens. 

9.5. Data  

Siffror som visar den europeiska banksektorns andelar av PIIGS-ländernas 

statsobligationer har samlats från data som använts i EBA:s stresstest 2011. 

Datasamlingen innehåller 90 banker vilket täcker ca 65 % av den europeiska 

banksektorn.  Måtten för beskrivningen av bankstorlek samlades från databaserna 

Orbis och Thompson Reuters. Alla data är dokumenterade 2010. I tillägg anlitades 

Google maps för att mäta avstånden mellan de involverade europeiska ländernas 

finansiella centrum.  

Den huvudsakliga beroende variabeln formas av den aggregerade exponeringen mot 

PIIGS-länderna dividerat med totala tillgångar, vilka fungerar som det primära måttet 

på en banks storlek. För att jämföra resultaten användes det totala antalet anställda 

som ett sekundärmått. Under testprocessen exkluderades Irlands statslån från 

definitionen av riskutsatta värdepapper, och därmed kom den beroende variabeln 

tidvis endast att formas av PIGS-exponeringen (Portugal, Italien, Grekland, Spanien) i 

relation till bankstorlek. Slutligen mättes även exponeringen mot de fyra kvarstående 

PIGS-länderna, varje land för sig. Beroende variablerna anges genomgående i 

logaritmerad form. 
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9.6. Metod 

Studien använder tvärsnittsdata som med OLS-metoden undersöker relationen mellan 

relativa exponeringar mot PIIGS-ländernas statslån och bankstorlek. Starkt avvikande 

observationer har under testprocessens gång exkluderats eftersom de lätt förvränger 

resultaten. Dessa fall har ändå rapporterats och analyserats separat under 

testprocessen. De ekonometriska modellerna indelas i tre grupper som benämns bas-, 

hemlands-, och gravitationsmodellen, d.v.s. modell 1, 2, och 3, och finns avbildade i 

avsnitt 5.2 av avhandlingen. 

Avhandlingen använder så kallade log-log-modeller som tillåter ickelinjära 

förhållanden, och är specifikt användbara då variablerna omfattar stora monetära 

summor. Dummy-variabler uppfyller sin funktion genom att beskriva kvalitativ 

information, och då den beroende variabeln tillämpas i logaritmerad form kan dummy-

variablerna tolkas som procentenheter. 

De förklarande variablerna, totala tillgångar och antal anställda mäter bankstorlek. I 

tillägg inkluderades kontrollvariabler för banker som av EBA benämnts som 

systematiskt viktiga finansiella institutioner (SIFI). Utöver dessa inkluderas dummy-

variabler för varje banks hemland, och den tyska kontrollvariabeln utgör för det mesta 

jämförelsevariabeln. Den sista modellen inkluderar en förklarande variabel som mäter 

avståndet i kilometer mellan finansiella centrum i de länder som testen omfattar. 

Tabellerna 11, 12 och 13 (appendix 2) beskriver den deskriptiva statistiken och 

framställer korrelationsmatriserna för de oberoende och beroende variablerna. De 

förklarande variablerna anges genomgående i logaritmerad form. 

9.7. Resultat 

Resultatavsnittet är indelat i tre delavsnitt: det första behandlar resultat enligt 

basmodellen; den andra presenterar resultaten enligt hemlandsmodellen; det sista 

avsnittet lägger fram utfallen enligt gravitationsmodellen. Nollhypotesen för 

avhandlingen innebär att större banker är mindre exponerade, medan den alternativa 

hypotesen är att större banker har en relativt sett större utsatthet för PIIGS-ländernas 

statsobligationer. 

Resultaten enligt basmodellen framställs i tabellerna 2, 3 och 4 (sid. 24, 25 och 26). Av 

tabellerna framgår att en skillnad mellan utsattheten för banker existerar, men det 

visar sig i motsats till alternativhypotesen att större banker de facto har en mindre 
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exponering för risk i form av statsobligationer. Testprocessen återgår därefter till 

hemlandsmodellen och resultaten som presenteras i tabell 5 (sid. 30) samt figurerna 3 

och 4 (sid. 28 och 31) visar att det finns tydliga tecken på att TITF-tendenser upptäcks 

då man kontrollerar för de olika bankernas hemländer. Av figurerna framgår även 

tydligt att de mest utsatta nationella banksektorerna finns i Belgien, Cypern, och 

PIIGS-länderna.  

De landspecifika skillnaderna återstår i höggrad även då modellen tillämpas med det 

alternativa måttet på bankstorlek. Resultaten presenteras i tabell 6 och 7 (sid. 32 och 

34) samt figur 5 (sid. 33). Dessa resultat klargör att alternativhypotesen inte kan 

accepteras. Den mest framträdande skillnaden mellan resultaten, som bygger på olika 

mått för bankstorlek, är att testen med antal anställda endast ger signifikant positiva 

koefficienter för Spaniens, Italiens, och Greklands dummy-variabler. 

Testen som gjordes utan Irland visade ingenting avvikande från de ovan rapporterade 

utfallen. Nämnvärt är dock att både irländska och svenska banker exkluderades från 

samplet då heteroskedasticitetstesten antydde att bankerna i dessa länder var 

avvikande från mängden. Slutligen genomfördes test med gravitationsmodellen, och 

onekligt klara och signifikanta tecken tyder på att andelen statsobligationer, mätt 

separat för alla PIGS-länder är mindre ju längre ifrån dessa marknader banken 

geografiskt ligger. Resultaten från gravitationsmodellen framställs i tabell 9 (sid. 38). 

9.8. Sammanfattning 

Empiriska tecken på TITF-beteende i den Europeiska banksektorn som en helhet 

hittades inte med hjälp av undersökningen. Resultaten visar dock att moralisk risk 

existerar på vissa nationella banksektorer. Det synligaste beviset på oetiskt beteende 

hittas i de spanska och grekiska banksektorerna. Utfallen från gravitationsmodellen 

antyder även att geografisk närhet har en signifikant effekt på bankernas villighet att 

köpa statspapper.  Avhandlingen framhäver betydelsen av att beakta kulturella band 

och geografiskt läge när man analyserar TITF-beteende. 



49 
 

 

REFERENCES 

Aba Al-Khail, M., 2003. Essays on the determinants of international portofolio 
investments, Helsinki: Hanken School of Economics. 

Bank of International Settlements, 1999. BIS. [Online]  
Available at: http://www.bis.org/review/r990209c.pdf?frames=0 
[Accessed 28 March 2012]. 

Bernstein, P. L., 2009. The Moral Hazard Economy. Havard Business Review, 87(7/8), 
pp. 101-103. 

Blundell-Wignall, A., 2012. Solving the Financial and Debt Crisis in Europe. OECD 
Journal: Financial Market Trends, 2011(2), pp. 1-23. 

Blundell-Wignall, A. & Slovik, P., 2010. The EU Stress Test and Sovereign Debt 
Exposures, u.o.: OECD Workin Papers on Finance, Insurance, and Private 
Pensions. 

Blundell-Wignall, A. & Slovik, P., 2011. A Market Perspective on The European 
Sovereign Debt and Banking Crisis. OECD Journal: Financial Market Trends, 
February, 2010(2), pp. 1-28. 

Bolton, P. & Jeanne, O., 2011. Sovereign Default Risk and Bank Fragility in Financially 
Integrated Economies. IMF Economic Review, 59(2), pp. 162-194. 

Borensztein, E., De Gregorio, J. & Lee, J.-W., 1998. How does foreign direct investment 
affect economic growth?. Journal of International Economics, Volym 45, pp. 
155-135. 

Boyd, J. & Gertel, M., 1993. US commercial banking: trends, cycles, and policy.. NBER 
Macroeconomics Annual, July.pp. 319-367. 

Brunnenmeier, M. et al., 2009. The Fundamental Principles of Financial Regulation, 
Geneva: CEPR. 

Buiter, W. & Rahbari, E., 2010. Is Sovereign Default "Unnecessary, Undesirable and 
Unlikely" For All Advanced Economies?, Global: Citigroup Global Markets. 

Bulow, J. & Rogoff, K., 1989. A Constant Recontracting Model of Sovereign Debt. 
Journal of Political Economy, February, 97(1), pp. 155-178. 

Committee on the Global Financial System, 2011. The impact of sovereign credit risk 
on bank funding conditions, Basel: Bank for International Settlements. 

Cull, R., Senbet, L. & Sorge, M., 2004. Deposit insurance and bank intermediation in 
the long run, Basel: Bank for International Settlements. 



50 
 

 

De Grauwe, P., 2010. Crisis in the eurozone and how to deal with it, Brussels: CEPS. 

Eaton, J. & Gersovitz, M., 1981. Debt with Potential Repudiation: Theoretical and 
Empirical Analysis. Review of Economic Studies, 48(2), pp. 289-309. 

EBA, 2011. European Banking Authority. [Online]  
Available at: http://www.eba.europa.eu/EU-wide-stress-testing/2011/2011-EU-
wide-stress-test-results.aspx 
[Använd November-February 2011-2012]. 

Enrich, D., 2011. Wall Street Journal. Tighter Rules in Europe, 24 June. 

Feldman, R. J., 1998. The Federal Reserve Bank of Minneapolis. [Online]  
Available at: 
http://www.minneapolisfed.org/publications_papers/pub_display.cfm?id=667 
[Använd 8 May 2012]. 

Financial Times, 2012. Eurozone wieghs union on bank regulation. [Online]  
Available at: http://www.ft.com/intl/cms/s/0/f03ab0bc-7d84-11e1-81a5-
00144feab49a.html#axzz1rcQnZDyK 
[Använd 10 April 2012]. 

Flannery, M. J. & Sorescu, S. M., 1996. Evidence of Bank Market Discipline in 
Subordinate Debenture Yields: 1983-1991. The Journal of Finance, September, 
51(4), pp. 1347-1377. 

Flannery, M. J. & Sorescu, S. M., 1996. Evidence of Bank Market Discipline in 
Subordinate Debenture Yields: 1983-1991. The Journal of Finance, September, 
Volume 4, pp. 1347-1377. 

Gosling, T. & Terry, J., 2008. Reward: A new paradigm?. The Journal Global 
perspectives on challenges and opportunities, pp. 16-21. 

Hernandez, M., 2012. Toward an understanding of the psychology of stewardship. 
Academy of Management Review, 37(2), pp. 172-193. 

Hofstede, G., 1994. The business of international business culture. International 
Business Review, 3(1), pp. 1-14. 

Honoha, P., 2001. Recapitalizing Banking Systems: Implications for incentives and 
fiscal and monetary policy, Washington: The World Bank. 

Hughes, J. & Mester, L., 1993. A Quality and Risk-Adjusted Cost Function for Banks 
Evidence on the "Too-Big-To-Fail" Doctrine. The Journal of Productivity 
Analysis, Volym 4, pp. 293-315. 



51 
 

 

Jensen, M. C. & Meckling, W. H., 1976. Theory of the firm: Managerial behavior, agency 
costs, and ownership structure.. Journal of Financial Economics, Volym 3, pp. 
305-360. 

Jones, C., 2012. IMF urges eurozone to bolster banks. The Financial Times, 17 April, p. 
2. 

Kanagaretnam, K., Lim, C. Y. & Lobo, G. J., 2011. Effects of national culture on 
earnings quality of banks. Journal of International Business Studies, Volym 42, 
pp. 853-874. 

Kane, E. J., 2000. Incentives for Banking Megamergers: What Motives Might 
Regulators Infer From Event-Study Evidence?. Journal of Money, Credit and 
Banking, 32(3), pp. 671-701. 

Krugman, P. & Obstfeld, M., 2005. International Economics. New York : Pearson. 

Kydland, F. E. & Prescott, E. C., 1977. Rules Rather than Discretion: The Inconsistency 
of Optimal Plans. Journal of Political Economy, 85(3), pp. 473-492. 

Mayer, T., 1975. Should large banks be allowed to fail?. Jounal of Financial and 
Quantitative Analysis, 10(November), pp. 603-610. 

Mester, L. J., 2005. Optimal Industrial Structure in Banking, Philadelphia: Federal 
Reserve Bank of Philadelphia. 

Milgrom, P. & Roberts, J., 1992. Economics, Organization & Management. New 
Jersey: Prentice-Hall Inc.. 

Morss, E. R., 2011. Morss Global Finance. [Online]  
Available at: http://www.morssglobalfinance.com/sovereign-debt-and-banks-
the-bhidephelps-recommendation/ 
[Använd 11 April 2012]. 

Oakley, D., 2012. The Financial Times. [Online]  
Available at: http://www.ft.com/intl/cms/s/0/93928276-7f01-11e1-a26e-
00144feab49a.html#axzz1riBe9ddR 
[Använd 10 April 2012]. 

Penas, M. F. & Unal, H., 2004. Gains in bank mergers: Evidence from the bond 
markets. Journal of Financial Economics, Volym 74, pp. 149-179. 

Portes, R. & Rey, H., 2005. The determinants of cross-border equity flows. Journal of 
International Economics, Volym 65, pp. 269-296. 

Reinhart, C. M. & Rogoff, K. S., 2009. This time is different: Eight Centuries of 
Financial Folly. First red. Oxford: Princeton University Press. 



52 
 

 

Reinhart, V., 2009. OECD. [Online]  
Available at: 
http://www.brookings.edu/~/media/Files/events/2009/0331_too_big_to_fail
_stern/0331_too_big_to_fail_slides.pdf 
[Använd 28 March 2012]. 

Sachs, J. D., 1983. Theoretical Issues in Internationl Borrowing, New York: National 
Bureau of Economic Research. 

Schnabel, I., 2005. The role of liquidity and impliscit guarantees in the German twin 
crisis of 1931, Bonn: Max Planck Institute for Research on Collective Goods. 

Sgherri, S. & Zoli, E., 2009. Euro Area Risk During the Crisis, Washington: 
International Monetary Fund. 

Slovik, P., 2011. Systemically Important Banks and Capital Regulation Challenges, 
s.l.: OECD. 

Slovik, P., 2012. European bank's Sovereign Debt Exposures [Interview] (10 February 
2012). 

Smith, A., 1776/1982. The Wealth of Nations. 12 red. Harmondsworth(Middlesex): 
Penguin Books. 

Soussa, F., 2000. Financial Stability and Central Banks: Selected Issues for Financial 
Safety Nets and Market Discipline Chapter: Too Big To Fail: Moral Hazard 
and Unfair Competition?, London: Center for Central Bankin Studies. 

Stern, G. & Feldman, R., 2009. Addressing TBTF by Shrinking Financial Institutions: 
An Initial Assessment, Minneapolis: Federal Reserve Bank of Minneapolis. 

Stern, G. H. & Feldman, R. J., 2004. Too Big To Fail: The Hazards of bank bailouts. 
First red. Washington D.C.: Brookings Institute Press. 

Wheelock, D. & Wilson, P., 2011. Do large banks have lower costs? New Estimates of 
Returns to Scale for U.S. Banks, St.Louis: Federal Reserve Bank of St. Louis. 

Vines, D. & Watson, M., 2011. Ireland's unexpected economic comeback. The Financial 
Times, 16 August. 

Wolf, M., 2012. Banks on a eurozone knife-edge. The Financial Times, 24 April.  

Wolf, M., 2012. The Financial Times. [Online]  
Available at: http://www.ft.com/intl/cms/s/0/f07a9aa6-8234-11e1-b06d-
00144feab49a.html#axzz1riBe9ddR 
[Använd 11 April 2012]. 



53 
 

 

Woolridge, J. M., 2009. Introductory Econometrics: A Modern Approach. 4 red. 
u.o.:Cengage Learning International Offices. 

WSJ, 2011. Banks' Paths Vary in Greek Write-Downs. Wall Street Journal, 12 October. 

Völz, M. & Wedow, M., 2011. Market Discipline and too-big-to-fail in the CDS market: 
Does banks' size reduce market discipline?. Journal of Empirical Finance, 
January, Volume 18, pp. 195-210. 

Yiannaki, S. M., 2011. Bank bailouts: lessons to learn when patience of a virtue. 
EuroMed Jounal of Business, 6(2), pp. 192-205. 

Ötker-Robe, I., Narain, A., Ilyina, A. & Surti, J., 2011. The Too-Important-to-Fail 
Conundrum: Impossible to Ignore and Difficult to Resolve, u.o.: IMF. 

 



54 
 

 

APPENDIX 1 SAMPLE DETAILS 

Banks included in the study 

Name of Bank Home country SIFI NoE  

ERSTE BANK GROUP (EBG) Austria x  

RAIFFEISEN BANK INTERNATIONAL (RBI) Austria  x 

OESTERREICHISCHE VOLKSBANK AG Austria  x 

DEXIA Belgium x  

KBC BANK Belgium x x 

MARFIN POPULAR BANK PUBLIC CO LTD Cyprus   

BANK OF CYPRUS PUBLIC CO LTD Cyprus   

DEUTSCHE BANK AG Germany x x 

COMMERZBANK AG Germany x x 

LANDESBANK BADEN-WÜRTTEMBERG Germany  x 

DZ BANK AG DT. ZENTRAL-GENOSSENSCHAFTSBANK Germany  x 

BAYERISCHE LANDESBANK Germany x x 

NORDDEUTSCHE LANDESBANK -GZ Germany  x 

HYPO REAL ESTATE HOLDING AG, MÜNCHEN Germany  x 

WESTLB AG, DÜSSELDORF Germany  x 

HSH NORDBANK AG, HAMBURG Germany  x 

LANDESBANK BERLIN AG Germany  x 

DEKABANK DEUTSCHE GIROZENTRALE, FRANKFURT Germany  x 

DANSKE BANK Denmark x  

JYSKE BANK Denmark  x 

NYKREDIT Denmark  x 

BANCO SANTANDER S.A. Spain x x 

BANCO BILBAO VIZCAYA ARGENTARIA S.A. (BBVA) Spain x x 

CAJA DE AHORROS Y PENSIONES DE BARCELONA Spain  x 

BANCO POPULAR ESPAÑOL, S.A. Spain  x 

BANCO DE SABADELL, S.A. Spain  x 

CAIXA D'ESTALVIS DE CATALUNYA, TARRAGONA I MANRESA Spain x x 

CAIXA DE AFORROS DE GALICIA, VIGO, OURENSE E 

 

Spain x  

BANKINTER, S.A. Spain  x 

CAJA ESPAÑA DE INVERSIONES, SALAMANCA Y SORIA, CAJA DE 

     

Spain   

CAJA DE AHORROS Y M.P. DE ZARAGOZA, ARAGON Y RIOJA Spain  x 

MONTE DE PIEDAD Y CAJA DE AHORROS DE RONDA, CADIZ, 

     

Spain  x 

BANCO PASTOR, S.A. Spain  x 

CAIXA D'ESTALVIS UNIO DE CAIXES DE MANLLEU, SABADELL I 

 

Spain   

CAJA DE AHORROS Y M.P. DE GIPUZKOA Y SAN SEBASTIAN Spain  x 
BANCA MARCH, S.A. Spain  x 

CAJA DE AHORROS DE VITORIA Y ALAVA Spain  x 

CAJA DE AHORROS Y M.P. DE ONTINYENT Spain  x 

OP-POHJOLA GROUP Finland  x 
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BNP PARIBAS France x  

CREDIT AGRICOLE France x  

BPCE  France   

SOCIETE GENERALE France x x 

ROYAL BANK OF SCOTLAND GROUP PLC UK x x 

HSBC HOLDINGS PLC UK x x 

BARCLAYS PLC UK x x 

LLOYDS BANKING GROUP PLC UK x x 

EFG EUROBANK ERGASIAS S.A. Greece x x 

NATIONAL BANK OF GREECE Greece x x 

ALPHA BANK Greece   

PIRAEUS BANK GROUP Greece  x 

AGRICULTURAL BANK OF GREECE S.A. (ATEBANK) Greece  x 

TT HELLENIC POSTBANK S.A. Greece  x 

ALLIED IRISH BANKS PLC Ireland x x 

BANK OF IRELAND Ireland x  

IRISH LIFE AND PERMANENT Ireland  x 

INTESA SANPAOLO S.P.A Italy x x 

UNICREDIT S.P.A Italy x x 

BANCA MONTE DEI PASCHI DI SIENA S.P.A Italy  x 

BANCO POPOLARE  Italy   

UNIONE DI BANCHE ITALIANE SCPA (UBI BANCA) Italy   

BANK OF VALLETTA (BOV) Malta  x 

ING BANK NV NL x x 

RABOBANK NEDERLAND NL x x 

SNS BANK NV NL  x 

CAIXA GERAL DE DEPÓSITOS, SA Portugal x  

BANCO COMERCIAL PORTUGUÊS, SA (BCP OR MILLENNIUM BCP) Portugal x  

ESPÍRITO SANTO FINANCIAL GROUP, SA (ESFG) Portugal x x 

BANCO BPI, SA Portugal  x 

NORDEA BANK AB (PUBL) Sweden x x 

SKANDINAVISKA ENSKILDA BANKEN AB (PUBL) (SEB) Sweden x x 

SVENSKA HANDELSBANKEN AB (PUBL) Sweden   

NOVA LJUBLJANSKA BANKA D.D. (NLB D.D.) Slovenia  x 
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Banks excluded from the study 

Excluded due to lack of data Country 
WGZ BANK AG WESTDT. GENO. ZENTRALBK, DDF Germany 

BFA-BANKIA Spain 

EFFIBANK Spain 

GRUPO BMN Spain 

GRUPO BANCA CIVICA Spain 

GRUPO BBK Spain 

GRUPO CAJA3 Spain 

COLONYA - CAIXA D'ESTALVIS DE POLLENSA Spain 

CAJA DE AHORROS DEL MEDITERRANEO Spain 

BANQUE ET CAISSE D'EPARGNE DE L'ETAT Luxembourg 

ABN AMRO BANK NV Netherlands 

 

Excluded due to no exposure Country 
SYDBANK Denmark 

OTP BANK NYRT. Hungary 

DNB NOR BANK ASA Norway 

POWSZECHNA KASA OSZCZEDNOSCI BANK POLSKI S.A. (PKO BANK 

 

Poland 

SWEDBANK AB (PUBL) Sweden 

NOVA KREDITNA BANKA MARIBOR D.D. (NKBM D.D.) Slovenia  
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APPENDIX 2 COMPLEMENTARY INFORMATION 

Figure 6 Residual plot revealing Handelsbanken as an outlier 

 

Figure 7 Residual plot revealing Lloyds as an outlier  

 

 



58 
 

 

  Home country model discussed in section 6.2.1 Table 10

Column 1 2 3 

Const. 
-10.627*** 

(3.500) 

-9.7601*** 

(2.784) 

-10.810*** 

(2.990) 

LTA 
0.2335** 

(0.134) 

0.2003** 

(0.106) 

0.2420** 

(0.115) 

SIFI 
-0.4010 

(0.312) 

-0.3546* 

(0.248) 

4.2631 
(4.735) 

SIFI*LTA x x 
-0.1760 

(0.180) 

ATD 
-0.3732 

(0.589) 

-0.4109 

(0.468) 

-0.4320 

(0.469) 

BED 
1.4014** 

(0.704) 

1.3760*** 

(0.559) 

1.3944*** 

(0.560) 

CYD 
2.2965*** 

(0.708) 

2.2434*** 

(0.563) 

2.2713*** 

(0.563) 

DKD 
-1.5003*** 

(0.583) 

-1.5306*** 

(0.463) 

-1.5183*** 

(0.463) 

ESD 
2.1523*** 

(0.412) 

2.0940*** 

(0.327) 

2.1149*** 

(0.328) 

FRD 
0.1317 

(0.534) 

0.1575 

(0.424) 

0.2877 

(0.445) 

GBD 
-1.4847*** 

(0.548) 

-0.3283 

(0.481) 

-0.1060 

(0.531) 

GRD 
2.9924*** 

(0.501) 

2.9348*** 

(0.398) 

2.8975*** 

(0.400) 

IED 
1.5254*** 

(0.611) 

1.4765*** 

(0.485) 

1.4066*** 

(0.490) 

ITD 
2.1743*** 

(0.473) 

2.1680*** 

(0.376) 

2.1952*** 

(0.377) 

NLD 
-0.3665 

(0.580) 

-0.3793 

(0.461) 

-0.3055 

(0.467) 

PTD 
2.20539*** 

(0.557) 

2.1517*** 

(0.443) 

2.0819*** 

(0.449) 

SED 
-2.2650*** 

(0.705) 

-2.2921*** 

(0.560) 

-2.281*** 

(0.560) 

Adjusted R² 0.699286 0.769837 0.769633 

Koenker test 0.035428 0.032960 0.012263 

NoB 69 68 68 
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 Descriptive statistics     Table 11

Variable Min Mean Max Std Div.  Variable Min Mean Max Std Div. 
SIFI 0 0,41 1 0,49  SIFI 0 0,38 1 0,49 

LTA 20,65 25,73 28,32 1,51  LNoE 5,45 9,49 12,64 1,66 

LPIIGS/TA -27,32 -4,18 -1,14 3,17  LPIIGS/NoE -7,01 -1,65 2,64 1,79 

ATD 0 0,04 1 0,20  ATD 0 0,04 1 0,19 

BED 0 0,03 1 0,16  BED 0 0,02 1 0,13 

CYD 0 0,03 1 0,16  CYD x x x x 

DED 0 0,15 1 0,36  DED 0 0,20 1 0,40 

DKD 0 0,04 1 0,20  DKD 0 0,04 1 0,19 

ESD 0 0,23 1 0,42  ESD 0 0,25 1 0,44 

FID 0 0,01 1 0,12  FID 0 0,02 1 0,13 

FRD 0 0,05 1 0,23  FRD 0 0,02 1 0,13 

GBD 0 0,05 1 0,23  GBD 0 0,07 1 0,26 

GRD 0 0,08 1 0,27  GRD 0 0,09 1 0,29 

IED 0 0,04 1 0,20  MTD 0 0,02 1 0,13 

ITD 0 0,07 1 0,25  IED 0 0,04 1 0,19 

MTD 0 0,01 1 0,12  ITD 0 0,05 1 0,23 

NLD 0 0,04 1 0,20  NLD 0 0,05 1 0,23 

PTD 0 0,05 1 0,23  PTD 0 0,04 1 0,19 

SED 0 0,04 1 0,20  SED 0 0,04 1 0,19 

SID 0 0,01 1 0,12  SID 0 0,02 1 0,13 

SIFI*LTA 0 11,04 28,32 13,24  SIFI*LNoE 0 4,27 13,64 5,40 
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 Correlations for variables used with TA Table 12

 LTA L(PIIGS/TA) SIFI ATD BED CYD DED DKD ESD FID FRD GBD GRD IED ITD MTD NLD PTD SED SID SIFI*LTA 

LTA 1,00 -0,17 0,63 -0,04 0,11 -0,14 0,20 -0,01 -0,39 -0,05 0,34 0,38 -0,18 -0,03 0,13 -0,25 0,12 -0,09 0,11 -0,17 0,65 

L(PIIGS/TA) -0,17 1,00 -0,01 -0,07 0,04 0,08 -0,05 -0,14 0,24 -0,13 -0,01 -0,13 0,21 0,05 0,15 -0,05 -0,06 0,11 -0,63 -0,02 -0,01 

SIFI 0,63 -0,01 1,00 -0,03 0,20 -0,14 -0,12 -0,03 -0,20 -0,10 0,17 0,29 -0,05 0,11 -0,01 -0,10 0,11 0,04 0,11 -0,10 1,00 

ATD -0,04 -0,07 -0,03 1,00 -0,03 -0,03 -0,09 -0,04 -0,11 -0,02 -0,05 -0,05 -0,06 -0,04 -0,06 -0,02 -0,04 -0,05 -0,04 -0,02 -0,04 

BED 0,11 0,04 0,20 -0,03 1,00 -0,03 -0,07 -0,03 -0,09 -0,02 -0,04 -0,04 -0,05 -0,03 -0,05 -0,02 -0,03 -0,04 -0,03 -0,02 0,20 

CYD -0,14 0,08 -0,14 -0,03 -0,03 1,00 -0,07 -0,03 -0,09 -0,02 -0,04 -0,04 -0,05 -0,03 -0,05 -0,02 -0,03 -0,04 -0,03 -0,02 -0,14 

DED 0,20 -0,05 -0,12 -0,09 -0,07 -0,07 1,00 -0,09 -0,23 -0,05 -0,10 -0,10 -0,13 -0,09 -0,11 -0,05 -0,09 -0,10 -0,09 -0,05 -0,11 

DKD -0,01 -0,14 -0,03 -0,04 -0,03 -0,03 -0,09 1,00 -0,11 -0,02 -0,05 -0,05 -0,06 -0,04 -0,06 -0,02 -0,04 -0,05 -0,04 -0,02 -0,03 

ESD -0,39 0,24 -0,20 -0,11 -0,09 -0,09 -0,23 -0,11 1,00 -0,06 -0,13 -0,13 -0,16 -0,11 -0,15 -0,06 -0,11 -0,13 -0,11 -0,06 -0,20 

FID -0,05 -0,13 -0,10 -0,02 -0,02 -0,02 -0,05 -0,02 -0,06 1,00 -0,03 -0,03 -0,04 -0,02 -0,03 -0,01 -0,02 -0,03 -0,02 -0,01 -0,10 

FRD 0,34 -0,01 0,17 -0,05 -0,04 -0,04 -0,10 -0,05 -0,13 -0,03 1,00 -0,06 -0,07 -0,05 -0,07 -0,03 -0,05 -0,06 -0,05 -0,03 0,18 

GBD 0,38 -0,13 0,29 -0,05 -0,04 -0,04 -0,10 -0,05 -0,13 -0,03 -0,06 1,00 -0,07 -0,05 -0,07 -0,03 -0,05 -0,06 -0,05 -0,03 0,31 

GRD -0,18 0,21 -0,05 -0,06 -0,05 -0,05 -0,13 -0,06 -0,16 -0,04 -0,07 -0,07 1,00 -0,06 -0,08 -0,04 -0,06 -0,07 -0,06 -0,04 -0,06 

IED -0,03 0,05 0,11 -0,04 -0,03 -0,03 -0,09 -0,04 -0,11 -0,02 -0,05 -0,05 -0,06 1,00 -0,06 -0,02 -0,04 -0,05 -0,04 -0,02 0,10 

ITD 0,13 0,15 -0,01 -0,06 -0,05 -0,05 -0,11 -0,06 -0,15 -0,03 -0,07 -0,07 -0,08 -0,06 1,00 -0,03 -0,06 -0,07 -0,06 -0,03 0,00 

MTD -0,25 -0,05 -0,10 -0,02 -0,02 -0,02 -0,05 -0,02 -0,06 -0,01 -0,03 -0,03 -0,04 -0,02 -0,03 1,00 -0,02 -0,03 -0,02 -0,01 -0,10 

NLD 0,12 -0,06 0,11 -0,04 -0,03 -0,03 -0,09 -0,04 -0,11 -0,02 -0,05 -0,05 -0,06 -0,04 -0,06 -0,02 1,00 -0,05 -0,04 -0,02 0,11 

PTD -0,09 0,11 0,04 -0,05 -0,04 -0,04 -0,10 -0,05 -0,13 -0,03 -0,06 -0,06 -0,07 -0,05 -0,07 -0,03 -0,05 1,00 -0,05 -0,03 0,03 

SED 0,11 -0,63 0,11 -0,04 -0,03 -0,03 -0,09 -0,04 -0,11 -0,02 -0,05 -0,05 -0,06 -0,04 -0,06 -0,02 -0,04 -0,05 1,00 -0,02 0,11 

SID -0,17 -0,02 -0,10 -0,02 -0,02 -0,02 -0,05 -0,02 -0,06 -0,01 -0,03 -0,03 -0,04 -0,02 -0,03 -0,01 -0,02 -0,03 -0,02 1,00 -0,10 

SIFI*LTA 0,65 -0,01 1,00 -0,04 0,20 -0,14 -0,11 -0,03 -0,20 -0,10 0,18 0,31 -0,06 0,10 0,00 -0,10 0,11 0,03 0,11 -0,10 1,00 
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 Correlations for variables used with NoE Table 13

 
LNo

E 

LPIIGS/No

E 

SIFI ATD BED DED DKD ESD FID FRD GBD GRD MTD IED ITD NLD PTD SED SID SIFI*LNo

E LNoE 1,00 -0,28 0,73 0,05 0,11 -0,09 -0,14 -0,34 0,00 0,20 0,42 -0,02 -0,18 -0,03 0,26 0,07 -0,01 0,08 -0,04 0,77 

LPIIGS/NoE -0,28 1,00 -0,24 -0,25 -0,02 0,15 -0,20 0,35 -0,30 -0,04 -0,32 0,24 -0,19 0,06 0,15 -0,08 0,06 -0,30 -0,16 -0,24 

SIFI 0,73 -0,24 1,00 -0,15 0,17 -0,11 -0,15 -0,20 -0,11 0,17 0,36 0,01 -0,11 0,05 0,14 0,14 -0,15 0,25 -0,11 0,99 

ATD 0,05 -0,25 -0,15 1,00 -0,03 -0,10 -0,04 -0,11 -0,03 -0,03 -0,05 -0,06 -0,03 -0,04 -0,05 -0,05 -0,04 -0,04 -0,03 -0,15 

BED 0,11 -0,02 0,17 -0,03 1,00 -0,07 -0,03 -0,08 -0,02 -0,02 -0,04 -0,04 -0,02 -0,03 -0,03 -0,03 -0,03 -0,03 -0,02 0,17 

DED -0,09 0,15 -0,11 -0,10 -0,07 1,00 -0,10 -0,29 -0,07 -0,07 -0,14 -0,16 -0,07 -0,10 -0,12 -0,12 -0,10 -0,10 -0,07 -0,12 

DKD -0,14 -0,20 -0,15 -0,04 -0,03 -0,10 1,00 -0,11 -0,03 -0,03 -0,05 -0,06 -0,03 -0,04 -0,05 -0,05 -0,04 -0,04 -0,03 -0,15 

ESD -0,34 0,35 -0,20 -0,11 -0,08 -0,29 -0,11 1,00 -0,08 -0,08 -0,16 -0,18 -0,08 -0,11 -0,14 -0,14 -0,11 -0,11 -0,08 -0,20 

FID 0,00 -0,30 -0,11 -0,03 -0,02 -0,07 -0,03 -0,08 1,00 -0,02 -0,04 -0,04 -0,02 -0,03 -0,03 -0,03 -0,03 -0,03 -0,02 -0,11 

FRD 0,20 -0,04 0,17 -0,03 -0,02 -0,07 -0,03 -0,08 -0,02 1,00 -0,04 -0,04 -0,02 -0,03 -0,03 -0,03 -0,03 -0,03 -0,02 0,20 

GBD 0,42 -0,32 0,36 -0,05 -0,04 -0,14 -0,05 -0,16 -0,04 -0,04 1,00 -0,09 -0,04 -0,05 -0,07 -0,07 -0,05 -0,05 -0,04 0,40 

GRD -0,02 0,24 0,01 -0,06 -0,04 -0,16 -0,06 -0,18 -0,04 -0,04 -0,09 1,00 -0,04 -0,06 -0,08 -0,08 -0,06 -0,06 -0,04 -0,01 

MTD -0,18 -0,19 -0,11 -0,03 -0,02 -0,07 -0,03 -0,08 -0,02 -0,02 -0,04 -0,04 1,00 -0,03 -0,03 -0,03 -0,03 -0,03 -0,02 -0,11 

IED -0,03 0,06 0,05 -0,04 -0,03 -0,10 -0,04 -0,11 -0,03 -0,03 -0,05 -0,06 -0,03 1,00 -0,05 -0,05 -0,04 -0,04 -0,03 0,03 

ITD 0,26 0,15 0,14 -0,05 -0,03 -0,12 -0,05 -0,14 -0,03 -0,03 -0,07 -0,08 -0,03 -0,05 1,00 -0,06 -0,05 -0,05 -0,03 0,16 

NLD 0,07 -0,08 0,14 -0,05 -0,03 -0,12 -0,05 -0,14 -0,03 -0,03 -0,07 -0,08 -0,03 -0,05 -0,06 1,00 -0,05 -0,05 -0,03 0,14 

PTD -0,01 0,06 -0,15 -0,04 -0,03 -0,10 -0,04 -0,11 -0,03 -0,03 -0,05 -0,06 -0,03 -0,04 -0,05 -0,05 1,00 -0,04 -0,03 -0,15 

SED 0,08 -0,30 0,25 -0,04 -0,03 -0,10 -0,04 -0,11 -0,03 -0,03 -0,05 -0,06 -0,03 -0,04 -0,05 -0,05 -0,04 1,00 -0,03 0,21 

SID -0,04 -0,16 -0,11 -0,03 -0,02 -0,07 -0,03 -0,08 -0,02 -0,02 -0,04 -0,04 -0,02 -0,03 -0,03 -0,03 -0,03 -0,03 1,00 -0,11 

SIFI*LNoE 0,77 -0,24 0,99 -0,15 0,17 -0,12 -0,15 -0,20 -0,11 0,20 0,40 -0,01 -0,11 0,03 0,16 0,14 -0,15 0,21 -0,11 1,00 

 

 


