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Introduction 

When it comes to exogenous shocks, there are many examples that, in just the past two decades, 

have affected not only Europe but the entire world. From the collapse of Lehman Brothers to 

the sovereign debt crisis, from the Covid-19 pandemic to the Russia-Ukraine war and beyond. 

These events have not only changed the course of history but have often led to an increase in 

debt levels which, together with a decline in the profitability of many economic sectors, has 

highlighted the fragility of the global financial system. 

From the economic point of view, these events have strongly impacted the solidity of states, 

affecting the yield differentials of the government bonds of various countries with those 

considered <risk free= such as the German bund, especially for those countries like Italy, 

historically considered riskier due to structural elements such as higher levels of public debt, 

particularly in relation to GDP. 

Within this framework of exogenous shocks, a parallel increase has been observed in Credit 

Default Swap (CDS) spreads, derivative instruments that measure the perceived risk of default 

on a sovereign bond. These quickly became a key indicator of investors' distrust of the debt 

sustainability of European countries, particularly those in the so-called PIIGS group (Portugal, 

Italy, Ireland, Greece and Spain) 

The surge in risk perception, however, was not just limited to sovereign bond yields because it 

also spilled over into stock markets, particularly impacting financial institutions. To illustrate 

this, it9s sufficient to note that European banks alone lost an average of 70% of their market 

value1. 

The response of central banks to this phase of instability was undoubtedly decisive. The 

European Central Bank, in particular, progressively moved away from relying solely on 

conventional monetary policy based just on the adjustment of benchmark interest rates, 

introducing a series of unconventional measures aimed at stabilizing markets and ensuring the 

effective transmission of monetary policy. Among the most significant programmes were the 

LTRO, TLTRO and PEPP designed to counter the risk of financial fragmentation and stimulate 

credit flows to the real economy. 

 
1 Acharya, V. V. & Steffen, S. (2015), <The 8Greatest9 Carry Trade Ever? Understanding Eurozone Bank Risks=, Journal of 
Financial Economics, Vol. 115, No 2, pp. 215-236 
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It's against this backdrop that the following analysis arises, which aims to analyze, from an 

empirical perspective, the impact of exogenous shocks such as the debt crisis, the Covid-19 

pandemic and geopolitical tensions on the transmission of monetary policy in the Eurozone and 

the perception of sovereign risk. The focus is particularly on the dynamics of CDS spreads, 

considered as synthetic indicators of each country's financial vulnerability and how these values 

shift with changes in monetary conditions and global volatility. 

The goal of the research is to understand whether exogenous shocks affect different European 

countries symmetrically or asymmetrically and, in particular, how common determinants such 

as debt levels, GDP or the yield on a generic 10-year government bond can influence the 

sovereign CDS movements. 

To this end, the analysis makes use of fixed-effects panel models, following the one used by 

Fontana & Scheicher (2010) and Galil et al. (2014), to evaluate the impact of macroeconomic 

and uncertainty variables on sovereign CDS spreads, along with linear regressions conducted 

on a representative sample of 11 European countries using a daily-frequency dataset built on 

macroeconomic, financial and market indicators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  3 

Chapter 1: Sovereign Risk and the Role of CDS in Financial 
Markets 
The evolution of financial markets over recent decades has witnessed the development of 

various instruments enabling investors to either speculate or hedge against an increasingly wide 

range of potential future scenarios. Among all risks, one of the most feared is undoubtedly the 

default of a bond issuer, commonly referred to as credit risk. To understand the relationship 

between sovereign risk, CDS and monetary policy transmission, it9s essential to define the 

nature of derivative instruments and the broader context in which they operate. 

The following chapter examines four major exogenous shocks that have affected Europe over 

the past twenty years and explores the role of derivatives as risk management tools, with a 

particular focus on instruments related to credit risk. 

1.1 Exogenous Shocks of the Last Twenty Years 
Over the past two decades, Europe has faced a series of crises, each one different in nature but 

united by their impact on the real economy, financial stability and the effectiveness of monetary 

policy. It all began with the 2008 global financial crisis, which originated in the U.S. banking 

sector and rapidly spread across European markets. That moment marked the start of a 

prolonged phase of economic fragility that culminated in the sovereign debt crisis of 20103

2012, which severely affected the peripheral countries of the Eurozone. This crisis laid bare one 

of the structural flaws of the monetary union: a centralized monetary policy operating alongside 

nationally managed fiscal systems, without a proper framework for risk-sharing between 

member states. Subsequently, beginning in 2020, the COVID-19 pandemic represented an 

unprecedented exogenous shock to the European economy, triggering a simultaneous collapse 

in both supply and demand, disruptions in global value chains and a generalized increase in 

uncertainty. For the first time in the history of the Union, the fiscal constraints imposed by the 

Stability and Growth Pact were suspended and an extraordinary fiscal and monetary support 

plan, known as Next Generation EU, was adopted, reflecting both the severity of the crisis and 

the political will for a coordinated response. 

Furthermore, in 2022, the already fragile scenario was further destabilized by the war in 

Ukraine, which led to a prolonged energy shock. This event interacted with pre-existing post-

pandemic distortions and contributed to a sharp rise in inflation across the euro area. As a result, 

monetary policy, which had remained strongly expansionary, underwent a sudden shift, with 

the European Central Bank initiating a series of interest rate hikes aimed at containing 

inflationary pressures, though potentially jeopardizing the sustainability of sovereign debt. 
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The core focus of this research is therefore to analyze the behavior of a set of macroeconomic 

indicators and their relationship with the variable of interest, Credit Default Swaps, particularly 

during periods of exogenous shock. To isolate the effects of such events, dummy variables were 

introduced in the linear regressions, set equal to 1 during the periods corresponding to the 

occurrence of an exogenous shock and 0 otherwise. The shocks considered are as follows: 

 Subprime mortgage crisis, with a reference period from 15/09/2008 to 30/06/2009 

 Sovereign debt crisis, with a reference period from 01/04/2010 to 31/12/2012 

 COVID-19 pandemic, with a reference period from 02/03/2020 to 31/03/2021 

 Russian invasion of Ukraine, with a reference period from 24/02/2022 to 30/06/2022 

 

By setting the dummy variable equal to 1 during the shock period and 0 otherwise, it was 

possible to isolate the effect of the relevant macroeconomic variables during times of crisis and 

enable a comparative analysis between pre- and post-shock dynamics2. 

1.1.1 The Subprime Mortgage Crisis 
The years preceding the subprime mortgage crisis were marked by a strong expansion of global 

economies. After the slowdown in 2001, the years between 2004 and 2006 saw steady and 

strong economic growth. This phase is described in literature as the <Great Moderation=, a 

period marked by relatively mild recessions and a general sense of stability 3.  

This period was also distinguished by low inflation rates and low interest rates, which resulted 

in a reduced cost of credit and fueled further economic expansion. As a result, there has been a 

significant increase in both financial and real asset prices for households. In particular, the rise 

in real estate prices was especially pronounced in the United States. The appreciation of assets 

supported household consumption, thereby sustaining economic growth. 

This expansion, however, was accompanied by a general increase in household debt and a 

marked decline in savings. Investors progressively shifted their portfolios towards potentially 

more profitable, but inherently riskier assets and the expansion of credit was paralleled by a 

growing leverage in the financial sector. At the core of this mechanism were banks, which 

benefited from a business model known as <Originate to Distribute= (OTD). This model 

allowed them to package and sell assets often illiquid thus generating high turnover of bank 

 
2 The selection of the shocks considered is based on a discretionary assessment aimed at identifying the exogenous events 
deemed most relevant in terms of systemic impact. It should be noted, however, that other significant shocks, such as the 
monetary shock (202232024), Brexit, recent geopolitical tensions (e.g., the Middle East crisis, the U.S.-China conflict, the 
Taiwan crisis), the energy crisis, or the post-Covid inflationary wave, could also have been included in the analysis. 
 

The years that preceded the recent turbulence saw an exceptionally strong performance of the world economy 3 another 
phase of what has come to be known as the 8Great Moderation9= (Borio, 2008). 
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assets. While this system led to substantial capital inflows into the economy, it also resulted in 

a significant decline in the attention paid by banks to the quality of the underlying loans, since 

they were rarely held to maturity. 

This mechanism came to a halt when a specific segment of financial markets, the subprime 

mortgage sector, entered a deep crisis. Rising interest rates and housing prices made it 

increasingly difficult for many households to meet their debt obligations, resulting in a surge in 

defaults. Through the OTD model and structured finance operations, the institutions that 

originated these loans had previously been able to transfer them into complex and opaque 

financial products. However, with the increase in the interest rates, the ability to securitize such 

loans collapse rapidly, draining consequently liquidity from the banking sector. This led the 

banks to face a severe liquidity shortage in a market increasingly affected by contagion. 

Beyond these balance sheet difficulties, the crisis triggered a widespread atmosphere of mistrust 

among financial intermediaries. This was exacerbated by the fragility of bank balance sheets 

and the uncertainty surrounding their exposure to toxic assets. In a paralyzed interbank market, 

the perception of counterparty risk has become always more a critical factor for the stability of 

the entire financial system.  

Although the crisis originated in the U.S. housing market, its spread to Europe was both swift 

and severe. European banks, heavily exposed through investments in structured products linked 

to U.S. mortgages, faced substantial balance sheet losses and liquidity shortages. This situation 

necessitated extraordinary intervention by central banks and the implementation of public 

rescue programmes, ushering in a new phase of sovereign debt accumulation within the 

Eurozone. 

The 2008 crisis not only exposed the vulnerabilities of the financial system but also raised 

fundamental questions about the role of prudential regulation, the transparency of over the 

counter (OTC) markets and the adequacy of existing risk management tools issues that would 

go on to shape subsequent reforms at both the European and international levels. 

1.1.2 The Sovereign Debt Crisis 
The numerous government interventions aimed at countering the 2008 financial crisis weren9t 

without consequences. The public expenditures incurred to stabilize the economy significantly 

worsened public finances, exacerbating the structural disparities between core countries most 

notably Germany, which served as the benchmark in terms of financial safety and others such 

as Portugal, Italy, Ireland, Greece and Spain (collectively referred to as the PIIGS), whose 

public debt levels grew inexorably. 
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This difficult situation deteriorated further in October 2009, when the Greek government 

announced a substantial upward revision of its public deficit. This triggered an unprecedented 

wave of mistrust in the financial markets and investors began to rapidly liquidate their positions 

in countries perceived as riskier, draining liquidity from their markets and reallocating capital 

toward core economies. This contagion effect necessitated bailout programmes led by the 

European Central Bank and the International Monetary Fund.  

What followed was a vicious cycle, often described in the literature as a <doom loop= between 

sovereign debt crises and banking system instability. This created, as previously said, a vicious 

circle because from one hand, as public finances worsened, banks saw their balance sheets come 

under pressure, but on the other, the weakness of the banking sector forced governments to 

intervene, adding further pressure to already rising levels of sovereign debt. 

This dangerous dynamic contributed to a marked financial fragmentation within the Eurozone, 

with widening sovereign spreads and increasingly divergent financing conditions among 

member states. The crisis impacted the real economy primarily through the banking system, 

which at the time was extremely dependent on national government bonds. These were often 

used as collateral in refinancing operations. The deterioration of public accounts thus impaired 

the quality of bank assets, raising the cost of funding for banks and ultimately leading to a credit 

crunch that negatively affected investment and consumption. This, in turn, clearly undermined 

economic growth. 

Credit rating agencies also played a critical role in this phase because their repeated downgrades 

of peripheral countries9 sovereign bonds heightened perceived risk, triggered further sell-offs 

in secondary markets and fuelled financial instability. In such a context, investor expectations 

became a decisive factor in determining countries9 access to capital markets. 

To contain the spread of the crisis, European institutions introduced a range of extraordinary 

instruments, including the creation of the European Stability Mechanism, the implementation 

of public bond purchase programmes by the ECB such as the Securities Markets Programme 

and the strengthening of economic governance through the Fiscal Compact. Although these 

interventions were essential in preventing a systemic collapse, they were accompanied by strict 

austerity measures that ultimately worsened the economic difficulties faced by the most 

severely affected countries. 

 

1.1.3 The COVID-19 Crisis 
Unlike the previously analyzed crises, the exogenous shock caused by the COVID-19 pandemic 

struck economic, financial and healthcare systems simultaneously on a global scale, leading to 

a sudden and widespread halt in productive activity. Government-imposed containment 
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measures, most notably lockdowns, mobility restrictions and forced business closures, had a 

direct and immediate impact on Gross Domestic Product, triggering a synchronized contraction 

in both supply and demand across Europe and the world. 

What distinguished this crisis from those of 2008 and 2011 has been its breadth and depth of 

the impact. It wasn9t caused by poor fiscal management or excessive public debt but, on the 

contrary, the virus indiscriminately affected both the public and private sectors, severely 

straining not only government bonds but also corporate debt and the broader banking system. 

In such a scenario, traditional monetary policy tools such as anticipated interest rate cuts by the 

European Central Bank, quickly proved insufficient, necessitating more drastic and 

unconventional interventions. 

The monetary policy response thus marked a paradigm shift. The European Central Bank 

launched the Pandemic Emergency Purchase Programme, a flexible and targeted bond-buying 

initiative, distinct in both scope and design from previous interventions such as the LTRO or 

the OMT. On the fiscal front, for the first time in its history, the European Union suspended the 

Stability and Growth Pact and national governments, including Italy, adopted massive support 

plans aimed not only at households but especially at businesses. These measures included public 

guarantees on loans, debt moratoria and direct grants. 

This experience highlighted how modern exogenous shocks can threaten the entire macro-

financial equilibrium, requiring swift, coordinated and unconventional policy responses. The 

turbulence observed in sovereign bond markets, including the widening of spreads, reflected 

less concern over state solvency than a broader uncertainty about the evolution of the pandemic 

and the overall resilience of the European economic system. 

1.1.4 The Russian Invasion of Ukraine 
As demonstrated by the literature, financial markets are influenced not only by economic and 

health crises but also by geopolitical events capable of generating instability at both European 

and global levels. Among the most significant geopolitical events of the past two decades is the 

Russian invasion of Ukraine in February 2022, an exogenous shock of global magnitude with 

substantial repercussions for the equilibrium of international markets. 

Unlike previous crises, in which sovereign risk dynamics were mainly driven by domestic fiscal 

and macroeconomic factors, recent studies have highlighted the emergence of variables such as 

geographical proximity, strategic security and geopolitical vulnerability. These factors revealed 

a marked polarization in market responses, depending on each country9s position relative to the 

conflict. 

Unlike the pandemic, the crisis didn9t directly disrupt domestic production chains but instead 

targeted energy supplies, triggering a supply-side shock that caused a surge in the prices of 
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natural gas, oil and various strategic raw materials. Europe, whose economy was heavily reliant 

on energy imports from Russia, was suddenly faced with a steep rise in production costs, with 

significant repercussions on households9 purchasing power and business operating expenses. 

Inflation, which until then had remained under control, rose sharply, surpassing the European 

Central Bank9s target levels and prompting a series of forceful countermeasures. 

The ECB has radically changed its approach in fact after many years of extremely 

accommodative monetary policy during the pandemic, it began raising interest rates in July 

2022. This was the first rate hike in over ten years. This shift in financing conditions quickly 

raised alarm bells in some member states, where concerns about the sustainability of public 

debt resurfaced, along with long standing fears of a fragmented eurozone. Nonetheless, the 

European Commission intervened with emergency measures such as the RepowerEU plan and 

temporary caps on energy prices, seeking to cushion the impact of soaring energy costs and 

promote faster diversification of energy sources. 

 

1.2 Derivative Contracts 
In general, derivative instruments were created as tools for risk management, functioning 

primarily as a hedge for investors against various forms of exposure, including credit risk. From 

a practical standpoint, their value is linked to an underlying asset, which may consist of general 

market variables such as the price of a stock, an interest rate, an exchange rate or even real 

assets, including commodities or goods. The use of derivatives therefore allows investors to 

manage risk by taking advantage of unfavorable market forecasts, both by offsetting part of the 

losses in the value of their assets and by profiting from potential future price increases of the 

goods they intend to purchase. 

Originally, the sole purpose of derivatives was hedging but over time, however, they have 

increasingly been used for speculative purposes. Many market participants, in fact, including 

institutional investors, engage in derivative trading without holding the underlying asset, 

primarily with speculative intent. In addition, another possible use involves arbitrage strategies, 

which are based on identifying temporary discrepancies between market prices. Given that the 

theoretical value of a derivative is closely tied, through strict mathematical formulas, to that of 

the underlying asset, any deviations from this relationship can create opportunities for risk-free 

profits through simultaneous transactions in the derivative and the underlying instrument. 

Over the years, derivatives have become increasingly complex. One of the most important 

distinguishing features is that some are traded directly on regulated markets, while others, such 

as options, swaps, futures and forwards, are traded in over-the-counter markets. Credit default 
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swaps, the main focus of this study, belong to a broader category of instruments known as credit 

derivatives. These instruments in particular, have extended the scope of derivatives beyond 

market risk to include credit risk. 

1.3 Credit Derivatives and Credit Risk 
Starting in the early 1990s, particularly in the UK and US financial markets, the concept of 

credit derivatives emerged as a tool for more efficient credit risk management. Although some 

scholars trace the first transactions to 1991, it wasn9t until the mid 1990s that these instruments 

began to experience exponential growth in trading volumes. Their key feature lies in the ability 

to transform credit risk into a tradable credit asset. 

When investing in financial assets, as previously mentioned, investors are exposed to multiple 

risks. Focusing on the bond market, given the objectives of this study, these risks can be 

summarized as follows: 

 Interest rate risk: due to the inverse relationship between bond prices and interest rates, 

an increase in rates typically leads to a decline in bond prices and vice versa 

 Exchange rate risk: linked to fluctuations in currency values, this arises when securities 

are denominated in a currency different from the one in which income is generated 

 Market risk: inherent in all investment operations, as asset prices fluctuate in response 

to market conditions 

 Issuer/credit risk: related to the financial health of the issuer and to investors9 perception 

of the likelihood of recovering the principal at maturity and, where applicable, periodic 

coupon payments 

 

Typically, the riskier investors perceive an issuer, the higher the return they will require to be 

compensated by the bond's maturity. Therefore, all other factors such as exchange rates and 

residual maturity being equal, differences in returns between issuers primarily reflect the 

probability that investors perceive each issuer to default. In this regard, the role of specialized 

rating agencies such as Standard & Poor9s, Moody9s and Fitch is crucial, as they assess 

creditworthiness by assigning credit ratings to issuers. In recent years, Credit Default Swaps 

have also assumed a central role, serving as real-time indicators of market-perceived default 

risk. 

Among the most common tools for managing credit risk are without any doubt credit 

derivatives, or financial instruments whose value is directly linked to the creditworthiness of a 

reference entity, generally a company or a state and independent of broader market risks. In 

these contracts, the protection buyer is exposed to the credit risk of a specific counterparty. 



  10 

What makes them distinctive is that only the risk, not the actual asset, is transferred to the 

counterparty in exchange for a premium. The protection buyer retains the underlying asset. 

Unlike securitization, in which the credit itself is sold, in credit derivatives the original creditor 

continues to hold the credit instrument. 

Historically, credit derivatives emerged to meet the needs of lenders, primarily banks, seeking 

to hedge against the credit risk associated with loans extended to corporations and sovereign 

entities. Over time, their flexibility attracted an increasingly diverse range of market 

participants, including insurance companies, investment funds, commercial banks and even 

non-financial corporations interested in assuming or hedging credit positions in a selective 

manner. 

Among all actors, banks are undoubtedly the main players in this market. Credit derivatives 

offer them, in fact, an efficient means of risk management, allowing to reduce exposure to 

overly concentrated counterparties, protect themselves from unwanted credit positions and 

simultaneously expand and diversify their risk portfolios. Another key advantage for banks lies 

in the possibility of optimizing regulatory capital usage. Banking supervisory authorities 

require financial institutions to hold a minimum level of regulatory capital based on their 

balance sheet structure. By using this type of instruments, banks can effectively transfer credit 

risk to the protection seller, thereby freeing up regulatory capital. 

Overall, credit derivatives have profoundly transformed the credit market and this naturally 

raises questions about their future evolution. However, these instruments also entail several 

limitations, including issues related to trading practices, transparency, counterparty risk and the 

need for the creation of clearinghouses. These concerns stem from the fact that credit 

derivatives are not traded on regulated exchanges but rather on over the counter markets, which 

by nature don9t impose standardized technical or contractual frameworks. For this reason, 

stricter regulations through reforms already underway by financial regulators, is expected to 

significantly increase trading volumes and enhance the functioning of this segment of the 

derivatives market. 

1.4 Introduction to Credit Default Swaps 

In order to understand what a Credit Default Swap is, it9s first necessary to grasp the role of 

swaps in general. Swaps are bilateral over the counter contracts, used since the 1980s, which 

provide for and regulate the exchange of cash flows on predetermined dates. The amount of 

these cash flows is based on a notional principal and linked to an underlying asset. 
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Similarly, CDS should be regarded as bilateral contracts that serve an insurance function, 

whereby one party, known as the protection buyer, is required to pay fixed periodic premiums 

to another party, the protection seller, with the sole purpose of hedging against the credit risk 

of the underlying asset. Purchasing a CDS essentially entails taking a short position on credit 

risk, since if a specific credit event occurs, such as bankruptcy or payment default, the 

protection seller is obliged to make a payment to cover the losses incurred, known as the 

<contingent payment=. 

More specifically, the most frequent credit events, as defined by the nomenclature of the 

International Swaps and Derivatives Association (ISDA), include: 

 Bankruptcy: The condition in which the reference entity: 

 Declares insolvency 

 Enters into any bankruptcy proceeding under the jurisdiction in which it is 

incorporated 

 Has a resolution passed for its liquidation 

 Is subject to proceedings aimed at the seizure or expropriation of part of its assets 

 Obligation Acceleration: An event in which the default on a prior obligation result in 

the immediate acceleration of the repayment of other obligations with a later maturity 

 Obligation Default: An event triggered when an obligation becomes immediately due 

and payable due to the default of the issuer 

 Repudiation/Moratorium: An event where the issuer denies the validity of the obligation 

or places a moratorium on its payments 

 Failure to Pay: A situation in which the reference entity refuses or is unable to meet its 

debt obligations to creditors 

 Restructuring: A situation in which the reference entity renegotiates the terms of its 

obligations in a way that is materially less favourable to the protection buyer than the 

original terms 
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Figure 1: Structure of a CDS 

Although Credit Default Swaps belong to the broader category of swaps, they differ 

significantly from Interest Rate Swaps and Currency Swaps in terms of structure, purpose and 

contractual logic. More precisely, the latter are based on two opposing cash flows, whereby 

each counterparty agrees to make periodic payments to the other. In such arrangements, 

settlement is based on the net difference between the respective financial flows agreed upon, 

within a framework of reciprocal exchange. 

By contrast, CDS contracts have an asymmetric configuration. This results from the fact that 

they are based on a single debt exposure linked to a reference entity, which represents the credit 

risk to be transferred. Unlike traditional swaps, which are structured as mutual obligations, the 

protection seller in a CDS isn9t required to make any payment unless a trigger event, as defined 

in the contract, actually occurs. 

Another key distinction lies in the fact that the protection buyer is not required to hold the 

underlying financial asset referenced by the contract. This feature allows CDS to be used not 

only for hedging purposes but also for speculative objectives. Such speculative use has been 

the subject of academic criticism. Several economists have argued that CDS purchases should 

be restricted to those who actually hold the underlying asset. However, part of the academic 

literature counters this view, suggesting that excluding speculative use would reduce market 

liquidity and inevitably lead to higher transaction costs, thus making CDS spreads less reliable 

as indicators of credit risk expectations. 

The use of this type of derivative also allows for diversification of default risk. The effective 

functioning of these instruments presupposes an acceptable level of correlation risk between 

the issuer of the reference obligation and the counterparty providing protection. If the 

correlation between these entities is strong and positive, the occurrence of a credit event could 

also jeopardize the financial soundness of the protection seller, rendering them unable to fulfill 

their obligations. In such a scenario, the acquired protection would lose its effectiveness and 

value. Therefore, in some cases, it may be more advantageous to transfer credit risk to a 

counterparty with no systemic connection to the issuer even if it has a lower credit rating rather 

than contracting with a more solid institution that may be exposed to the same risk factors. 
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Within the CDS market, two main types of contracts can be distinguished: single-name CDS, 

which refer to a single underlying entity and multi-name CDSs, which are linked to a set of 

reference entities, often referred to as portfolio CDS. Figure 2 shows the appearance of a single-

name sovereign CDS with the Italian government as its reference. Its performance can be 

consulted using Bloomberg's CDSW function. 

 

 
Figure 2: Example of a single-name CDS. (Source: Bloomberg) 

 
 

Multi-name CDS contracts are structured in various formats. Among the most notable are 

Basket CDS and CDS indices. A Basket CDS is a contract referencing a portfolio of credit 

exposures, where a default event is triggered by the insolvency of one or more names within 

the basket. The number of defaults required to activate the protection depends on the specific 

structure chosen. For instance, in a 2nd-to-default contract, payment is triggered only upon the 

occurrence of the second credit event. In such a structure, the first default imposes no obligation 

on the protection seller, who continues to receive the contractual premium. The market value 

of these instruments depends heavily on the degree of correlation between the underlying assets, 

making them particularly suitable for investors with well-informed views about the default 

probabilities of a group of entities, rather than a single issuer. 

Another structured form of multi-name CDS is represented by CDS indices. Initially developed 

for the corporate credit segment, these instruments have been standardized through the adoption 

of fixed premiums and an auction-based settlement mechanism. A CDS index essentially 

represents a portfolio of multiple single-name CDS contracts. Purchasing a CDS index provides 
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protection against the entire basket, following the same logic as single-name contracts: the 

protection buyer pays a periodic premium, while the protection seller agrees to compensate the 

notional amount, net of recovery, in the event of a default. 

Upon the occurrence of a defined credit event, the affected entity is excluded from the index 

and its notional is treated separately. In the case of the CDX Investment Grade index, for 

example, which consists of 125 reference entities, the default of one entity reduces the number 

of active constituents to 124. The protection seller proceeds with a proportional payment and 

the future premium is recalculated based on the updated portfolio composition, according to the 

following formula: !"#	%&"'()' = +&(,(-./	0&"'()' 7	124125 

 

The uniform weighting of each name in the index portfolio justifies the use of this proportional 

adjustment. A distinctive feature of CDS indices is their static composition: once issued, the 

reference portfolio remains unchanged for the duration of the contract and any revisions are 

implemented only in the next series of newly issued indices. 

Among the most representative examples of sovereign multi-name CDS are the products in the 

Markit iTraxx SovX family, which offer protection on a broad range of sovereign entities. The 

Markit iTraxx SovX Western Europe currently includes 15 sovereign states, such as Denmark, 

Norway, Sweden, the United Kingdom and several euro area countries. 

However, this study will focus exclusively on 5 year single-name CDS contracts, as they are 

the most suitable instruments for isolating credit risk associated with a specific sovereign issuer 

and, for this reason, are mostly used in literature. This allows for a more accurate assessment 

of how macroeconomic variables affect the cost of public debt. 

 

1.5 Definition and Structure of Recurring Premiums 

One of the key elements of a Credit Default Swap (CDS) is the periodic payment that the 

protection buyer agrees to pay to the seller. The CDS premium is calculated in basis points 

relative to the notional value of the contract and remains fixed for the entire duration of the 

contract, which is why it9s important to establish the premium from the outset. Once the CDS 

premium is established, the cost of the credit protection is essentially determined for the entire 

duration of the swap. 

Originally, CDS pricing followed a methodology known as the <all running basis=, or <par 

spread basis=, in which a spread was calculated to balance, in present value terms, the future 



  15 

premium payments owed by the buyer with the expected loss in the event of a credit event 

affecting the reference entity. This spread was referred to as the par spread. If a CDS was quoted 

at 350 basis points, for example, an investor intending to purchase it would be required to pay 

an annual fixed premium equal to 3,50% of the notional amount until the contract9s maturity. 

Naturally, the cost of this protection was closely tied to the risk profile of the underlying asset 

in fact the higher is the perceived credit risk relative to a risk-free rate, the higher the premium 

demanded. 

Starting in 2009, the International Swaps and Derivatives Association (ISDA), an international 

body established in 1985 to promote greater safety, efficiency and standardization in OTC 

markets, initiated a series of reforms aimed at reducing counterparty risk and enhancing market 

transparency, including the introduction of tools such as the ISDA Master Agreement. 

Through a set of reforms known as the <Big Bang= and <Small Bang=, major changes were 

introduced to the structure of CDS globally, alongside the adoption of new regional 

conventions, including: 

 Standard North American Corporate (SNAC), adopted in North America starting from 

April 8 in 2009 

 Standard European Corporate (STEC), introduced on June 22 in 2009 

 Standard Emerging Market (STEM), extended to emerging markets in Latin America, 

Eastern Europe, the Middle East and Africa from September 2009 

One of the most significant innovations introduced by ISDA was the transition to a new pricing 

system known as the <upfront and fixed coupon basis=. Under this configuration, the periodic 

premium is standardized and selected from a set of predetermined values, based on the 

creditworthiness of the reference entity. Globally, the most used fixed premiums are 100 bps 

and 500 bps, although exceptions exist depending on geographic region and type of CDS: 

 Certain European corporate CDS may also trade at 25 or 1000 bps, though the latter is 

rarely used 

 In Japan, both sovereign and corporate CDS contracts may be quoted at 25 bps 

 Western European sovereign CDS are generally traded at either 25 or 100 bps 

 In the United States, Loan CDS (LCDS), which reference high-yield syndicated loans, 

may carry premiums of 250 bps, in addition to the standard 100 or 500 bps in certain 

cases. 

In recent years, following the severe shocks that have affected financial markets, ISDA has 

decided to expand the range of available fixed coupons to make CDS instruments more 

accessible to a wider group of investors. As a result, new options at 300 bps and 750 bps have 

also been introduced. 
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Figure 3: Distribution of CDS Spreads (in basis points) by Geographical Area and Type of Credit Default Swap 
 

The introduction of standardized premiums brought with it, among its main operational 

implications, the need to adjust for the difference between the actual market spread and the 

fixed premium established by the contract. This adjustment mechanism is implemented through 

an initial payment, known as the upfront payment, which is made by one of the two 

counterparties at the time of the agreement. 

When the market value of a CDS, expressed in terms of spread, is higher than the standard 

coupon defined by ISDA conventions, it9s the protection buyer who must make the upfront 

payment. This is because, over the life of the contract, the buyer will pay periodic premiums 

lower than what the actual credit risk would justify. On the contrary, if the market spread is 

lower than the standard coupon, it9s the protection seller who must make an initial payment to 

the buyer, in order to compensate for the fact that the buyer will receive a premium stream 

greater than what would be fair. 

For example, consider a five-year CDS with a notional amount of 10 million dollars. Prior to 

the 2009 reform, if the market spread was 350 basis points, the protection buyer would simply 

have paid an annual premium of $350,000, divided into quarterly installments.  

Under the current framework, however, the contract may provide for a fixed annual premium 

of $100,000 (equivalent to 100 bps), to which an upfront payment must be added to account for 

the mismatch between the actual 350 bps market spread and the 100 bps standardized coupon. 

The amount of this adjustment is calculated as the present value of the difference between the 

two cash flows, considering both the remaining time to maturity and the appropriate discount 

rates. 

 
 

Geographical Area / CDS Type 25 bps 100 bps 250 bps 300 bps 500 bps 750 bps 1000 bps
Asia Sovereign & Corporate Y Y
Latin America Corporate & Sovreign Y Y
Emerging Europe & Middle East Sovereign Y Y
Western Europe Sovreign Y Y Y Y Y Y
Japan Corporate & Sovereign Y Y Y
Australia & New Zeland Corporate & Sovreign Y Y
North America LCDS Y Y Y
North America Corporate & Sovreign CDS Y Y
European Corporate Y Y Y Y Y Y
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Figure 4: Example of cash flows in the case where the premium is set at a level lower than the market spread 
 

Alternatively, it9s also possible to agree on a fixed annual premium of 500 basis points, 

receiving at the inception of the contract an upfront payment equal to the present value of the 

difference between 500 bps and 350 bps. 

 

 
Figure 5: Example of cash flows in the case where the premium is set at a level higher than the market spread. 

 

1.6 Regulation of CDS: OTC Markets, Counterparty Risk and 
Clearinghouses 
In the years following the 200732008 financial crisis, a period that will be considered in the 

empirical analysis of exogenous shocks presented in the following chapters, the market for 

Credit Default Swaps and more broadly that of derivatives traded outside regulated exchanges, 

underwent significant reforms and regulatory interventions. This section examines the 
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regulatory evolution of these instruments, with a particular focus on issues related to 

transparency, systemic risk and trading concentration. 

As previously mentioned, one of the main limitations associated with the use of credit 

derivatives, particularly CDS, is that they are primarily traded in unregulated venues, known as 

over the counter markets. Before delving into the implications of this, it9s important to 

understand the key features of such markets to grasp the underlying logic of each trading model. 

 

1.6.1 Characteristics of OTC Markets 
The defining feature of OTC markets, as opposed to regulated exchanges, is that transactions 

occur directly between the two counterparties involved, without the intervention of any 

centralized or official trading platform. These operations are typically facilitated through a 

network of intermediaries that effectively shape the market by setting both bid and ask prices 

for the instruments traded. 

OTC transactions are bilateral by nature and can be customized to meet the specific needs of 

the parties involved, in terms of notional amount, maturity or contractual terms. 

However, the decentralized structure of OTC markets presents certain critical challenges, most 

notably the absence of official price quotations and limited visibility into trading conditions, 

which together result in a low level of informational transparency. The lack of a central clearing 

mechanism exposes the market to two key risks: 

 Counterparty risk: it refers to the possibility that one of the counterparties defaults and 

fails to fulfill its contractual obligations 

 Systemic risk: it refers to the possibility that a problem affecting a major financial 

institution could trigger a chain reaction, spreading instability throughout the entire 

financial system. This risk is especially high in markets where players are closely 

interconnected. 

 

While these risks are undoubtedly significant, it should also be noted that OTC markets offer a 

high degree of operational flexibility. Transactions can be tailored to the unique risk 

management needs of individual participants, making OTC platforms especially useful for 

managing complex risks that are not easily addressed with standardized instruments. 
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Historically, OTC trading was conducted via telephone negotiations between dealers and 

clients4. With the advent of digital technologies, many transactions are now facilitated through 

electronic trading platforms, such as Bloomberg for example, which although still bilateral in 

structure, offer a greater degree of transparency. In some cases, trade information is collected 

in centralized repositories, such as the Warehouse Trust, which provide aggregated data on 

completed transactions, thereby enhancing ex post market visibility. 

 

1.6.2 The Characteristics of Regulated Markets 
Contrary to OTC markets, where derivative instruments are traded in a decentralized and 

bilateral manner, regulated markets are structured financial environments in which trading takes 

place according to clearly defined rules established by a supervisory authority. The primary 

objective of such markets is to ensure that transactions are carried out in a transparent and 

efficient manner, thereby supporting the formation of fair and reliable prices. 

A key feature of regulated markets is that trades aren9t executed directly between buyer and 

seller. Instead, transactions are concluded through the intermediation of a clearinghouse, which 

acts as a central counterparty. This mechanism significantly reduces counterparty default risk. 

Moreover, since all transactions are processed via a central clearing party, the quoted price of 

a security remains the same regardless of who is trading it. This aspect is crucial, as it ensures 

equal buying and selling conditions for all investors, thereby reinforcing market fairness. 

However, a fundamental condition for participating in a regulated market is that both issuers 

and financial instruments must comply with strict eligibility requirements. Products must be 

highly standardized in terms of characteristics, notional amounts, maturity and trading 

procedures. Such standardization is essential to ensure that the instruments are liquid, meaning 

that transactions involving them don9t significantly affect market prices. 

Another critical dimension of market regulation is the level of transparency provided to 

participants. In this context, transparency refers to the availability of information regarding 

prices and trading volumes5. It9s important to distinguish between: 

 Pre-trade transparency, which concerns access to information on buy and sell intentions 

before order execution 

 Post-trade transparency, which relates to the publication of details of completed 

transactions, such as trade price and volume 

 

4 Avellaneda, M. & Cont, R. (2010), <Credit Derivatives Markets=, Encyclopedia of Quantitative Finance, Wiley, Chichester 

5  Avellaneda, M. & Cont, R. (2010), <Credit Derivatives Markets=, Encyclopedia of Quantitative Finance, Wiley, Chichester. 
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In regulated markets, both types of transparency are generally ensured through mandatory 

recording and dissemination of trade data. In contrast, OTC markets may only provide limited 

transparency, depending on the presence of central counterparties or centralized reporting 

systems, known as trade repositories, where participants record their transactions either in 

compliance with legal obligations or on a voluntary basis. 

 

1.7 CDS Movements During the Analyzed Shocks 
Although more than a decade has passed since the global financial crisis, sovereign risk 

differentials among Euro area countries, as measured by CDS, remain highly heterogeneous. 

While such differences are undoubtedly linked to country-specific factors and therefore cannot 

be generalized, it is nevertheless possible to identify common patterns chief among them the 

persistent and pronounced divergence between core and peripheral Eurozone countries. 

This gap is particularly striking considering the extensive set of monetary and fiscal measures 

implemented by European authorities to restore normal transmission conditions following the 

sovereign debt crisis. The most common explanations attribute this persistent fragmentation to 

a combination of factors, including high levels of public debt, stagnant economic growth and 

political instability in the more vulnerable countries. 

 

This context highlights the central importance of one of the key research questions addressed 

in this study: to what extent have exogenous shocks affected the cost of sovereign debt and, 

consequently, the perception of credit risk by financial markets? 

Building on a wide range of well-established empirical premises, the present study seeks to 

evaluate how exogenous shocks have influenced the evolution of CDS spreads in 11 Euro area 

countries. 

The analysis is conducted in two stages: 

1. First, through country-level linear regressions with weekly fixed effects, aimed at 

understanding how certain individual characteristics such as GDP, CPI, Debt to GDP 

ratio, real interest rate and the yield on 10-year government bonds (used as a proxy for 

the cost of debt) are correlated with the CDS dynamics of each country. 

2. Second, through a fixed-effects panel analysis with weekly dummies and through 

country specific fixed effects applied to the full sample of countries under examination 

in order to capture both common patterns and cross-country differences in the response 

to the identified shocks. 
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1.7.1 CDS During the Subprime Mortgage Crisis 
After having analyzed the behavior of CDS during the first crisis examined in this thesis the 

results show that exogenous shocks tended to push spreads upward especially in countries with 

frail macroeconomic fundamentals. Conversely, core economies showed greater resilience, 

with minimal or even opposite effects in some cases compared to more vulnerable countries. 

While the overall results are largely consistent with recent research, the consumer price index, 

however, exhibited a trend contrary to what was initially expected. 

The magnitude of the shock was rapidly transmitted to other sectors of the already stagnant 

economy, to the point that Credit Default Swap spreads rose sharply not only at the corporate 

level but also at the sovereign level, as several public interventions became necessary to support 

affected households and contain the crisis, which was further exacerbated by the collapse of 

Lehman Brothers6. 

 
 

 
Figure 6: CDS trend chart for the 11 countries under analysis during the 2008 crisis. (Source: Bloomberg) 

 
 

Even though public debt had until then been regarded as a <safe haven= asset, the shock brought 

on by the crisis inevitably cast doubt on this belief. Many governments adopted extraordinary 

measures aimed at preventing the spread of the banking crisis to the broader economy, as 

sovereign CDS spreads began to reflect not only expectations regarding fiscal conditions, but 

also the systemic risk arising from the close link with the banking sector7. 

 
6 <Sovereign CDS spreads are influenced not only by fiscal fundamentals but also by banking sector fragility, especially when 
governments are expected to backstop the financial system.= (Pan & Singleton, 2008) 
 
7 Pan, J. & Singleton, K. (2008), <Default and Recovery Implicit in the Term Structure of Sovereign CDS Spreads=, The 
Journal of Finance, Vol. 63, No. 5, pp. 234532384. 
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In parallel, a profound reassessment of the role of sovereign debt as a safe asset took place. As 

the crisis intensified and risk aversion increased, a new evaluation emerged regarding default 

probabilities, particularly for countries with weaker macroeconomic fundamentals or limited 

fiscal space. About this, several studies have shown that sovereign Credit Default Swaps 

reflected not only country-specific features, but also incorporated global risk components, 

especially those related to market volatility and the transmission of shocks8. 

In particular, within a highly uncertain and volatile context such as that created by exogenous 

shocks, CDS began to function as indicators of global investor sentiment, with their dynamics 

becoming increasingly responsive to market volatility as well as to broader confidence and 

liquidity conditions. 

The 2008 crisis clearly signaled to financial markets, for the first time, that sovereign CDS 

should be viewed as a crucial tool for measuring and anticipating systemic risk, as they embody 

a real interaction among fiscal, financial and institutional factors. 
 

1.7.2 CDS During the Sovereign Debt Crisis 
During the sovereign debt crisis, there has been a sharp increase in CDS spreads, driven by 

growing fears of default risk, particularly among peripheral countries. Italy saw its spread surge 

in 2011, coinciding with the yield on its ten-year government bonds rising above the 7% 

threshold, while the spread against the German Bund exceeded 500 basis points for the first 

time. 

Nevertheless, according to many studies, the dynamics of CDS spreads in Europe didn9t solely 

reflect perceptions of default risk as explained by macroeconomic variables but they also 

incorporated components linked to psychological risk, market liquidity conditions, global 

volatility and contagion risk as perceived by market participants9. 

Moreover, other research suggests that the link between CDS spreads and macroeconomic 

fundamentals progressively weakened over time in favor of market-based variables10. For 

instance, according to a 2012 Consob study11, in the case of Italy, more that 200 basis points of 

the spread over German bonds could be attributed to a systemic distrust component that wasn9t 

justified by the country's underlying fundamentals. 

 
8 Longstaff, F. A., Pan, J., Pedersen, L. H. & Singleton, K. J. (2011), <How Sovereign Is Sovereign Credit Risk?=, American 
Economic Journal: Macroeconomics, Vol. 3, No. 2, pp. 753103 
 
9 Beirne, J. & Fratzscher, M. (2013), <The Pricing of Sovereign Risk and Contagion During the European Sovereign Debt 
Crisis=, Journal of International Money and Finance, Vol. 34, pp. 60382 
 
10 Delatte, A.-L., Gex, M. & López-Villavicencio, A. (2012), <Has the CDS Market Reacted to the European Sovereign 
Crisis? A Sovereign CDS Spread Panel Data Analysis=, Economics Bulletin, Vol. 32, No. 1, pp. 3963497 
 
11 CONSOB (2012), <Credit Default Swap e Debito Sovrano: Il Caso Italiano=, Quaderni di Finanza, No. 71, Roma. 
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Figure 7: CDS trend chart for the 11 countries under analysis during the sovereign debt crisis. (Source: 

Bloomberg) 
 
 

Among the most significant measures taken by the European Central Bank to counter market 

tensions were the Long Term Refinancing Operations (LTROs), which provided ample 

liquidity to the banking sector and the Outright Monetary Transactions (OMT) programme, 

which involved the conditional purchase of government bonds, tied to the adoption of 

macroeconomic adjustment programmes. Although OMT was never actually activated, its mere 

announcement had a strong reassuring effect on the markets, compressing both bond spreads 

and CDS levels. Also crucial was the launch in 2015 of the Expanded Asset Purchase 

Programme (EAPP), aimed at reviving inflation and facilitating monetary transmission. This 

quantitative easing strategy led to a general decline in sovereign yields across the Eurozone, 

reducing the perception of sovereign risk and helping to calm CDS markets. 

 

1.7.3 CDS During the COVID-19 Crisis 
The spread of the virus and the resulting containment measures such as lockdowns, business 

closures and mobility restrictions not only had an immediate economic impact, reflected in a 

sharp drop in GDP levels and growth rates, but also triggered widespread concern in the 

financial markets, which translated into significant turbulence in sovereign bond spreads. 

As previously mentioned, even though this crisis was rooted in a global public health 

emergency rather than a financial one in the strict sense, sovereign CDS spreads reacted 

immediately to the rise in systemic uncertainty, confirming their sensitivity not only to actual 

credit risk, but also to the subjective perception of market participants12. 

 
12Apergis, N., Danuletiu, D., Xu, B., 2022. "CDS spreads and COVID-19 pandemic," Journal of International Financial 

Markets, Institutions and Money, Elsevier, vol. 76(C) 
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Overall, two main drivers underpinned these movements: first, the sustainability of public debt, 

which came under pressure due to the massive increase in government spending needed to 

finance emergency interventions, not only in the healthcare sector, but also across the broader 

economy; second, the widespread perception of structural fragility, which further exacerbated 

the situation and fueled contagion dynamics, similarly to what occurred in 2011. A striking 

example of this dynamic was the fact that, in the very first days of the March 2020 shock, Italy9s 

CDS soared to 320 basis points, the highest level since 2011, despite no actual deterioration in 

its fiscal fundamentals. 

The institutional response was swift and substantial in trying to contain the escalation of 

spreads. The European Central Bank launched the Pandemic Emergency Purchase Programme 

(PEPP) to quickly restore adequate levels of liquidity in the secondary markets for sovereign 

bonds. This measure, though intuitive, succeeded in restoring confidence in the markets, as 

evidenced by a significant reduction in CDS spreads, confirmation of the increasingly central 

role played by investor sentiment in shaping perceptions of sovereign risk. 

Another relevant aspect, highlighted by recent studies, is the importance of the so-called 

<ambiguity premium= in CDS spread formation. In periods of extreme uncertainty, investors 

tend to incorporate an additional component into credit derivative pricing, linked to the 

difficulty of properly assessing default probabilities. This phenomenon became particularly 

evident in sovereign CDS during the pandemic, when the high level of uncertainty surrounding 

the evolution of the virus and political responses amplified risk perceptions, well beyond what 

fiscal fundamentals alone would justify. 

 

1.7.4 CDS During the Russian Invasion of Ukraine 
According to empirical analysis, CDS spreads began to widen as early as the two weeks 

preceding the actual invasion, reflecting the progressive incorporation of geopolitical risk into 

prices as tensions between countries escalated13. However, the intensity and direction of these 

variations proved to be highly heterogeneous. Countries geographically closer to Russia and 

therefore more exposed, such as Poland, Romania, Slovakia and the Baltic republics, 

experienced significant increases in spreads, starting on February 21 (the date of Russia9s 

recognition of the separatist republics of Donetsk and Luhansk) and even more markedly in the 

days immediately following the outbreak of the conflict. 

 

13 Nagy, D. & Neszveda, G. (2025), <Assessing geopolitical risk: Sovereign CDS insights from the Russo-Ukrainian War=, 

Journal of International Financial Markets, Institutions & Money 
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In this initial phase, the variable most strongly correlated with changes in CDS spreads was still 

of a traditional kind: the debt to GDP ratio, in line with the established literature on CDS and 

economic fundamentals. Nevertheless, as the conflict dragged on in the days following 

February 24, market expectations began to shift. As shown by the results of the cross-country 

regression model proposed by Nagy and Neszveda, two new variables gained greater 

explanatory power: distance from Moscow and NATO membership. Together, these two factors 

explained more than 50% of the variation in sovereign CDS responses over the [1;5] day period 

following the invasion. During this phase, markets began to incorporate into sovereign risk 

pricing not only debt sustainability, but also the implicit probability of involvement in an armed 

conflict. NATO membership, by contrast, was associated with lower spread reactivity, 

suggesting a perceived protective effect on the part of international investors. 

The analysis also highlighted a relevant and somewhat unexpected result in the behavior of 

countries geographically distant from potential conflict zones, such as those in Latin America, 

Southeast Asia and Sub-Saharan Africa, where spreads moved in the opposite direction. In fact, 

in many of these regions, CDS spreads narrowed in the days following the start of the war, 

reflecting a classic <flight to quality= toward economies perceived as more stable, neutral, or 

simply farther removed from military threat. This investor behavior, already documented during 

other periods of global instability, such as the COVID-19 crisis or the Argentine default, 

demonstrates that CDS spreads may react not only to the direct pricing of credit risk, but also 

to capital flows driven by precautionary motives. 

This geographical segmentation of effects is one of the most distinctive aspects of the Ukrainian 

crisis. Unlike the sovereign debt crisis in the Eurozone between 2010 and 2012, where the 

deterioration in CDS spreads was widespread among peripheral countries (the so-called PIIGS), 

the response here was polarized and discriminating, heavily influenced by non-economic 

factors.  

In the literature, studies by Beirne and Fratzscher (2013) and Delatte, Gex and López-

Villavicencio (2012) had already shown that, during systemic shocks, the link between CDS 

spreads and macroeconomic fundamentals tends to weaken, giving way to factors such as 

market liquidity, contagion dynamics investor sentiment. The Ukrainian crisis confirms this 

trend, showing how geopolitical tensions and security concerns are playing an increasingly 

central role in the perception of sovereign risk. 

Another discover is the divergence observed between CDS spreads and equity markets in fact 

stock index movements and CDS spread reactions appear to be statistically independent. This 
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pattern has also been documented in previous studies14. While equity markets reacted only 

moderately, reflecting short-term expectations about earnings and growth, CDS spreads 

incorporated systemic and political instability, making them a more reliable indicator of 

perceived sovereign risk. 

Unlike the Eurozone crisis, the European Central Bank's response in 2022 didn9t include new 

expansionary tools specifically aimed at containing spreads, such as the OMT programme or 

quantitative easing. The absence of an <announcement effect= like Draghi9s famous 2012 

<whatever it takes= speech contributed to increased uncertainty, especially in Eastern European 

countries and allowed CDS dynamics to remain partly disconnected from conventional 

monetary policy interventions. 

 

1.8 Policy Responses to the Crisis 
The sharp market reactions to the shocks required decisive interventions by both the European 

Central Bank (ECB) and national governments, in order to contain the crisis and stimulate 

economic activity. For this reason, it9s essential to distinguish between the different responses 

implemented across the various shock periods and to differentiate conventional measures, 

namely, the standard adjustment of central bank interest rates, from unconventional measures, 

which refer to alternative monetary policy instruments designed to act on transmission 

mechanisms more directly and rapidly than simple rate changes. 

While the former operates directly on the interest rate curve, with the aim of stimulating the 

economy through the so-called <interest rate channel=, the latter were introduced by the ECB 

starting in 2009 in response to the limited effectiveness of conventional tools during the 

subprime mortgage crisis and, more critically, the European sovereign debt crisis. Their purpose 

was to support financial institutions and governments, restore the proper functioning of 

financial markets and stimulate economic development through channels other than the interest 

rate channel. 

 
14 Ismailescu, I. & Kazemi, H. B. (2010), <The Reaction of Emerging Market Credit Default Swap Spreads to Sovereign 
Credit Rating Changes=, Journal of Banking & Finance, Vol. 34, No. 12, pp. 286132873 
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Figure 8: Chart of ECB key interest rate trends for the period 200832025. (Source: Bloomberg) 

 

Figure 8 highlights changes in interest rates during the period 200832025, specifically: 

 the main refinancing operations (MRO) rate (in red), 

 the marginal lending facility rate (in blue), 

 and the deposit facility rate with the central bank (in white). 

A downward trend is observed between 2008 and 2009, followed by stabilization in 2010 and 

a renewed increase in 2011, coinciding with the onset of the sovereign debt crisis. Between 

2011 and 2014, interest rates declined again, with intermittent periods of stability and then 

remained almost unchanged until 2020. In that year, because of COVID-19 containment 

measures, a rapid surge in inflation required all three benchmark rates to be raised to 

unprecedented levels. 

Only after several months of very high rates, part of a restrictive monetary policy aimed at 

containing inflation, did the ECB begin a progressive rate-cutting cycle to facilitate renewed 

access to credit. 

 

As for unconventional monetary policy, the most significant interventions by the ECB between 

2008 and 2025 include: 

 Long-Term Refinancing Operations (LTRO) 3 launched in October 2008, December 

2011 and February 2012 

 Covered Bond Purchase Programme (CBPP1, CBPP2, CBPP3) 3 launched in July 2009, 

November 2011 and October 2014 

 Securities Market Programme (SMP) 3 introduced in May 2010 

 Outright Monetary Transactions (OMT) 3 announced in September 2012 



  28 

 Targeted Longer-Term Refinancing Operations (TLTRO I, II, III) 3 introduced in June 

2014, March 2016, September 2019 and significantly enhanced during 202032022 

 Asset-Backed Securities Purchase Programme (ABSPP) 3 introduced in November 

2014 

 Public Sector Purchase Programme (PSPP) 3 launched in March 2015 

 Corporate Sector Purchase Programme (CSPP) 3 launched in March 2016 

 Pandemic Emergency Purchase Programme (PEPP) 3 introduced in March 2020, 

supported by the PEPP reinvestment policy through 2024 

 Temporary Collateral Easing Framework 3 introduced between 2020 and 2023     

 Transmission Protection Instrument (TPI) 3 introduced in July 2022 

 

1.8.1 Long-Term Refinancing Operations (LTRO I and II) 
The Long-Term Refinancing Operations (LTROs) are ECB mechanisms designed to provide 

liquidity to the Eurozone banking system, typically via monthly or quarterly auctions. Under 

normal operating conditions, these tools are used to manage centralized treasury balances 

within the Eurosystem, without any explicit intent to influence market interest rates. 

Although strictly defined to ensure the stability of the Eurosystem, LTROs, under exceptional 

circumstances, may act as emergency measures and intervene more directly in interest rate 

markets. This exceptional role was evident between May 2011 and June 2012, when the ECB 

implemented two extraordinary operations, named LTRO-I and LTRO-II, to address the severe 

liquidity shortages in the Eurozone. 

On 21 December 2011, approximately ¬489 billion was allocated to 523 European banking 

institutions, with a maturity set at three years (until 29 January 2015), or alternatively one year, 

with the option of early repayment without penalties. These loans were secured through broad 

collateral definitions, including eligible securities and offered at a monetary rate of 1%. 

Subsequently, on 29 February 2012, the ECB disbursed an additional ¬529 billion under the 

same conditions, bringing the total short-term financing provided to over ¬1 trillion. 

As in earlier episodes, the objective of both LTROs was to prevent a credit crunch and to restore 

the normal circulation of liquidity within the European financial system. A substantial share of 

the funds was used by banks to purchase sovereign bonds from peripheral euro area countries, 

including Greece, Ireland, Italy, Portugal and Spain, thereby contributing indirectly to 

stabilizing sovereign markets. Moreover, some of the liquidity was used to strengthen capital 

buffers and to repurchase outstanding bank bonds, in anticipation of tighter capital requirements 

set by the European Banking Authority (EBA). 
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1.8.2 The Covered Bond Purchase Programme 
The Covered Bond Purchase Programme was launched by the ECB to support the key sector of 

the European financial system that is the covered bond market. This segment, which was also 

vital for supporting banks, was severely impacted during the global financial crisis, 

necessitating targeted interventions to help restore its stability and proper functioning.  

The CBPP was implemented in several operational phases across different periods. During the 

first phase CBPP1 fully held on the ECB's balance sheet until the bonds matured. The objective 

of this programme active between 2009 and 2010 was to strengthen liquidity conditions in the 

banking sector, thereby facilitating credit issuance. Its amount has been around ¬60 billion. 

In November 2011, the ECB launched a second round of the programme, CBPP2, with an 

additional ¬40 billion envelope. Still facing a difficult financing environment, this second phase 

aimed to improve banks' access to liquidity and enhancing the transmission of monetary policy 

to the real economy. 

In 2014, the ECB introduced CBPP3, with the same goal of improving the functioning of the 

covered bond market and supporting the provision of credit by banks to the euro area economy. 

Purchases began on 20 October 2014 and by year-end the book value of acquired securities 

amounted to ¬29.6 billion. 

Starting in January 2015, CBPP3 was incorporated into the broader Asset Purchase Programme 

(APP), which also included purchases of sovereign bonds, supranational debt instruments and 

later, corporate bonds. In March 2016, the monthly purchase volume of the APP was increased 

to ¬80 billion and as of June 2016, non-financial corporate bonds were added to the eligible 

assets. 

From April 2017, monthly APP purchases were reduced to ¬60 billion, with a planned extension 

of the program9s time horizon until the end of the year. Purchases were conducted both in 

primary and secondary markets, using a decentralized mechanism, in which national central 

banks participated by purchasing eligible financial instruments from qualified counterparties. 

Clearly, only those that met specific eligibility criteria established by the ECB could be included 

in this plan. This was to ensure the credit quality of the assets held on its balance sheet. 

1.8.3 The Securities Market Programmes  
Among the various programmes introduced to counteract the effects of financial shocks, the 

European Central Bank launched the Securities Markets Programme in May 2010. This plan 

aimed to address malfunctions in certain segments of the euro area bond market, particularly in 

peripheral countries most affected by the sovereign debt crisis, namely Greece, Ireland, 

Portugal, Italy and Spain. 
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The programme allowed the Eurosystem to intervene directly in the secondary market for 

government securities by selectively purchasing sovereign bonds of issuers whose yield curves 

were distorted by systemic mistrust, rather than by deteriorating macroeconomic fundamentals. 

As of 31 December 2010, the total volume of securities purchased under the SMP amounted to 

approximately ¬73.5 billion. 

 

1.8.4 Outright Monetary Transactions  
Focusing now on the interventions aimed specifically at addressing the sovereign debt crisis, 

the European Central Bank announced in September 2012 the introduction of Outright 

Monetary Transactions (OMT), with the objective of preserving the effectiveness of monetary 

policy transmission and ensuring the integrity of the euro area. 

A key condition for activating OMT was the beneficiary country9s adherence to strict 

conditionality, to be implemented within the framework of a financial assistance programme 

agreed with the European Stability Mechanism or its predecessor, the European Financial 

Stability Facility. These conditions, still the subject of political and academic debate, were 

intended to encourage the adoption of structural reforms and the maintenance of fiscal 

discipline. 

The ECB reserved the right to monitor compliance with the commitments undertaken by 

participating countries and to suspend or terminate purchases in the event of non-compliance 

with the agreed objectives. OMT operations were targeted at the short end of the sovereign 

yield curve, focusing on securities with maturities between one and three years and didn9t set a 

predefined quantitative limit for purchases. 

As with the SMP, all liquidity generated through OMT would be fully sterilized, in order to 

avoid permanent monetary effects. Although the plan was never actually activated, the mere 

announcement of OMT had a significant calming effect on markets, helping to reduce the 

spreads between the sovereign bonds of peripheral countries and those of euro area core 

countries. 

 

1.8.5 Targeted Longer-Term Refinancing Operations  
In 2014, the European Central Bank introduced a new unconventional monetary policy tool: 

the Targeted Longer-Term Refinancing Operations (TLTROs). These were longer-term 

refinancing operations with maturities of up to four years, accessible to all credit institutions 

located within euro area countries. 
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The TLTRO program was created to help banks strengthen their lending capacity, especially in 

peripheral euro area countries such as Greece, Ireland, Italy, Portugal and Spain by reducing 

pressure on their financing conditions. What distinguished the TLTROs from previous liquidity 

operations was their targeted nature: the amount of money banks could access from the ECB 

depended on how much they lent to the real economy, with a particular focus on non-financial 

corporations. 

The programme was implemented through three distinct cycles, announced respectively on 5 

June 2014 (TLTRO-I), 10 March 2016 (TLTRO-II) and 7 March 2019 (TLTRO-III). In the first 

series, the maximum amount each bank could borrow was equivalent to 7% of its outstanding 

non-mortgage loans to clients at the time of application. The subsequent cycles introduced even 

more favorable conditions, including negative interest rates linked to the expansion of credit. 

The economic literature on TLTRO operations (and LTROs more generally) highlighted how 

these tools could potentially encourage banks to concentrate their portfolios on high-yield 

assets, to be used as collateral with the ECB. To mitigate such potential distortions and reduce 

moral hazard, the ECB progressively linked access to TLTRO funds to actual credit 

performance, rewarding banks that supported the real economy and penalizing those that 

hoarded liquidity without extending new loans. 

1.8.6 The Asset-Backed Securities Purchase Programme 
Among the unconventional measures adopted by the European Central Bank include the asset-

backed securities purchase programme, one of the four pillars of the broader European Central 

Bank's asset purchase programme, alongside the third covered bond purchase programme, the 

public sector purchase programme and the corporate sector purchase programme. 

The idea behind was to promote diversification in funding sources available to European banks, 

while also encouraging the issuance of new financial instruments. Asset-backed securities 

provided banks a extremely useful tool in order to transform existing loans into immediate 

liquidity. Through the process of securitization and subsequent sale of these assets, banks could 

free up capital to issue new loans to households and businesses, thereby providing more direct 

support to the real economy. 

Between 21 November 2014 and 19 December 2018, the Eurosystem carried out net purchases 

of ABS, which enhanced bank liquidity and improved the transmission of monetary policy. As 

of January 2019, although net purchases were discontinued, the ECB continued to reinvest the 

principal from maturing securities, ensuring ongoing support. On 1 November 2019, the 

Eurosystem resumed net purchases under the programme, reaffirming the ABSPP's role within 

the ECB9s expansionary policy framework. 
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1.8.7 The Public Sector Purchase Programme  
In March 2015, the European Central Bank launched the Public Sector Purchase Programme, 

one of the main pillars of the broader Asset Purchase Programme. The introduction of the PSPP, 

together with the CBPP3 and the ABSPP, marked the beginning of a new phase of expansionary 

monetary policy known as quantitative easing. 

The ECB9s objective was to ease monetary and financial conditions in the euro area by 

supporting financial institutions, governments, non-financial corporations and households, 

thereby stimulating aggregate demand through increased consumption and investment. 

Under the programme, each national central bank was responsible for purchasing government 

securities issued by public entities, regional or local authorities of its own country, in proportion 

to its shareholding in the capital of the ECB. The distribution of these purchases was such that 

90% were carried out by the national central banks, while the remaining 10% was managed 

directly by the ECB. 

As of 12 May 2017, the total volume of the PSPP had reached approximately ¬1,534.8 billion, 

making it the largest component of the APP and contributing substantially to the reduction of 

sovereign bond yields across the euro area. 

1.8.8 The Corporate Sector Purchase Programme  
Although the European Central Bank strengthened its expansionary monetary policy in March 

2016 increasing the monthly amount of asset purchases under the Asset Purchase Programme 

to ¬80 billion, it also launched a new initiative specifically focused on the non-financial 

corporate sector known as Corporate Sector Purchase Programme. 

The programme involved the purchase of investment grade bonds issued by non-financial 

corporations located within the euro area. The aim was to further enhance monetary policy 

transmission to the real economy by lowering corporate financing costs and thereby 

encouraging new investment in response to the crisis. 

Purchases were made both on the primary market, at the time of issuance and on the secondary 

market, through subsequent operations. At the end of 2016, the Eurosystem had acquired 

approximately ¬51 billion in non-financial corporate bonds under the CSPP, contributing to 

further compression of yields in the corporate bond market and to improved credit access for 

the productive sector. 

1.8.9 The Pandemic Emergency Purchase Programme 
Following the sudden and severe shock caused by the COVID-19 pandemic in March 2020, the 

European Central Bank launched the Pandemic Emergency Purchase Programme, known as 

PEPP, as exceptional response to support markets. This is one of the most decisive actions 
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undertaken by the Eurosystem to support the euro area economy at a time of profound 

uncertainty and a drastic slowdown in economic activity. 

Initially, the PEPP provided for purchases of both public and private sector securities, similarly 

to the structure of the APP, with a total envelope of ¬750 billion, aimed at addressing the acute 

phase of the health crisis. As the macroeconomic situation deteriorated, the ECB decided to 

increase the programme9s size on two occasions, in June 2020 and again in December 2020, 

bringing the total envelope to ¬1,850 billion. 

Net purchases under the PEPP ended in March 2022. However, in line with the ECB9s 

gradualist approach, the Eurosystem has continued and will continue at least until the end of 

2024 to reinvest the principal repayments from maturing securities, in order to avoid disruptions 

in bond markets. 

The defining feature of the PEPP was its high degree of operational flexibility. Unlike previous 

programmes, it allowed the Eurosystem to adjust the distribution of purchases over time, across 

asset classes and among national jurisdictions, based on prevailing market conditions. This 

flexibility proved crucial in limiting financial fragmentation within the euro area and in 

ensuring a uniform transmission of monetary policy. 

In particular, this ability to act in a targeted manner enabled the ECB to counter episodes of 

localized financial stress, such as the sudden widening of Italian sovereign spreads in spring 

2020. Numerous empirical studies have shown that the mere announcement of the PEPP had 

an immediate effect on sovereign bond yields and CDS spreads, especially in high-debt 

countries, thereby helping to restore market confidence15. 

President Christine Lagarde summed up the ECB's extraordinary response in March 2020 

statement, in March 2020, with the following sentence:  

<The Governing Council will do everything necessary within its mandate. It is fully prepared 

to increase the size of its asset purchase programmes and adjust their composition by as much 

as necessary and for as long as needed. It will explore all options and all contingencies to 

support the economy through this shock.= 

 
15 Böninghausen, B., Fernández Brennan, L., McCabe, L., & Schumacher, J. (2022).= The pandemic emergency purchase 
programme 3 an initial review=, ECB Economic Bulletin, Issue)8/2022 



  34 

 
Figure 9: Chart of PEPP evolution (Source: Bloomberg) 

 

1.8.10 The Temporary Collateral Easing Framework 
The Temporary Collateral Easing Framework is another unconventional instrument introduced 

by the European Central Bank in March 2020 to counter the shock caused by the pandemic. 

The programme temporarily modified the eligibility criteria for assets accepted as collateral in 

Eurosystem refinancing operations. Normally, the ECB accepts only eligible instruments that 

meet high credit quality and rating standards; however, the risk of a sudden wave of downgrades 

and the increasing liquidity needs of banks made it necessary to partially suspend these rules to 

facilitate bank access to both regular and emergency refinancing operations. 

The reform allowed banks to use a broader range of assets as collateral, including loans backed 

by national guarantee schemes, such as government guarantees on loans to businesses, but also 

lower-rated securities that would normally be excluded and even assets that had been 

downgraded during the crisis. By expanding the collateral base, banks had easier access to 

liquidity, helping reduce the risk of a credit crunch. 

In addition to supporting the normal functioning of the banking system, the instrument also had 

stabilizing effects on sovereign markets, as it indirectly strengthened market confidence in 

states9 ability to guarantee credit. This plan positively influenced the perceptions of systemic 

risk and helped to stabilize sovereign CDS. 

1.8.11 The Transmission Protection Instrument  
In July 2022, the Governing Council of the European Central Bank established a new monetary 

policy instrument known as Transmission Protection Instrument (TPI). Its purpose is to ensure 

that monetary policy decisions are transmitted uniformly across all euro area economies, 

preventing unjustified market turbulence from impairing the effectiveness of monetary signals. 
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The TPI allows the Eurosystem to carry out targeted purchases of government bonds on the 

secondary market in cases where yield tensions in specific countries are not justified by 

macroeconomic or fiscal fundamentals. Activation of the TPI is subject to the fulfilment of 

specific economic and institutional criteria by the concerned jurisdictions but it isn9t constrained 

by predefined quantitative limits, the scale of intervention depends on the severity of the 

distortions to be corrected. 

The TPI acts as a stabilization tool aimed at safeguarding the integrity of monetary policy 

transmission throughout the euro area, while simultaneously supporting the ECB9s primary 

objective: price stability. 

1.9 CDS as a Proxy for Market Risk 
A review of the literature shows that Credit Default Swaps, originally developed as instruments 

to hedge credit risk, have increasingly been recognized as synthetic and responsive indicators 

of sovereign risk perception in financial markets. In particular, sovereign CDS are often 

regarded as a forward-looking proxy for investors9 expected default probabilities, as they 

incorporate in real time both fundamental macroeconomic information and expectations about 

political and fiscal developments. 

Unlike interest rates or credit ratings, CDS spreads are quoted daily on OTC markets, react 

promptly to relevant news and immediately reflect shifts in investor confidence. For this reason, 

recent economic and financial research has widely adopted CDS as a target variable to analyze 

sovereign spread dynamics in contexts of instability. 

In the European context, the use of CDS has intensified during crisis periods, when public debt 

sustainability, fiscal policy credibility and the effectiveness of monetary transmission have 

come under pressure from exogenous events. As also highlighted by the Bank of Italy on its 

financial stability report published in November 2012, the surge in sovereign CDS premiums 

between 2010 and 2012 reflected growing mistrust in the fiscal resilience of certain member 

states and fears of possible default. Similarly, both the COVID-19 pandemic and the Russia3

Ukraine conflict reactivated CDS as tools for managing systemic risk, capturing in real time the 

changing perception of country risk and, consequently, investor confidence in states' ability to 

support their economies. 

It's precisely because of this signal function that sovereign CDS are placed at the center of the 

empirical analysis presented in the following chapters. The aim of the research is to assess 

whether and to what extent, CDS spreads are influenced by key macroeconomic variables (such 

as GDP, debt to GDP ratio, inflation, global volatility and real interest rates) and whether this 

relationship changes significantly during phases of systemic shock. The econometric model 
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used is based on fixed-effects panel regressions applied to eleven European countries, 

comparing estimates for the full sample period with those obtained separately for normal and 

crisis phases, identified through the use of a Dummyshock variable. 

In this sense, CDS shouldn9t be considered as mere passive indicators, but rather as active 

instruments for measuring sovereign fragility and the transmission of monetary policy. The 

decision to use them as the dependent variable is thus grounded not only in the technical 

availability and granularity of data, but in a theoretical and quantitative framework that places 

them at the intersection of monetary policy, public finance and systemic risk. Chapter 2 will 

present in detail the methodological design, the data collected and the hypotheses underlying 

the model, outlining the analytical framework within which the proposed empirical assessment 

is situated in order to address the research question that is understand how exogenous shocks 

affect Credit Default Swaps and the main macroeconomic variables of the countries analyzed. 
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Chapter 2: Empirical Analysis of Sovereign Risk During 
Exogenous Shocks: Cross-Country Evidence 
In recent years, sovereign risk has remained a central theme for financial stability and for 

understanding the dynamics of monetary policy transmission in European countries. Credit 

Default Swaps serve as a forward-looking instrument to measure market perceptions of 

sovereign debt risk, capturing changes in investor confidence and anticipating episodes of 

market stress. 

Within this context, the present chapter develops an empirical analysis aimed at quantifying the 

relationship between sovereign CDS spreads and key macroeconomic determinants, with the 

objective of assessing to what extent variables such as GDP, CPI, Debt to GDP, real interest 

rate, VIX and long-term bond yields contribute to explaining the dynamics of sovereign spreads 

and how such relationships may vary during periods of financial stress. 

In particular, section 2.1 provides a detailed overview of the sample selection, the 

methodological choices behind the construction of the database and the statistical 

transformations applied to the collected data. Section 2.2 presents descriptive statistics that are 

useful for outlining the main characteristics of the countries under analysis and allow us to 

assess the consistency of the data set with the existing literature. 

Section 2.3 introduces the econometric methodology adopted, detailing the specification of the 

linear regression models, the rationale behind the selection of regressors and the logic of 

introducing a dummy variable to capture regime discontinuities during crisis periods. Section 

2.4 presents the regression results, with in-depth commentary on the estimates obtained for each 

country and for each model specification, comparing the findings with key theoretical and 

empirical contributions. 

Finally, section 2.5 is devoted to robustness checks, through which the analysis tests for the 

presence of heteroskedasticity, serial autocorrelation and multicollinearity, common issues in 

macro-financial panel data analysis. The systematic use of robust standard errors (HAC) helps 

correct these distortions, confirming the statistical validity of the estimated coefficients and the 

reliability of the empirical results. 

Overall, Chapter 2 provides the analytical foundation for the subsequent chapters, which further 

develop the panel dimension and explore the policy implications arising from the evolving 

patterns of sovereign risk in Europe. 
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2.1 Sample Selection and Database Construction 
The initial research objective that guided this thesis was to understand how exogenous shocks 

have influenced the transmission of monetary policy to sovereign credit markets and how these 

effects have differed across Eurozone countries. 

Recent economic literature has widely documented that periods of exogenous shock are 

generally associated with an increase in perceived sovereign risk. However, findings remain 

mixed regarding the role and significance of certain key macroeconomic variables such as GDP, 

CPI, Debt to GDP ratio and real interest rates in explaining this dynamic. 

To address these ambiguities, the present study develops a set of country-level linear 

regressions aimed at estimating the relationship between explanatory variables and CDS 

spreads in both normal and crisis conditions. This chapter focuses on the country-by-country 

impact of exogenous shocks, while the next chapter will reframe the analysis using a fixed-

effects panel dataset, thereby providing aggregated results across all countries included in the 

sample. 

The countries analyzed in this research were selected based on the availability and continuity 

of financial data, primarily from the Bloomberg platform. The selected European countries are: 

 

 Belgium 

 Denmark 

 France 

 Germany 

 Greece 

 Ireland 

 Italy 

 Netherlands 

 Portugal 

 Spain 

 United Kingdom 

 

The choice of the countries analyzed follows rigorous methodological and economic criteria. 

In particular, the inclusion within the sample countries such as Belgium, France, Germany and 

the Netherlands is important because they represent the core economies of the Eurozone, while 

Greece, Ireland, Italy, Portugal and Spain that are commonly referred to as the PIIGS, represent 

the peripheral economies historically more exposed to episodes of market stress. 
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In addition, countries with different monetary regimes such as Denmark and the United 

Kingdom, were included in order to compare the effects of a common monetary policy with 

those observed under monetary sovereignty. This heterogeneity allows for better identification 

of the role played by structural variables in shaping sovereign risk. 

Another selection criterion was the systemic relevance and availability of liquid and continuous 

market data throughout the observation period, most importantly, the historical series of 5-year 

CDS, which is essential for the robustness of the estimates. All selected countries are medium 

to large-sized economies that regularly issue public debt and are therefore subject to constant 

monitoring by investors. 

Naturally, all eleven countries analyzed were exposed to exogenous shocks under investigation, 

but their responses were asymmetric, reflecting structural differences such as debt levels, 

banking sector resilience and fiscal policy credibility. 

The country selection is also consistent with existing literature, as confirmed by comparison 

with the sample composition used in other empirical studies, thus ensuring both external 

validity and international comparability of the results16 17 18. 

As for the observation period, in order to capture the effects of all four exogenous shocks under 

study, the time frame covers the twenty years between January 2005 and January 2025, with all 

data fully downloaded from official providers Bloomberg and Moody9s Analytics via Refinitiv. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
16 Augustin P., Sokolovski V., Subrahmanyam M.G., Tomio D., <How Sovereign is Sovereign Credit Risk? Global Prices, 
Local Quantities=, Journal of International Money and Finance, 2022, vol. 131, pp. 92-111 

17 Bernoth K., Von Hagen J., Schuknecht L., <Sovereign Risk Premiums in the European Government Bond Market=, Journal 
of International Money and Finance, 31(5), 9753995. 

18 Acharya V.V., Steffen S., <The Greatest Carry Trade Ever? Understanding Eurozone Bank Risks=, Journal of Financial 
Economics, 2015, vol. 115(2), pp. 2153236. 
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2.2 Descriptive Statistics 
In order to outline the structural characteristics of the selected sample and to verify the 

consistency of the data with both the relevant literature and the theoretical framework 

underpinning the econometric models of this thesis, the following section presents the main 

descriptive statistics for the variables used in the linear regressions. 

The tables that follow report for each country included in the analysis, the maximum, minimum, 

mean and standard deviation of the key variables, thereby providing a concise overview of 

cross-country differences and of the dynamics of macroeconomic fundamentals over the 

reference period 200532025. 

 Table 1: Descriptive statistics of 5-year sovereign spread CDS by country (200532025). Data in basis points 
 

 

 Table 2: Descriptive statistics of the CPI by country (200532025). Data in % 
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Table 3: Descriptive statistics of the GDP by country (200532025). Data in % 
 

Table 4: Descriptive statistics of the Debt to GDP ratio by country (200532025). Data in % 
 
 

Table 5: Descriptive statistics of the 10y Government Bond Yield by country (200532025). Data in % 
 



  42 

Analyzing Tables 1, 2, 3, 4 and 5 it9s possible to observe a high degree of structural 

heterogeneity among the countries under investigation, as already noted in Section 2.1 and 

confirmed by most of the existing literature on sovereign risk in Europe. CDS spreads reflect a 

higher perceived risk in peripheral countries, exactly in line with the underlying theory. 

The statistics related to the debt to GDP ratio highlight persistent fiscal imbalances in some 

economies, most notably Greece and Italy, supporting the expected positive correlation between 

debt levels and the risk premium demanded by investors19. 

Similarly, the GDP data show significant differences in growth performance, with countries 

such as Italy displaying negative or near-zero averages and tending to exhibit wider CDS 

spreads, in line with the notion that weak growth prospects undermine public debt 

sustainability. 

Another important evidence of consistency comes from the analysis of CPI and the ten-year 

bond yields which both show that countries able maintain price stability and lower borrowing 

costs are considered by markets as less risky. This confirms the importance of these two 

fundamentals in determining CDS spreads20. The variability observed in long-term bond yields, 

particularly in the case of Greece, highlights the amplifying effect of exogenous shocks and the 

sensitivity of markets to periods of turbulence. Notably, most of the descriptive statistics 

presented refer to values recorded either during or immediately after the occurrence of the 

exogenous shock. 

In light of these findings, it9s appropriate to present in Chapter 2 the results of linear regressions 

estimated separately for each country, in order to highlight national specificities more precisely. 

However, the variability across the full set of observations also justifies the approach adopted 

in Chapter 3, where a fixed-effects panel model will be employed to capture cross-country 

structural differences and to assess the specific impact of key macroeconomic variables on 

sovereign risk perception. 
 
 
 
 
 
 
 
 
 
 

 
19 Ejsing, W., & Lemke, W. (2011). <The Janus-Headed Salvation: Sovereign and Bank Credit Risk Premia during 20083
2009=, Economics Letters, 110(1), 28331 
 
20 Longstaff, F. A., Pan, J., Pedersen, L. H. & Singleton, K. J. (2011),= How Sovereign Is Sovereign Credit Risk?=, American 
Economic Journal: Macroeconomics, Vol. 3, No. 2, pp. 753103 
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2.3 Econometric Approach 
The empirical analysis conducted in this chapter involves five separate linear regressions, each 

conducted individually for the countries included in the sample. In this chapter, the country 

analysis is separate, while in Chapter 3, a panel regression will be used to jointly estimate all 

countries. 

The objective is to explore the relationship between sovereign risk, measured by the 5-year 

CDS spread and a set of macroeconomic variables, selected based on previous academic 

research and the availability of consistent data from Bloomberg, which served as the primary 

source. All regressions share a common dependent variable, namely the 5-year CDS spread, 

used as a proxy for market-perceived default risk. The independent variables were selected to 

capture the two main channels of transmission that are macroeconomic fundamentals with 

GDP, Debt to GDP ratio, CPI and market-related factors represented by the VIX, the 10-year 

government bond yield and the real interest rate. In addition, the impact of exogenous shocks 

is identified through interaction terms between each explanatory variable and the 

DummyShock, which equals 0 during normal periods and 1 during crisis periods. This 

specification allows for capturing how the effect of each determinant on CDS spreads changes 

during crises, as the total impact during shocks period is given buy the sum of the base 

coefficient and the interaction term coefficient without the need to estimate separate models for 

normal and shock periods. 

 

More in detail, the linear regressions analysed are as follows: 

 
1. !"#! = 	& + (" 7 *"+! + ," 7 (*"+! 7 ".//.0/234!) + (# 7 "678	82	*"+! + ,# 7("678	82	*"+! 7 "9//.0/234!)+($ 7 !+:! + ,$ 7 (!+:! 7 "9//.0/234!) + ;! 

 
 

2. !"#! = 	& + (" 7 <:=! + ," 7 (<:=! 7 "9//.0/234!) + (# 7 *>?10?! + ,# 7 (*>?10?! 7"9//.0/234!) + ;! 
 

3. !"#! = 	& + (" 7 *"+! + ," 7 (*"+! 7 ".//.0/234!) + (# 7 "678	82	*"+! + ,# 7("678	82	*"+! 7 "9//.0/234!)+($ 7 !+:! + ,$ 7 (!+:! 7 "9//.0/234!) +	(% 7*>?10?! + ,% 7 (*>?10?! 7 "9//.0/234!) + ;! 
 

 
4. !"#! = 	& + (" 7 *"+! + ," 7 (*"+! 7 ".//.0/234!) + (# 7 B6CDBC86! + ,# 7(B6CDBC86! 7 "9//.0/234!) +	($ 7 <:=! + ,$ 7 (<:=! 7 "9//.#/234!) + ;! 

 
5. !"#! = 	& + (" 7 *"+! + ," 7 (*"+! 7 ".//.0/234!) + (# 7 !+:! + ,# 7 (!+:! 7"9//.0/234!) +	($ 7 B6CDBC86! + ,$ 7 (B6CDBC86! 7 "9//.0/234!)	+ (% 7*>?10?! + ,% 7 (*>?10?! 7 "9//.0/234!) +	(& 7 "678	82	*"+! + ,& 7("678	82	*"+! 7 "9//.0/234!) + ;! 
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The empirical analysis is developed through five regression models, constructed to examine the 

factors influencing sovereign risk from different perspectives. The first specification takes into 

account the main macroeconomic fundamentals such as GDP,  the debt to GDP ratio and 

inflation with the addition of interactions with the DummyShock variable, in order to compare 

the impact of these variables in periods of stability and in times of crisis. This approach echoes 

the findings of Beirne and Fratzscher (2013), according to whom the relevance of fundamentals 

tends to increase precisely in times of greater tension. The second regression expand the 

analysis by introducing market indicators such as the VIX index, used as a measure of global 

risk aversion and the 10 year sovereign yield, representative of debt refinancing costs. The 

inclusion of interactions with the dummy variable allows us to capture how market perception 

varies in turbulent contexts following the findings of Longstaff et al. (2011) who highlighted 

the importance of global factors and financial returns in the formation of spreads during crises. 

The third regression integrates the two perspectives, combining macroeconomic fundamentals 

and market returns in a single framework to verify their combined effects. This approach is 

similar to that of Augustin et al. (2014), who recommend the use of comprehensive models 

capable of capturing the interactions between different components of risk. The fourth 

regression, on the other hand, focuses on the real cost of debt, replacing the nominal yield with 

the real interest rate, analyzed together with GDP and VIX. This approach makes it possible to 

verify whether real conditions, rather than nominal ones, are decisive in determining risk, in 

line with the literature that emphasizes the role of the effective cost of debt servicing. Finally, 

the fifth specification represents the most extensive and comprehensive model, simultaneously 

including GDP, inflation, real interest rate, 10 year yield and debt to GDP ratio, all interacting 

with the shock dummy. This approach, again consistent with Augustin et al. (2014), aims to 

capture the joint effects and possible complementarities between real variables, financial 

indicators, and global factors, providing a more detailed representation of how sovereign 

markets function in normal and crisis regimes. 

 

In line with theoretical for GDP it9s easy to expect a negative coefficient due to the fact that 

higher output levels indicate a stronger economic fundamental and should therefore be 

associated with lower CDS spreads21. A positive coefficient is expected for the Debt to GDP 

ratio due to the fact that an higher level of public debt tends to be perceived as less sustainable 

and therefore riskier. For CPI and 10-year bond yields, the expected sign is ambiguous and 

 
21 Ejsing J.W., Lemke W., <The Janus-Headed Salvation: Sovereign and Bank Credit Risk Premia during 200832009=, 
Economics Letters, 2011, vol. 110(1), pp. 28331 
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depends on how markets interpret monetary policy and fiscal credibility. The VIX is expected 

to have a positive impact on CDS spreads, given its established role as a proxy for global risk 

aversion22. The interaction terms with Dummyshock are expected to be significant, consistent 

with the literature on structural breaks during crisis periods, as they capture changes in 

sensitivities rather than a simple shift in levels23. 

From a methodological point of view, estimates are made using ordinary least squares (OLS) 

for each country. The analysis includes diagnostic tests for potential problems related to 

heteroscedasticity and serial autocorrelation. More specifically, the Breusch-Pagan test was 

used to detect heteroscedasticity and the Durbin-Watson test to check for autocorrelation. 

 

In order to improve the robustness of the estimates, weekly fixed effects were also introduced, 

with the aim of controlling for recurring time components and common shocks that could 

simultaneously affect multiple countries. This choice is consistent with the empirical practice 

in the literature on international financial markets (Beirne & Fratzscher, 2013; De Santis, 2012), 

which recommends including time controls to better isolate the effect of fundamentals. The 

validity of this specification has been verified by comparing the Akaike (AIC) and Bayesian 

(BIC) information criteria as well as through the likelihood ratio test. The reduction in AIC and 

BIC values and the significance of the likelihood that is possible to observe in the robustness 

checks paragraph confirm that the inclusion of weekly fixed effects increases the model's ability 

to explain the data, reducing unexplained variability and improving the reliability of the 

estimates24. 

 

 

 
 
 
 

 
22 Longstaff F.A., Pan J., Pedersen L.H., Singleton K.J., <How Sovereign Is Sovereign Credit Risk?=, American Economic 
Journal: Macroeconomics, 2011, vol. 3(2), pp. 753103 
 
23 Augustin P., Sokolovski V., Subrahmanyam M.G., Tomio D., <How Sovereign is Sovereign Credit Risk? Global Prices, 
Local Quantities=, Journal of International Money and Finance, 2022, vol. 131, pp. 92-111. 

24 Greene W. H., Econometric Analysis, 8th edition, Pearson, Harlow, 2018. 
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2.4 Regression Results 
 
This section presents the outcomes of the five linear regression specifications, each estimated 

separately for every country in the sample. The tables report the estimated coefficients, standard 

errors and Adjusted R² value, a statistical indicator used to assess the extent to which the 

regressors in the model explain the variation in the dependent variable. 

The main objective is to assess the consistency of the coefficient signs, the strength of the 

relationships and their statistical significance, in accordance with the theoretical assumptions 

introduced in Section 2.3
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2.4.1 First regression 

 
 
Table 6 reports the OLS estimates for the first regression model over the period 200532025. The sample includes 11 European countries which are Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Netherlands, 
Portugal, Spain and the United Kingdom. Independent variables are GDP, Debt to GDP ratio and CPI each interacted with a DummyShock variable capturing crisis period. The dependent variable is the 5-year sovereign 
CDS spread. Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. Data are sourced from Bloomberg.  
First regression: '() = 	, + . 7 0(1 + 2 7 (0(1 7 (45546/89: ) + . 7 (<=>	>8	0(1 + 2 7 ((<=>	>8	0(1 7 (?5546/89: )+. 7 '1@ + 2 7 ('1@ 7 (?5546/89: ) + A  
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The first regression analyzes the interaction between macroeconomic fundamentals and a 

dummy variable for exogenous shocks in order to clearly distinguish how sovereign risk is 

perceived by markets in normal and crisis regimes. The inclusion of weekly fixed effects 

strengthens the model's ability to isolate the specific contribution of fundamentals, purifying it 

from common temporal variations. The results highlight dynamics consistent with what has 

been discussed in the literature but also reveal some significant heterogeneity between core and 

peripheral countries. About this, it is important to note that the current estimates show a 

particular picture that is that fundamentals became less relevant in peripheral countries while 

in core countries they acquire a more incisive and statistically significant role. This shift is not 

at odds with the literature but reflects the fact that, in times of crisis, markets tended to treat 

peripheral countries as already compromised, reacting mainly to external and contagion factors, 

while in more solid countries even small changes in fundamentals could influence the 

perception of risk. 

 

Regarding GDP, in conditions of economic stability the relationship with CDS spreads is not 

always in line with theoretical expectations. In Germany, for example, higher growth is 

paradoxically associated with an increase in spreads, while in Denmark the coefficient is not 

significant. This suggests that, in calm periods, markets don9t assign a decisive role to GDP, 

likely because the fiscal sustainability of core economies is taken for granted, as highlighted by 

Beirne and Fratzscher (2013). The effect of shocks, however, radically changes this dynamic. 

In Germany and Denmark, the interaction between GDP and dummy is negative and statistically 

significant, meaning that during crises, markets return to interpret growth as a reassuring signal, 

associating a higher level of GDP with a reduction in CDS spreads. This evidence recalls the 

analysis of Gennaioli et al. (2014), according to which crises restructure the weight attributed 

to fundamentals, returning growth to be a crucial indicator of resilience and debt sustainability. 

The case of the United Kingdom is different: here the interaction coefficient is positive and 

significant, implying that during the shock, economic growth is paradoxically linked to an 

increase in spreads. Rather than strengthening the perception of solidity, GDP expansion seems 

to have been interpreted as a potential source of fiscal or financial imbalances, in contrast with 

the "safe haven" role identified by Longstaff et al. (2011). In peripheral countries, on the 

contrary, GDP doesn9t show a significant relevance, confirming the fact that markets don9t 

attribute it a credible role in determining spreads, consistent with the idea of Augustin et al. 

(2014) on the prevailing weight of external factors and contagion. 
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The debt to GDP ratio behaves differently between the two regimes in fact under normal 

conditions, where significant, the coefficient confirms the expected relationship higher debt 

tends to widen spreads, consistent with the solvency risk logic analyzed by Pan & Singleton 

(2008). During shocks, however, the response varies because in core countries such as 

Germany, the interaction with the dummy is positive and significant indicating that in times of 

crisis, markets refocus on debt sustainability, even in structurally sound economies. In 

peripheral countries, on the other hand, the lack of significance for both the base variable and 

the interaction suggests that the level of debt can9t be interpreted as an isolated factor but is 

incorporated into a broader perception of political and institutional vulnerability. This 

interpretation is consistent with the findings of De Santis (2012), according to whom in the 

most fragile economies, pressure on spreads was often determined by factors of overall mistrust 

rather than by individual fiscal indicators. 

 

Inflation also follows a two regime dynamic because in calm conditions it tends to be associated 

with an improvement in risk perception, reflecting the traditional interpretation of moderate 

prices as a symptom of sustained domestic growth. During shocks however the meaning of the 

variable changes significantly. In core countries, in particular for Germany the interaction with 

the dummy variable takes on a negative sign and reaches statistical significance, indicating that 

the increase in prices was perceived by the markets as a loss of competitiveness and 

vulnerability. For Denmark, the sign remains positive even if it9s effect during shocks is 

strongly reduced and still significant.  This reflects the conclusions of Aizenman, Hutchison, 

and Jinjarak (2013), according to whom in times of stress inflation ceases to act as a proxy for 

domestic demand and instead becomes an indicator of fragility. In peripheral countries, on the 

contrary, inflation doesn't show significant effects, indicating that in contexts already marked 

by political and financial uncertainty, price dynamics weren't a relevant driver of sovereign risk. 

The results highlight a clear distinction between core and peripheral countries. In the former, 

fundamentals continue to play a significant role in determining spreads, but their meaning 

changes during crises. Growth, in fact, shifts from being a reassuring factor to a fragile signal, 

inflation from an indicator of vitality to a sign of vulnerability, while debt, often overlooked in 

stable periods, regains central importance. In peripheral countries, on the other hand, 

macroeconomic variables lose almost all their significance, giving way to contagion dynamics, 

political mistrust, and exogenous factors. This asymmetry is perfectly consistent with the 

findings of Augustin et al. (2014) and Longstaff et al. (2011), according to whom in less 

resilient markets shocks amplify structural fragilities and reduce the ability of fundamentals to 

explain sovereign risk trends. 



  50 

The trend in adjusted R² values confirms the overall robustness of the model, with high values 

in all countries. In core markets fundamentals remain decisive even in times of turbulence, 

while in peripheral markets the loss of significance of the coefficients indicates that, during 

crises, political factors, investor expectations, and contagion effects have had a greater impact 

than economic variables. This is consistent with the findings of Augustin et al. (2014) and 

Longstaff et al. (2011), according to whom in fragile markets exogenous shocks and panic 

dynamics can obscure the role of fundamentals. Overall, the results appear plausible and 

consistent with the literature, shifting the focus from peripheral countries perceived as 

structurally weak to the sensitivity shown by core countries, where even small changes in 

fundamentals have been interpreted as significant signs of risk during crises. 

 

2.4.2 Second regression 
 

 
Table 7 reports the OLS estimates for the second regression model over the period 200532025. The sample includes 11 European countries 
which are Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain and the United Kingdom. Independent 
variables are the VIX index and the 10-year government bond yield (GBY10Y), each interacted with a DummyShock variable capturing crisis 
period. The dependent variable is the 5-year sovereign CDS spread. Standard errors are reported in parentheses and ***, **, * denote 
statistical significance at the 1%, 5%, and 10% levels. Data are sourced from Bloomberg. 
Second regression: '() = 	, + . 7 B@C + 2 7 (B@C 7 (?5546/89: ) + . 7 0DE10E + 2 7 (0DE10E 7 (?5546/89: ) + A  
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The second regression introduces two key determinants of sovereign spreads that are the VIX, 

which represents global volatility and investors' risk aversion and on the other, the ten-year 

yield, in ths analysis indicated as GBY10Y, an indicator of fiscal sustainability and the cost of 

debt refinancing. The inclusion of interactions with the shock dummy allows us to assess how 

the role of these factors changes between periods of normality and periods of crisis. 

 

The VIX doesn't show a uniform effect among countries in fact for core markets, such as 

Germany, France and the Netherlands, the coefficients are negative or insignificant, suggesting 

that under ordinary conditions, global volatility doesn't automatically translate into higher risk 

premiums. The institutional strength and credibility of these countries' public finances have 

probably mitigated the transmission of international shocks. In peripheral countries, such as 

Italy and Portugal, the coefficients appear positive, signalling greater exposure to market 

sentiment, although the significance is not always robust. In other cases, such as Greece and 

Ireland, the VIX doesn9t appear to be a decisive variable, confirming that risk premiums were 

already determined by long-term domestic fragility. 

When interactions with the shock dummy are considered, the picture changes significantly in 

fact for countries such as Italy, Spain and the United Kingdom, the coefficients become 

positive, indicating that during periods of turbulence, increases in global volatility translated 

into an immediate widening of spreads confirming the vulnerability of these economies to 

external factors. By contrast in Germany, the interaction turns negative and significant in fact 

during crises, the responsiveness of CDSs to the VIX attenuated signalling that markets 

continued to view German securities as a safe haven. 

Ten-year yields show differentiated behaviour but with common features among the various 

countries. In fact, in markets not considered fully <safe= such as Italy, Spain and France the 

base coefficient is positive, indicating that an increase in domestic rates is generally interpreted 

as a sign of greater fiscal vulnerability, consistent with the solvency logic discussed by Pan & 

Singleton (2008) and confirmed by De Santis (2012). In core countries such as Germany and 

the Netherlands, base coefficients tend to be negative or weakly significant reflecting their role 

as safe havens. In these cases, yield movements don9t indicate credit deterioration but changes 

in the demand for safety, in line with the findings of Longstaff et al. (2011) and Beber et al. 

(2009). With the introduction of the shock dummy, the results show a clear split in fact for core 

countries, the interaction generally becomes positive, indicating that during crises even small 

increases in sovereign rates were interpreted as signs of risk, while in Italy and Spain the 

interaction becomes negative, indicating that in times of turbulence, yields no longer added 

information to CDSs because they had already incorporated systemic risk. 
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The results of the second regression confirm the presence of a clear divergence between core 

and peripheral economies. In core countries, fundamentals continue to play a central role in fact 

the ten-year yields remain a closely watched indicator even during periods of crisis and the VIX 

has a significant impact on risk perception, especially in times of greater turbulence. In 

peripheral countries, on the other hand, both variables tend to lose significance during periods 

of shock, indicating that CDS spread dynamics are generally determined more by political 

factors such as investor expectations and contagion mechanisms than by macroeconomic 

indicators. This heterogeneity is fully in line with the findings in the literature in fact Longstaff 

et al. (2011) and Beirne & Fratzscher (2013) highlighted the importance of global factors in 

driving sovereign risk while Augustin et al. (2014) show how, in more fragile markets, 

exogenous shocks reduce the ability of fundamentals to explain spread movements, leaving 

space for panic reactions and systemic mistrust. 

 

Ultimately the adjusted R² values confirm the overall robustness of the model with consistently 

high explanatory level across all countries. This stability indicates that the regression 

specification captures the main determinants of CDS dynamics, although in peripheral 

economies the loss of significance of the coefficients suggests that, during crises, additional 

factors such as political developments, contagion mechanisms, and investor sentiment played a 

decisive role that hasn't been fully captured by fundamentals. 

 

 

 

 

 

 

 

 

 

 

 



  53 

 

2.4.3 Third regression 

 
Table 8 reports the OLS estimates for the third regression model over the period 200532025. The sample includes 11 European countries which are Belgium, Denmark, France, Germany, Greece, Ireland, Italy, 
Netherlands, Portugal, Spain and the United Kingdom. Independent variables are GDP, Debt to GDP ratio, CPI, and the 10-year government bond yield (GBY10Y), each interacted with a DummyShock variable capturing 
crisis period. The dependent variable is the 5-year sovereign CDS spread.  Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. Data are sourced from 
Bloomberg. Third regression:  '() = 	, + . 7 0(1 + 2 7 (0(1 7 (45546/89: ) + . 7 (<=>	>8	0(1 + 2 7 ((<=>	>8	0(1 7 (?5546/89: )+. 7 '1@ + 2 7 ('1@ 7 (?5546/89: ) +	. 7 0DE10E + 2 7(0DE10E 7 (?5546/89: ) + A  
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The third regression combines macroeconomic fundamentals and ten year yields in such a way 

as to allow for a more comprehensive assessment of sovereign risk drivers, distinguishing 

between normal and crisis phases. Overall, this regression also shows a clear differentiation 

between core and peripheral countries. In the former, fundamentals continue to play a 

significant role, but their significance changes during shocks, while in the latter, on the contrary, 

the variables largely lose their relevance, indicating that CDS spreads were mainly determined 

by political factors, expectations, and contagion mechanisms, as observed by Augustin et al. 

(2014) and Longstaff et al. (2011).  

In core markets, GDP growth doesn't consistently appear to be a reassuring factor in stable 

conditions in fact in Germany and the Netherlands for example, the coefficient assumes a 

positive value, suggesting that in normal times markets don9t attribute a decisive role to growth 

and sometimes even interpret it as a signal of imbalance, assuming fiscal sustainability as a 

given (Beirne & Fratzscher, 2013). However, during crisis phases the interaction with the 

dummy variable assumes a negative and statistically significant value in Germany, Denmark, 

and the Netherlands, highlighting how growth once again becomes perceived as a reassuring 

signal because an increase in GDP is associated with a reduction in spreads. This dynamic, far 

from confirming the erosion of confidence in fundamentals described by Gennaioli et al. (2014), 

rather shows that in times of turbulence markets tend to reevaluate economic growth as an 

indicator of resilience and sustainability of sovereign debt. In peripheral countries however, the 

coefficients are generally not significant, confirming the fact that growth doesn9t constitute a 

credible driver in determining spreads, the latter being more influenced by political factors and 

contagion mechanisms, in line with what was found by Augustin et al. (2014). 

 

Regarding public debt, the most evident result is seen in Ireland, where the debt to GDP ratio 

shows a strong positive effect, in line with the solvency logic highlighted by Pan and Singleton 

(2008) and De Santis (2012). In Germany and the Netherlands, despite the absence of 

significant baseline coefficients, the interaction with the shock variable becomes positive and 

significant, indicating that even in core economies, during crises, markets return to focusing on 

fiscal sustainability. France, on the other hand, shows a negative and significant coefficient 

under normal conditions, which appears anomalous, as it suggests that in this case, higher debt 

was not directly associated with higher spreads, but was likely absorbed by expectations of 

ECB intervention or overall institutional credibility. By contrast, in peripheral countries, debt 

doesn't show robust effects, in apparent contrast to some of the literature that had found a 

stronger link: an anomaly that can be explained by the intervention of the ECB and the presence 

of liquidity premiums, which reduced the sensitivity of spreads to the level of debt alone. 
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Inflation, in contrast, shows mixed results because for core countries such as Denmark and 

Germany, an increase in prices is associated with a rise in spreads, consistent with the 

interpretation of markets that, in contexts of monetary stability, view inflation as a risk to 

competitiveness. In Italy, on the other hand, the interaction between inflation and shocks is 

negative and significant, apparently contrary to the findings of Aizenman, Hutchison, and 

Jinjarak (2013), according to whom inflation is a factor of vulnerability in periods of stress. 

In this case, the alternative interpretation for Italy may be linked to the specific context of the 

sovereign debt crisis, characterized by deflationary fears and an expansionary monetary policy 

by the ECB, which has led markets to interpret a rise in prices as a positive sign of recovery 

and an easing of the real weight of debt.  

With regard to ten-year yields, the results confirm the distinction between core and peripheral 

economies, even if with some significant nuances. In Belgium and France for example, the 

coefficients are positive and significant, reflecting the traditional association between rising 

interest rates and higher refinancing costs, in line with the solvency logic of Pan and Singleton 

(2008). Germany, although belonging to the core group, stands out for its negative base 

coefficient which reflects the flight to safety dynamic that is basically that in times of tension, 

Bund yields don't reflect a deterioration in fiscal conditions, but rather an increase in demand 

for safe securities, consistent with the findings of Longstaff et al. (2011) and Beber et al. (2009). 

This is therefore not an anomaly compared to the core countries, but a manifestation of 

Germany's unique role as a safe haven in the Eurozone. 

In peripheral countries such as Italy, Spain and Ireland the link between yields and CDS tends 

to become weaker or even reverse, confirming the idea that during periods of shock, markets 

had already incorporated systemic risk and that other factors, most of time ECB interventions, 

played a decisive role. In general, this specification confirms that fundamentals continue to 

have a significant impact in core countries, albeit with a different interpretation in times of 

crisis, while in peripheral economies CDS spreads are increasingly influenced by exogenous 

factors and confidence. The results that diverge from theoretical expectations as in the case of 

Italian inflation or debt in peripheral countries, find plausible explanations in the literature on 

intervention mechanisms and market distortions, and reinforce the view that the institutional 

and political context plays a crucial role in mediating the impact of fundamentals. 

Although trends are common, there is considerable heterogeneity within the core and peripheral 

country groups. Among the core countries, Germany stands out for its role as a safe haven, with 

ten year yields mainly reflecting flight-to-safety dynamics while, on the contrary, France and 

Belgium show more traditional behavior, where rising interest rates translate into widening 

spreads because they are interpreted by the markets as a sign of solvency risk, i.e., greater 



  56 

difficulty in sustaining public debt in the long term as refinancing costs rise (Pan & Singleton, 

2008; De Santis, 2012). The United Kingdom, although is not part of the euro area, is a special 

case (but for most of the analyzed period has been) its combination of safe haven status and 

monetary independence places it in an intermediate position. Among the peripheral countries, 

Ireland is characterized by the high significance of its debt, consistent with the literature on the 

banking and fiscal crisis, while Italy stands out for the counterintuitive effect of inflation in a 

shock regime, probably linked to the context of deflation and the ECB's expansionary policies. 

These differences show that the core/periphery dichotomy is useful but not exhaustive, as 

market reactions also depend on specific institutional and political factors, in line with the 

findings of De Santis (2012) and Ejsing and Lemke (2011) on the effects of the ECB's 

extraordinary measures. 

 

The adjusted R² values are very high in all countries, consistently above 99% except for Greece 

and although this level of explanatory power indicates that the model fits the data well, it should 

be interpreted with care because the introduction of weekly fixed effects has led to the addition 

of a very large number of variables, which contribute significantly to absorbing residual 

variability. Consequently, the high R² value partly reflects the greater effect of the specification 

rather than the actual predictive power of the fundamentals. This observation is consistent with 

the econometric literature (Greene, Econometric Analysis, 2018), which recommends not 

considering R² as an isolated measure of model goodness, especially in the presence of 

numerous fixed effects, but evaluating it in combination with the significance of the coefficients 

and the theoretical consistency of the results. 
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2.4.4 Fourth regression 

Table 9 reports the OLS estimates for the fourth regression model over the period 200532025. The sample includes 11 European countries which are Belgium, Denmark, France, Germany, Greece, Ireland, Italy, 
Netherlands, Portugal, Spain and the United Kingdom. Independent variables are GDP, the VIX index, and the Real Interest Rate, each interacted with a DummyShock variable capturing crisis period. The dependent 
variable is the 5-year sovereign CDS spread. Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. Data are sourced from Bloomberg.   
Fourth regression: '() = 	, + . 7 0(1 + 2 7 (0(1 7 (45546/89: ) + . 7 H<IJHI>< + 2 7 (H<IJHI>< 7 (?5546/89: ) +	. 7 B@C + 2 7 (B@C 7 (?554)/89: ) + A  
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The fourth regression introduces the real interest rate alongside GDP and the VIX, allowing us 

to assess whether and to what extent actual financing conditions affect the perception of 

sovereign risk and to verify whether markets react differently in times of stability and crisis. 

Similar to the previous regressions, the inclusion of the Dummy shock variable allows to 

observe not only the direct effect of fundamentals but also their changed significance in periods 

of distress. 

For GDP, the base coefficients are generally weak, with positive significant values only in 

Germany and Spain. In these cases, the result can be interpreted as a sign that, in ordinary 

periods, growth was sometimes associated with risks of overheating or fiscal pressures. Even 

more significant is the trend under shock conditions in fact for Germany, Denmark, the 

Netherlands and Spain, the GDP×DummyShock terms become negative and statistically 

significant, showing that in times of crisis, growth lost its positive signal value and was 

interpreted as fragile or unsustainable, in line with the observations of Gennaioli et al. (2014). 

In the case of Germany, the phenomenon can also be explained by its role as a <creditor= in the 

euro area in fact the German growth didn't comfort the markets because it implied the potential 

burden of supporting countries in difficulty. By contrast, in the United Kingdom the interaction 

is positive and significant, indicating that even in times of stress, growth helped to strengthen 

perceived resilience, consistent with the safe haven status described by Longstaff et al. (2011). 

About the VIX Index, results shows that in core countries such as Germany and France, the 

base coefficients are negative or insignificant, suggesting that in normal times, international 

volatility did not automatically translate into wider spreads, thanks to institutional solidity. With 

shocks however, the situation changes in fact for Italy, Portugal and the United Kingdom, the 

VIX×DummyShock coefficients become positive and significant, highlighting that in these 

markets global volatility was immediately transmitted to spreads, consistent with the global 

channel of Longstaff et al. (2011). Portugal is a special case as its strong dependence on external 

financing and limited fiscal credibility made it extremely exposed to global sentiment. By 

contrast, in Denmark and the Netherlands, the interaction remains negative indicating that these 

markets continued to function as safe havens, absorbing rather than amplifying international 

volatility. 

However the real interest rate is the most heterogeneous component. For Denmark for example 

the base coefficient is positive and highly significant, confirming that higher real rates increased 

refinancing costs and thus the perception of sovereign risk, consistent with the solvency channel 

discussed by Pan & Singleton (2008). The interaction with the dummy variable however isn't 

significant, reflecting the perception of Denmark as a safe haven economy and consequently 

that even in times of crisis, the markets didn9t interpret changes in real rates as a deterioration 
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in solvency. In the Netherlands on the other hand, the interaction becomes positive and 

significant, indicating that during shocks the markets interpreted higher real rates as an 

additional vulnerability factor. In Italy and Portugal, on the contrary, the Real 

Rate×DummyShock coefficients are negative, a result that may appear counterintuitive to 

theory but that in both cases can be explained by the fact that during the most acute phases of 

the crisis, markets had already priced in systemic risk and real rates didn't add any further 

information; moreover, the ECB's intervention (LTRO, OMT) and the compression of liquidity 

premiums (Ejsing & Lemke, 2011) made this channel less relevant. In Italy, moreover, the 

deflationary environment made it possible to interpret an increase in real rates as a sign of a 

return to normality and in the United Kingdom, the interaction coefficient is negative thanks to 

the credibility of national monetary policy, higher real rates weren't perceived as an increase in 

risk but rather as a demonstration of the soundness of macroeconomic management. 

These results confirm that shocks not only amplify fundamentals but also radically change their 

interpretation, such that growth goes from being a reassuring sign to becoming fragile; global 

volatility, initially irrelevant, takes on a central role; and real rates, a variable typically linked 

to fiscal sustainability, show divergent behavior depending on institutional credibility. In core 

countries however fundamentals remain relevant even if their signal is reversed in times of 

crisis while in peripheral countries, on the contrary, fundamentals lose much of their 

explanatory power giving way to contagion and systemic mistrust. This result is generally 

consistent with the literature highlighting the importance of global factors (Longstaff et al., 

2011; Beirne & Fratzscher, 2013) and the marginal role of fundamentals in more fragile 

economies (Augustin et al., 2014). 

 

The adjusted R² values remain very high, exceeding 99% in almost all countries. This result is 

inevitably influenced by the presence of weekly fixed effects, which implies the introduction 

of a very large number of variables capable of absorbing most of the residual variability. In line 

with Greene's recommendations (Econometric Analysis, 2018), R² shouldn9t be considered in 

isolation, but evaluated together with the significance of the coefficients and the theoretical 

consistency of the results. 
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2.4.5 Fifth regression 

 
Table 10 reports the OLS estimates for the fifth regression model over the period 200532025. The sample includes 11 European countries which are Belgium, Denmark, France, Germany, Greece, Ireland, Italy, 
Netherlands, Portugal, Spain and the United Kingdom. Independent variables are GDP, CPI, the Real Interest Rate, the 10-year government bond yield (GBY10Y), and the Debt to GDP ratio, each interacted with a 
DummyShock variable capturing crisis period. The dependent variable is the 5-year sovereign CDS spread.  Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 
10% levels. Data are sourced from Bloomberg.                               
Fifth regression: '() = 	, + . 7 0(1 + 2 7 (0(1 7 (45546/89: ) + . 7 '1@ + 2 7 ('1@ 7 (?5546/89: ) +	. 7 H<IJHI>< + 2 7 (H<IJHI>< 7 (?5546/89: )	+ . 7 0DE10E + 2 7(0DE10E 7 (?5546/89: ) +	. 7 (<=>	>8	0(1 + 2 7 ((<=>	>8	0(1 7 (?5546/89: ) + A  
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The fifth regression integrates the main macro-financial drivers of sovereign risk, such as 

economic growth measured by GDP, inflation, real interest rates, 10-year yields, and debt to 

GDP ratios and their interactions with the dummy variable for shocks into a single model, with 

the aim of capturing how markets have interpreted fundamentals in times of turbulence. This 

specification broadens the perspective compared to previous ones, allowing us to observe the 

direct links between economic variables and CDS spreads and, at the same time, their 

transformations in crisis conditions. 

 

With reference to GDP, the results appear mixed. In the Netherlands and Germany, the 

underlying coefficients are positive, indicating that in periods of stability, growth was 

paradoxically associated with an increase in spreads in fact markets didn't interpret it as a 

guarantee of sustainability, but rather as a neutral factor or even a potential source of fiscal 

imbalances. During crises however, the sign reverses as for Germany and the Netherlands, the 

interaction becomes negative, showing that growth regains its reassuring function and is 

associated with a reduction in spreads. This dynamic contrasts with the erosion of confidence 

in fundamentals described by Gennaioli et al. (2014), indicating instead that crises bring 

economic growth back to the forefront as an indicator of resilience and debt sustainability. The 

apparent German anomaly, in which in some cases growth coincides with an increase in 

spreads, can be explained through the concept of creditor's burden: as observed by De Santis 

(2012), markets have interpreted Germany's robustness as a possible burden of support for 

peripheral countries, attenuating the reassuring effect of GDP. In the United Kingdom, on the 

contrary, the interaction is positive and significant, indicating that in phases of turbulence, 

growth has been associated with an increase in spreads, reflecting a more fragile perception and 

not a safe-haven behaviour. In other countries, particularly peripheral economies such as Italy, 

Spain, Portugal, Greece and Ireland, the GDP coefficients are weak or insignificant, confirming 

that markets have not attributed a determining role to growth in the formation of spreads, instead 

privileging external factors, political expectations, and contagion mechanisms, in line with what 

was found by Augustin et al. (2014). 

 

The CPI shows similarly differentiated results in fact for Italy, Germany and Belgium shock 

interactions are positive and significant, indicating that in times of crisis, inflation wasn9t 

interpreted as an indicator of domestic demand but as vulnerability. This evidence confirms the 

findings of Aizenman, Hutchison & Jinjarak (2013), according to whom inflation in stressful 

contexts becomes a sign of loss of competitiveness and macro risk. However, in countries such 

as Greece and Ireland, inflation appears to be of little relevance. This result seems to contradict 
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the theory but which reflects the fact that in economies already perceived as fragile, markets 

looked more at political and systemic factors than at price dynamics. 

 

The real rate is however one of the most controversial variables in fact for countries such as 

Italy, Portugal, Germany and Belgium, the interaction with the shock variable is negative and 

significant, indicating that during periods of crisis, higher real rates were paradoxically 

associated with a reduction in CDS spreads. This evidence appears to be in conflict with the 

traditional solvency risk logic but can be interpreted in light of the European context. During 

the crisis in fact, the ECB introduced extraordinary measures such as LTRO and OMT, as 

previously seen in chapter 1, that compressed risk premiums and reduced the sensitivity of 

spreads to fundamentals as documented by Ejsing & Lemke (2011). In a deflationary context 

an increase in real rates could be interpreted not as a sign of fragility but rather as an indicator 

of normalization and an easing of the real debt burden. The result appears for this reason not as 

an anomaly but as a consequence of the European institutional framework and the monetary 

policies adopted. By contrast, no robust or significant effects emerge in Denmark and the UK 

confirming that in these economies, real rates didn't play a decisive role in determining 

sovereign risk during periods of turbulence. 

 

The ten-year yield reinforces the distinction between core and peripheral countries. In Belgium, 

France and Italy the base coefficients are positive and significant in accordance with the 

literature of Pan & Singleton (2008) and De Santis (2012), which associates higher yields with 

higher refinancing costs and therefore larger risk premiums. However, in Germany and the 

Netherlands, the interaction effects take on negative values, apparently contrary to the logic of 

solvency. In reality, as shown by Longstaff et al. (2011) and Beber et al. (2009) show, in safe-

haven countries, yields mainly reflect global demand for safety (flight-to-safety) rather than a 

deterioration in fiscal conditions: this is only an apparent anomaly, confirming the unique role 

of core markets. 

 

The debt to GDP ratio emerges as relevant only in some countries. In Ireland for example, the 

base coefficient is negative and significant, a result contrary to solvency theory. The 

explanation lies in the fact that the large increase in debt was linked to the banking crisis in fact 

markets had already incorporated a very high risk and no longer reacted linearly to the fiscal 

indicator. This interpretation is consistent with De Santis (2012), according to whom in 

peripheral countries the perception of risk. In other countries, both core and peripheral, the debt 

to GDP ratio doesn't show robust effects either in stable conditions or during crises as the 
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coefficients are largely weak or insignificant, indicating that the markets have not considered 

this indicator as an autonomous driver of spreads, but have incorporated it into a broader 

assessment of institutional confidence and systemic risk, in line with the interpretation proposed 

by De Santis (2012). 

 

In general, the fifth regression shows that shocks not only intensify the impact of fundamentals 

but often reshape their meaning in fact inflation turns into a source of vulnerability, real rates 

take on an ambivalent role and ten-year yields reflect more the safe-haven function than 

solvency risk. The role of GDP becomes heterogeneous in fact as previously seen in core 

countries such as Germany, Denmark and the Netherlands, GDP regains a reassuring function 

during crises, while in peripheral economies it loses relevance, consistent with Augustin et al. 

(2014), who highlight the erosion of fundamentals in fragile markets. Some results deviate from 

traditional literature (as previously seen, the negative real rates in Italy and Portugal, weakened 

GDP in Germany, anomalous debt in Ireland), but this doesn9t make them inconsistent. On the 

contrary, they can be explained by the institutional and political context of the European crisis, 

the extraordinary measures taken by the ECB, and the differentiated safe-haven function 

performed by some countries. In this sense, the results don9t contradict the literature, but rather 

enrich it, confirming what Augustin et al. (2014) said, which is that in fragile markets, shocks 

drastically reduce the explanatory power of fundamentals, while in core markets their role 

remains central but is reinterpreted in terms of trust and institutional credibility. 

 

The adjusted R² values are very high, but this level must be interpreted with prudence because 

the presence of weekly fixed effects introduces many additional variables that can absorb much 

of the residual variability. 
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2.5 Robustness Checks and Concluding Remarks 
 

Ç

 
Table 11: Robustness checks first regression 

 

Ç
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Table 12: Robustness checks second regression 
 

Ç

 
Table 13: Robustness checks third regression 

 
 

Ç
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Table 14: Robustness checks fourth regression 

 

Ç

 
Table 15: Robustness checks fifth regression 

 
 
 

 
Notes: Each table reports robustness checks for the corresponding regression model. The diagnostic tests include the Breusch3Pagan test for heteroscedasticity and the Breusch3
Godfrey test for autocorrelation. The information criteria (AIC and BIC) are reported before and after the introduction of weekly fixed effects. The Ç² statistics correspond to the 
Likelihood Ratio (LR) test for the joint significance of fixed effects considering 1154 degree of freedom (df), confirming the appropriateness of using a fixed-effects specification. 
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Table 16: First regression with Newey 3 West HAC standard errors 
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Table 17: Second regression with Newey 3 West HAC standard errors 
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Table 18: Third regression with Newey 3 West HAC standard errors 
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 Table 19: Fourth regression with Newey 3 West HAC standard errors 
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Table 20: Fifth regression with Newey 3 West HAC standard error 

 
 
Notes: Each table reports the regression results estimated with heteroskedasticity and autocorrelation consistent (HAC) standard errors using the Newey3West procedure. This 
correction accounts for potential serial correlation and heteroskedasticity in the residuals, ensuring robust inference. Coefficients are reported with HAC standard errors in 
parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. 
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 Table 21: First regression with Newey 3 West HAC standard error and Debt to GDP 3 months lag 
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  Table 22: Second regression with Newey 3 West HAC standard error and VSTOXX variable 
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 Table 23: Third regression with Newey 3 West HAC standard error and Debt to GDP 3 months lag 
 
 
 
 
 



  75 

  

   
Table 24: Second regression with Newey 3 West HAC standard error and VSTOXX variable 
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 Table 25: Fifth regression with Newey 3 West HAC standard error and Debt to GDP 3 months lag 

 
 
 
 
 
Notes: Tables 21, 22, 23, 24 and 25 reports the regression results of the five linear regression including lags variable in order to test Debt to GDP variable and substituting VIX 
Index with VSTOXX variable in order to test the effect of volatility perceived just within the European territory. Coefficient have been estimated with heteroskedasticity and 
autocorrelation consistent (HAC) standard errors using the Newey3West procedure. This correction accounts for potential serial correlation and heteroskedasticity in the 
residuals, ensuring robust inference. Coefficients are reported with HAC standard errors in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% 
levels. 
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The analysis of the robustness tests conducted on the five regressions highlights some 

fundamental aspects for understanding the nature of the data and the soundness of the estimates. 

First, the Breusch3Pagan test systematically signals the presence of heteroscedasticity. This is 

an entirely expected result, which shouldn't be interpreted as an anomaly but rather as an 

intrinsic characteristic of sovereign markets. CDSs reflect a pricing mechanism that is highly 

sensitive to volatility regimes because during periods of stability alternate with phases of 

turbulence they are often linked to exogenous political or macrofinancial shocks and this 

generates non-constant residual variances. About this, Longstaff et al. (2011) observed that 

<sovereign spreads are highly sensitive to volatility regimes and respond non-linearly to 

shocks=, emphasizing that volatility is incorporated discontinuously into risk premiums. 

Similarly, Beirne and Fratzscher (2013) found that the combination of variables with different 

frequencies such as daily CDS, economic fundamentals published on a quarterly or annual 

basis, makes heteroscedasticity a structural and unavoidable component in models of this type. 

In this sense, heteroscedasticity doesn't signal a specification error but rather the natural 

response of financial markets to changing and discontinuous environments. 

 

The Breusch3Godfrey test confirms the presence of serial autocorrelation. Even in this case 

however this isn't a weakness of the model, but rather a reflection of a typical dynamic of 

sovereign CDSs. These instruments don't react instantly to new information but gradually 

incorporate shocks, showing a temporal persistence that reflects investors' historical memory 

and market expectations. Favero and Missale (2012) describe this phenomenon as sentiment-

driven contagion, observing that <the impact of global risk variables is not constant over time, 

but propagates gradually across markets as shifts in sentiment take place.= This means that 

autocorrelation in the residuals isn't a sign of a poor estimate, but evidence that CDSs integrate 

information progressively, reflecting the actual behavior of investors and contagion between 

markets. 

 

To deal with these two issues simultaneously, Newey and West (1987) introduced a specific 

HAC (Heteroskedasticity and Autocorrelation Consistent) estimator, now widely known as 

Newey-West standard errors. This methodology allows the variances of the coefficients to be 

recalculated in a robust manner, eliminating consequently the risk of drawing distorted 

conclusions in terms of statistical significance. The effect of the correction is clearly visible in 

the results that consist in the situation where in some cases the coefficients are strengthened, 

confirming the robustness of the relationships identified, while in others they lose significance, 

demonstrating that the initial evidence was actually spurious and driven by distorted residuals. 
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This heterogeneous behaviour is exactly what the theory predicts. Newey and West (1987) point 

out that <robust standard errors do not necessarily increase the variance; they realign it with 

the true residual structure.= This means that the correction does not manipulate the results but 

just makes the estimated variance match the real one. When the relationship between variables 

is solid, HACs get rid of the noise and make the evidence stronge and when the significance 

was just a result of distortions, it tends to disappear. 

 

A further element of robustness is provided by the introduction of weekly fixed effects which 

has significantly improved the specification of the model. The comparison between models, 

measured using AIC and BIC, shows a clear reduction in values with the inclusion of fixed 

effects, indicating an increase in explanatory power. The likelihood ratio test which is 

systematically significant, confirms the superiority of specifications with fixed effects, which 

are able to capture temporal components common to the countries analysed, such as global 

shocks, ECB interventions, or systemic crises. This is a fundamental aspect because it means 

that estimates of fundamentals are no longer contaminated by shared temporal dynamics, but 

are more clearly isolated. Greene (2018) points out in this regard that <fixed effects absorb 

unobserved heterogeneity and improve model consistency, especially when unobserved shocks 

are correlated with explanatory variables.= The addition of fixed effects is therefore not a 

technical artifice, but a necessary choice to purify the estimates from unobserved heterogeneity 

components and ensure internal consistency within the model. 

Robustness checks confirm that heteroscedasticity and autocorrelation shouldn9t be interpreted 

as model flaws but rather as intrinsic properties of the financial data of the models. Correction 

using HAC errors has made inferences more reliable, distinguishing between genuine 

relationships and spurious estimates while the introduction of weekly fixed effects has 

strengthened the overall specification, improving the model's ability to isolate the contribution 

of fundamentals. The methodological choices adopted are therefore fully consistent with the 

recommendations in the literature and increase the empirical validity of the evidence produced. 

 

Still with regard to the robustness analysis of the models, two subsequent checks have been 

included: 

 

 For specifications that include the debt to GDP ratio, we introduced lags of 3-6-9-12 

months. The reason is technical rather than economic, namely that the debt used is 

reported on a quarterly basis, while CDS are reported on a daily basis. For this reason, 

the lags act as a corrective measure for information delays. In particular if the effect 
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appears on the delays when the simultaneous effect is weak, it means that the 

relationship exists but is recorded in CDS before it is recorded in official statistics. This 

is exactly what we observe in most cases because the significance shifts to the lags and 

in these cases it9s possible to understand that it wasn9t noise but real vulnerability that 

the markets priced in advance 

 

 For specifications that include global volatility via VIX, we estimated robustness by 

replacing VIX with VSTOXX, the expected volatility index on the EuroStoxx 50. This 

serves to distinguish whether the link between volatility and CDS is driven by a global 

shock with a US footprint or whether it also holds with a European proxy. In several 

countries, the evidence remains, while in others it9s reduced. This is valuable 

information is important because it indicates where CDS sensitivity is truly 

<continental= and where it was partly proxy dependent 

If we observe the behaviour of the variables after robustness checks, certain recurring patterns 

emerge. Economic growth measured by GDP is confirmed to be regime dependent on average; 

in fact in core countries it tends to have a positive impact, when significant, albeit modest in 

normal times, but when interacting with the shock, the coefficient is reduced or becomes 

stronger. This means that in times of crisis, growth is generally seen as a factor of credibility 

capable of reducing spreads but on the contrary, under ordinary conditions its impact could also 

be neutral or even slightly positive. In peripheral countries on the other hand, the dynamic is 

less pronounced and results demonstrate that the fragile growth of these economies isn9t enough 

to reassure markets when the scenario worsens. 

 

Analysis of the inflation variable reveals complex and uneven behaviour across countries, but 

at the same time allows us to identify some common trends. In the first regression, which does 

not include the 10-year yield, inflation shows a positive coefficient in several core countries, 

suggesting that an increase in prices translates into an increase in CDS spreads. This result is 

particularly evident for Germany and reflects the idea that inflationary pressures increase 

uncertainty about real yields and lead investors to demand a higher premium for sovereign risk. 

In France, on the other hand, the effect emerges mainly through interaction with the shock 

dummy, indicating that inflation becomes a significant driver of sovereign risk mainly in times 

of turbulence. 

 

With the third regression introducing the ten-year yield, the direct effect of the CPI weakens 

significantly. In some cases, the coefficient remains positive but loses statistical significance, 
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while in others it even becomes negative, as is the case in the Netherlands and the United 

Kingdom in the lag specifications. This transition indicates that a significant part of the 

transmission of inflation to sovereign risk occurs through long-term rates: once the model 

controls for the trend in the ten-year curve, inflation's ability to independently affect spreads is 

reduced. 

 

Finally, the fifth regression, which also introduces the real rate, confirms this dynamic even 

more clearly. The coefficient of the <pure= CPI tends to lose further relevance, while the 

interaction with the shock dummy becomes more important. In countries such as Belgium, 

Denmark, Germany, and Italy, inflation becomes a factor amplifying spreads only during 

exogenous shocks, while in ordinary periods its effect is almost entirely absorbed by the 

combination of real rates and nominal yields. About this, it's possible to say that inflation is 

perceived by the market more as a variable that increases vulnerability in times of crisis than as 

a constant determinant of sovereign risk. 

 

The picture that emerges is therefore one in which inflation acts as a stressor in core countries 

especially during shocks, while in peripheral countries the effect remains weak or unstable, 

often overshadowed by other structural variables such as debt levels and confidence in external 

support programs. In systems with greater monetary policy autonomy such as the United 

Kingdom, inflation may even be associated with a reduction in spreads as the market interprets 

it as a factor that reduces the real weight of debt rather than increasing uncertainty. The result 

is evidence consistent with the literature that emphasizes the contingent nature of the link 

between inflation and sovereign risk, which is that it is not a universal and constant driver, but 

a factor whose relevance depends on the institutional context, the monetary policy regime and 

the presence of exogenous shocks that amplify its effects. 

Public debt confirms to be central especially during periods of shock. In normal times, its 

weight appears limited, but when market tensions rise, it returns to the centre of assessments. 

The introduction of lags has reinforced this picture, demonstrating that fiscal vulnerabilities are 

often priced in by CDS even before they emerge in official data. In this sense, robustness hasn't 

overturned the OLS results but has consolidated them, confirming that debt is crucial in times 

of crisis and that its relevance has a clear temporal dimension. 

The Ten-year yields overall confirm the traditional distinction between core and peripheral 

countries. In core countries, the interaction with the shock takes on negative and significant 

values, highlighting the flight to quality in fact in times of turbulence, capital takes refuge in 
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Bunds and more solid securities, causing yields and CDS to fall. In peripheral countries on the 

contrary, yields remain positive under normal conditions and tend to attenuate or lose 

significance in times of crisis, indicating that these economies don9t enjoy the protection typical 

of safe-haven markets. In this case, robustness confirmed the insights of OLS, eliminating some 

ambiguities and making the dichotomy clearer. 

The volatility channel is confirmed as the most sensitive to corrections. In OLS the VIX Index 

often appeared significant but with heterogeneous and sometimes difficult to interpret effects. 

With the switch to VSTOXX, significance was maintained in countries more integrated into the 

European market, while it disappeared in peripheral contexts or those more exposed to global 

dynamics. This shows that volatility really matters, especially when measured with an indicator 

that is consistent with the European context, while some of the evidence with the VIX reflected 

dependence on an external proxy. 

Finally, real rates returned a heterogeneous picture. In some economies, especially those with 

high debt, the interaction with the shock produced negative and significant coefficients: rather 

than increasing risk, higher real rates in times of crisis were interpreted as a sign of credibility 

and anchoring of expectations, rewarded by the markets. In other contexts however, the 

relationship remained weak or non-existent, confirming that this is a selective and non-uniform 

channel. 

Overall, robustness didn't overturn the OLS results but confirmed and refined them. It removed 

spurious significance that emerged as a result of heteroscedasticity and autocorrelation, 

clarified the timing with which public debt is priced thanks to the use of lags, and distinguished 

between global and regional effects of volatility. The result is a picture consistent with the 

literature: growth is regime-dependent, public debt matters most in crises, ten-year yields draw 

the line between core and periphery, volatility is relevant but proxy-dependent, and real rates 

take on the role of a signal only in specific contexts. Ultimately, this analysis didn9t seek <new 

effects= at all costs but rather strengthened the available evidence, reinforcing its economic 

consistency and empirical validity. 
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Chapter 3: Sovereign Risk and Macroeconomic Dynamics Under 
Exogenous Shocks: Evidence from a Panel Model 

3.1 Introduction and Goals 

This chapter is structured in order to provide a critical reflection on the limitations that emerged 

from the analysis conducted in Chapter 2, which focused on estimating separate models for 

each of the countries under consideration. While that approach allowed for the identification of 

important country-specific characteristics, it also revealed several structural weaknesses, most 

notably the difficulty in isolating common patterns and the potential loss of statistical efficiency 

due to the limited sample size for each individual country. The absence of an aggregate 

framework made it more difficult to directly compare countries belonging to different clusters, 

particularly core versus peripheral countries and to distinguish between periods of normalcy 

and phases of exogenous shock. 

Considering these, it became necessary to adopt a panel regression analysis, which allows for 

the simultaneous exploitation of both the cross-sectional and time-series dimensions of the 

dataset. This approach helps to obtain more stable estimates by accounting for unobserved 

differences with the Chapter 2 linear regression. As highlighted in the panel modelling literature 

(Baltagi, 2013; Hsiao, 2014), using a cross-country panel framework, unlike the country-by-

country regressions discussed in Chapter 2, improves analytical accuracy and effectively 

captures time-invariant structural characteristics, offering greater consistency. The model is 

appropriate for identifying structural differences stable over time while isolating common 

factors that strongly influence sovereign risk. Another goal of this chapter is to assess whether 

the relationships identified in Chapter 2 remain significant within a panel context, by testing 

hypotheses of homogeneity and heterogeneity across member states. 

The analysis will begin with the construction of the panel dataset, followed by a detailed 

explanation of the methodology used. It will then present the results and assess their robustness 

through targeted statistical checks. The chapter thus aims to validate the findings already 

observed, highlight potential divergences between core and peripheral countries and provide an 

integrated understanding of the effects of exogenous shocks on monetary policy transmission 

and the perception of sovereign risk. The results obtained will serve as the foundation for the 

policy considerations developed in the final sections of this thesis. 
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3.2 Construction of the Panel Dataset 

The construction of a good dataset for panel regression analysis is a fundamental step to 

achieving robustness and comparability of the empirical investigation, especially when 

compared with the country-by-country results discussed in the previous chapter. After running 

separate models for each country has been necessary to create a unique model capable of 

integrating the temporal dimension and cross-national perspective, fully leveraging the richness 

of the available data. The observation period goes from 2005 to 2025 and includes the biggest 

economic and financial events such as the global financial crisis, the sovereign debt crisis, the 

Covid-19 pandemic and recent geopolitical tensions between Russia and Ukraine. The aim has 

been to include both periods of normalcy and episodes of systemic shock giving the possibility 

to compare different regimes. 

The dependent variable selected is the 5-year sovereign CDS spread, which is widely 

recognized in the literature as a synthetic indicator of perceived credit risk by international 

markets. The independent variables were chosen based on the main macroeconomic 

determinants of sovereign risk, including GDP, CPI, debt to GDP ratio, real interest rate, the 

VIX index and the 5 year government bond yield. 

Particular attention has been paid to the inclusion of a specific interaction variable calculated 

as the product of the real interest rate and the VIX. This choice responds to the need to 

understand whether the impact of global financial volatility, as captured by the VIX, on 

sovereign risk premiums may vary depending on the real cost of borrowing. The underlying 

hypothesis is that an increase in investor risk aversion could have amplified effects depending 

on the level of real interest rates. In particular a high real rate makes refinancing debt more 

expensive, increasing for this reason the perceived vulnerability. 

To construct this variable, monthly values of the real rate and the VIX were multiplied for each 

country, ensuring consistency in time scale and alignment of the series. The inclusion of this 

interaction aims to test a combined effect that would likely not emerge from estimating the two 

variables separately, thus offering a more nuanced understanding of risk transmission 

dynamics. 

The dataset has been built using data from sources such as Bloomberg and Refinitiv to ensure 

uniform calculation criteria and comparability across all the countries involved. This 

methodological step marks a significant change from the previous estimations and lays the base 
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for a more robust fixed-effects panel analysis, capable of capturing both common patterns and 

structural differences within the observed area. 

3.3 Panel Methodology 

The panel model built in this section seek to estimate the joint effect of the main macro-financial 

variables on sovereign CDS spreads, using both the temporal and cross-country dimensions. 

The specification is based on a well-established empirical literature on sovereign risk and credit 

derivatives (Longstaff et al., 2011; Augustin et al., 2014), while introducing an interaction 

variable between the real interest rate and market volatility. The objective is to assess whether 

the transmission of global financial stress is influenced by real financing conditions. 

The estimated equation is as follows: 

!"#! = 	& + (" 7 B6CDBC86K! + ," 7 (B6CDBC86K! 7 "9//.0/234!) + (# 7 <EFK! + ,# 7 (<:=K!7 "9//.0/234!) +	($ 7 (B6CD	BC86K! 7 <EFK!) + ,$ 7 [(B6CD	BC86K! 7 <EFK!)7 "9//.0/234!] + (% 7 *"+K! + ,% 7 (*"+K! 7 ".//.0/234!) + (& 7 !+:K! + ,&7 (!+:K! 7 "9//.0/234!) + (L 7 "678	82	*"+K! + ,L7 ("678	82	*"+K! 7 "9//.0/234!) + (M 7 *>?10?K! + ,M7 (*>?10?K! 7 "9//.0/234!) + ;K! 
 

where the subscript i denotes the country and t the time observation. 

The estimated equation includes all the main variables identified in the previous chapters, 

namely real interest rates, VIX, GDP, inflation, debt to GDP ratio and 10-year government bond 

yields. For each of these variables, as in the previous linear regressions, an interaction term with 

DummyShock was introduced in order to distinguish between normal regimes and crisis phases. 

The dependent variable remains the 5-year sovereign CDS spread, widely recognized in the 

literature as a summary of international markets' perceptions of credit risk, but in addition, much 

attention has been paid to the interaction term between the real rate and the VIX, constructed 

to test the hypothesis that a context of high real refinancing costs makes countries more 

vulnerable to global volatility shocks with an amplified effect on sovereign spreads. 

From an econometric point of view, the model was estimated using a weekly and country-

specific fixed effects approach. Weekly fixed effects allow for the absorption of recurring 

global shocks common to all economies such as financial crises, extraordinary monetary 

policies by the ECB, or episodes of international contagion. Country-specific fixed effects on 

the other hand, isolate the structural and persistent characteristics of individual economies, such 

as fiscal credibility or institutional strength, which don't change in the short term but 
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systematically influence risk perception. This dual specification reduces unobserved 

heterogeneity, improving the consistency of estimates and increasing comparability across 

countries. 

The relevance of this decision has been verified empirically using the AIC and BIC information 

criteria which show a systematic reduction in models with fixed effects compared to pooled 

specifications for each single variable. The likelihood ratio test also confirms the superiority of 

fixed effects specifications demonstrating that their introduction allows common temporal 

dynamics to be captured which, if ignored, would risk contaminating the estimates of 

fundamentals. In this sense, as Greene (2018) underlines that fixed effects shouldn't be 

considered as a technical artifice but rather as an essential tool for absorbing unobserved 

heterogeneity and ensuring model consistency. 

Another crucial methodological element concerns the management of heteroscedasticity and 

autocorrelation problems, which are structurally present in financial data. The Breusch3Pagan 

and Breusch3Godfrey tests have in fact reported non-constant variance and serial persistence 

of residuals, which is hardly surprising given that the literature has repeatedly shown how 

sovereign spreads alternate between periods of stability and sudden spikes linked to exogenous 

shocks, producing highly heterogeneous residuals (Longstaff et al., 2011; Beirne and 

Fratzscher, 2013). Furthermore, CDSs don9t react instantly to new information but integrate 

shocks with systematic delays, reflecting investors' <historical memory= and contagion of 

sentiment (Favero and Missale, 2012). To correct both problems simultaneously, Newey and 

West (1987) introduced Newey-West HAC errors, which robustly recalculate the variances of 

the coefficients. This correction made it possible to distinguish between solid empirical 

relationships, which remain robust after adjustment, and spurious estimates, which lose 

significance because they are generated by distorted residuals. As Newey and West (1987) 

observed, <robust standard errors do not necessarily increase the variance; they realign it with 

the true residual structure=. For this reason it9s possible to say that the result shouldn9t be 

considered a statistical artifice but a better adherence of the estimated variance to the actual 

variance. 

The panel methodology adopted overcomes the limitations of country-by-country regressions 

by integrating cross-country and temporal perspectives and providing a more consistent picture 

of sovereign risk dynamics. The combined use of weekly and country-specific fixed effects, 

together with HAC correction and validation through information criteria and likelihood tests, 

strengthens the robustness of the estimates and ensures that the results reflect structural 
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relationships rather than statistical noise. This approach not only validates the evidence that 

emerged in the previous chapter but also highlights significant divergences between core and 

peripheral countries and provides a better understanding of how markets reinterpret 

fundamentals during times of crisis.
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3.4 Panel Regression Results 
 
 

 
 
 
 
 

 
 

 Table 26: Panel regression OLS results 
 
 
 
 
 
 
Table 26 reports the OLS estimates for the panel fixed-effects regression model over the period 200532025. The countries analyzed are Belgium, Denmark, France, Germany, 
Greece, Ireland, Italy, Netherlands, Portugal, Spain and the United Kingdom, but in this case they are considered jointly, unlike in the second chapter where linear regressions 
were estimated separately for each country. Independent variables are GDP, CPI, the Real Interest Rate, the Debt to GDP ratio, the VIX index, the 10-year government bond 
yield (GBY10Y), and the interaction between the Real Interest Rate and the VIX index, each interacted with a DummyShock variable capturing crisis period. The dependent 
variable is the 5-year sovereign CDS spread. Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. Data are 
sourced from Bloomberg. 
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3.4.1 Panel regression analysis 

Panel regression is a crucial step in the analysis, because it allows the analysis to capture the 

average behaviour of European markets, while isolating the differences in regime between 

periods of stability and periods of shock. The results clearly show that fundamentals don9t have 

a constant weight, but change meaning depending on the context, confirming the idea of regime-

dependent transmission (Augustin et al., 2014). 

About GDP that would be expected to be negatively associated with sovereign risk shows a 

weak and insignificant coefficient on average but during shocks it plays a decisive role, with a 

strongly negative effect on CDS. This means that in times of crisis growth is interpreted by 

markets as a guarantee of fiscal resilience and debt sustainability. The result is consistent with 

Beirne and Fratzscher (2013), who document how growth significantly reduces risk premiums. 

However, it's surprising that in ordinary times GDP doesn't have such a clear impact because 

this may reflect the effect of <conditional belief= on the markets, which in normal times take 

the fiscal sustainability of core countries for granted and penalize peripheral countries less. 

Results obtained shows that it9s only when a crisis erupts that growth is once again considered 

a key driver. 

Inflation has a negative average coefficient which is accentuated during periods of shock. At 

first impression this result is counterintuitive in fact the literature (Aizenman, Hutchison, and 

Jinjarak, 2013) tends to associate inflation with increased vulnerability, especially in unstable 

contexts. However, the European context under consideration has long been characterized by 

deflationary pressures, especially after the debt crisis and during the pandemic. In this context, 

an increase in prices hasn9t been interpreted as a loss of competitiveness, but as a sign of 

recovery and a mechanism for reducing the real weight of debt. This interpretation reflects the 

fear of deflation rather than the risks of moderate inflation: a result that is therefore not contrary 

to theory but linked to the particular historical context. 

The real rate is a key variable calculated as the difference between the 3-month Euribor rate 

and the inflation rate (CPI), in order to capture the actual cost of financing net of inflationary 

erosion. This methodological choice is consistent with empirical practice because long and 

homogeneous time series of real returns on inflation-indexed securities are not always available 

and the difference between short-term nominal rates (3 months Euribor) and CPI is a widely 

accepted proxy for the ex-post real rate. In the literature, similar approaches have been adopted 

to assess actual financing conditions in sovereign markets, with the aim of measuring the 
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monetary policy stance and debt sustainability in real terms. On average, it9s negatively 

associated with CDS spreads, confirming that positive real rates are perceived as a sign of fiscal 

and monetary credibility. This result is consistent with Beirne and Fratzscher (2013), according 

to whom the strengthening of real monetary policy is interpreted by the markets as discipline. 

However, the story changes when the real rate is combined with global volatility (VIX) in fact 

the positive and significant interaction shows that, in the presence of high international 

uncertainty, the reassuring signal of real rates is attenuated, because markets reinterpret them 

as an increase in the cost of financing in an already fragile environment. This result is extremely 

interesting because on the one hand it confirms the idea of Longstaff et al. (2011) that global 

factors dominate in conditions of high risk and on the other hand, it enriches the literature by 

showing that the same variable can take on opposite meanings depending on the volatility 

regime. Furthermore, the triple interaction (Real Rate × VIX × DummyShock) has a negative 

coefficient, indicating that in times of extreme crisis, the amplifying effect disappears. Here, 

the explanation isn't economic but institutional because markets know that, in exceptional 

situations, the ECB intervenes with extraordinary instruments (OMT, PEPP, LTRO), 

neutralizing the informational value of real rates and volatility. This is, from my point of view, 

a form of <anticipated moral hazard,= already discussed in the literature (Ejsing & Lemke, 

2011), whereby operators no longer read market conditions as risk signals because they take 

institutional support for granted. 

The isolated VIX Index shows a slightly negative coefficient, which may seem anomalous 

compared to theory but the interaction with DummyShock completely reverses it to positive 

and very significant. This indicates that outside of crises, global volatility doesn9t mechanically 

transmit to spreads, while during shocks it becomes one of the main determinants, as shown by 

Longstaff et al. (2011). This is a clear example of non-linearity in fact the global factor emerges 

only when the regime changes, consistent with the idea of Augustin et al. (2014). 

The ten-year yield on government bonds, on the other hand, has a very strong positive effect 

both in normal and shock regimes, confirming the solvency logic described by Pan and 

Singleton (2008) and De Santis (2012). The positive change in rates is interpreted as a direct 

increase in refinancing costs and therefore as an increase in risk. The only difference is that, in 

a shock regime, sensitivity becomes less pronounced, probably because markets know that 

nominal rates can be distorted by extraordinary monetary policies. 

The debt to GDP ratio on the other hand, has a negative and significant coefficient, a result that 

appears to be in stark contrast to much of the literature. Traditionally, debt has always been 
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seen as the main determinant of sovereign risk (Pan & Singleton, 2008). In our case however, 

the markets no longer seem to punish debt levels but rather interpret it a less relevant variable 

during crises. The explanation lies in the European context and the role of the ECB: instruments 

such as OMT and PEPP have 8broken9 the link between debt and spreads, causing markets to 

focus more on liquidity, current yields, and global factors than on debt stock. This is a 

counterintuitive result but one that is fully justifiable when viewed within the European 

institutional framework as also noted by De Grauwe and Ji (2013). 

Overall, the panel model shows that markets don't interpret fundamentals in a static manner but 

reinterpret them depending on the regime and institutional context. Growth only takes on value 

during crises, inflation becomes positive in a world that fears deflation, real rates are rewarded 

but lose strength as global risk increases, the VIX dominates only in crises, ten-year yields 

remain the main channel for transmitting solvency, and debt loses its centrality as a result of 

institutional guarantees. These aren't contradictions, but a picture consistent with the idea that 

European sovereign risk is a regime-dependent and institution-driven phenomenon, as 

highlighted in the most recent literature. In this sense, our results confirm and at the same time 

enrich the studies by Longstaff et al. (2011), Augustin et al. (2014) and Beirne and Fratzscher 

(2013), offering new evidence on the joint role of fundamentals, global factors, and institutional 

interventions in determining sovereign spreads. 
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3.5 Robustness checks for the panel regression 
 

 

Ç

 
 Table 27: Robustness checks Panel regression  

 

 
 Table 28: Panel regression results- Newey - West HAC standard errors 
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 Table 29: Panel regression results- Newey - West HAC standard errors and VSTOXX variable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: Table 27 reports the robustness checks for the panel regression model. The diagnostic tests include the Breusch3Pagan test for heteroskedasticity and the Breusch3Godfrey test for 
autocorrelation. The information criteria AIC and BIC are reported before and after the introduction of weekly and country fixed effects while the Ç² statistic corresponds to the Likelihood Ratio 
(LR) test confirming the appropriateness of including both country and time fixed effects. Table 28 reports the panel regression coefficients estimated with heteroskedasticity and autocorrelation 
consistent standard errors using the Newey3West procedure. This correction accounts for potential serial correlation and heteroskedasticity in the residuals. Table 29 reports the panel regression 
considering the VSTOXX variable instead of the VIX Index variable. Coefficients are estimated with heteroskedasticity and autocorrelation consistent standard errors using the Newey3West 
procedure. Standard errors are reported in parentheses and ***, **, * denote statistical significance at the 1%, 5%, and 10% levels. Data are sourced from Bloomberg
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The use of panel regression is central to the analysis because it allows to overcome the 

limitations of linear estimates for individual countries and provides a unified view of the 

mechanisms linking macro-financial fundamentals to sovereign risk. The choice of a fixed 

effects model was tested and validated by the Hausman test on the simplified model without 

interactions, which rejected the hypothesis of no correlation between unobserved heterogeneity 

and regressors. This result confirms that fixed effects are the appropriate tool for capturing the 

structurally heterogeneous nature of European markets, avoiding biased estimates. 

The Breusch3Pagan and Breusch3Godfrey diagnostic tests systematically reported the presence 

of heteroscedasticity and autocorrelation. Nevertheless, as anticipated, these phenomena are 

normal for high-frequency financial series such as CDS, where volatility and historical memory 

of shocks are structural features and not statistical anomalies. To address these issues, Newey-

West robust errors have been used for the correction, which allowed to obtain consistent 

estimates by realigning the estimated variance with the actual variance of the residuals. 

Subsequently, we introduced an even more stringent correction using two-way clustering by 

country and week in order to simultaneously control for intra-country correlations and cross-

country common shocks. In support of this choice, the AIC and BIC information indices showed 

a clear improvement with the introduction of weekly fixed effects, and the likelihood ratio test 

confirmed that the specification with joint fixed effects for country and time represents the best 

compromise between parsimony and explanatory power. As Greene (2018) says fixed effects 

absorb unobserved heterogeneity and improve the internal consistency of the model, preventing 

for this reason shared shocks from being improperly attributed to fundamentals. 

Considering these methodological corrections, the panel results emerge as clearer and more 

robust. Compared to OLS models for individual countries, panel estimates confirm the 

underlying trends but make them clearer and less fragmented. For example, GDP shows a 

negative average coefficient that becomes significantly more negative during shocks. In linear 

regressions, GDP showed uneven trends across countries, with sometimes unstable signs. In the 

panel however, the result converges towards a common dynamic, namely that growth reduces 

sovereign risk even under normal conditions but becomes an essential driver of credibility in 

times of crisis as said by Augustin et al., according to whom "sovereign credit risk is regime- 
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dependent and strongly influenced by common-time factors that shape investors' risk 

perception"25. 

Inflation, on the other hand behaves counterintuitively as the coefficient is negative even in 

normal times and even more so during shocks, both in the test with HAC errors and in the test 

with the VSTOXX variable. At first glance, this seems to contradict the literature linking higher 

prices to increased risk (Aizenman, Hutchison and Jinjarak, 2013). However, in the European 

context marked by deflationary pressures such as debt crisis and pandemic, the increase in 

prices has been interpreted as a sign of recovery and a factor in reducing the real weight of debt. 

In this sense, the result doesn't overturn the general theory but rather adapts it to the historical 

and institutional context, approaching the interpretation of Beirne and Fratzscher (2013), 

according to which the effects of inflation on CDSs are selective and depend on the regime. 

The real rate confirms its central role in fact the coefficient is strongly negative in all tests and 

is further amplified in interaction with shocks. The markets therefore reward higher real rates 

as a sign of discipline and credibility, especially in turbulent times. This result is in line with 

the literature highlighting the role of real monetary conditions in determining sovereign risk 

(De Grauwe and Ji, 2013). Even more interesting is the positive interaction between real rates 

and volatility, both VIX and VSTOXX index as they show that the disciplining effect of real 

rates is attenuated or even reversed when global uncertainty increases, consistent with Longstaff 

et al. (2011), according to whom global factors can dominate fundamentals in times of 

maximum tension. 

The debt to GDP ratio is one of the most surprising results. Contrary to theoretical expectations 

(Pan & Singleton, 2008; Aizenman et al., 2013), the coefficient is negative and significant both 

in normal conditions and in shock regimes. In other words, higher debt is associated with lower 

CDSs. This reversal of classical logic isn9t a statistical effect but reflects European institutional 

developments. Instruments such as OMT and PEPP have broken the so-called doom loop 

between debt and spreads, causing markets to focus more on liquidity and short-term factors 

rather than on debt stock. This persistence indicates that the estimated relationships don9t 

depend just on statistical biases but reflect structural and regime-dependent mechanisms, in line 

with De Grauwe and Ji's observation that "the ECB's commitment has broken the doom loop 

 
25 Augustin, P., Boustanifar, H., Breckenfelder, J., & Schnitzler, J. (2016). <Sovereign to corporate risk spillovers=. ECB 
Working Paper Series, No. 1878. European Central Bank. 
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between sovereign debt levels and risk premia,"26 redefining the role of fundamentals in the 

European context. 

The volatility channel confirms its regime-dependent nature, showing differentiated behaviour 

between normal phases and periods of crisis. With the VIX, which measures the implied 

volatility of options on the S&P 500 index and is universally recognized as the <fear gauge= of 

global markets, the coefficient is negative or negligible in ordinary periods, while it becomes 

strongly positive during shocks. This result indicates that global volatility doesn9t automatically 

and linearly affect sovereign CDSs but becomes the main driver in times of financial tension. 

In normal times, volatility can even take on a neutral role or even be interpreted as a 

physiological adjustment of the markets, while in times of crisis it is the central element that 

guides investor expectations. The observed dynamic is fully consistent with the interpretation 

of Longstaff, Pan, Pedersen, and Singleton (2011), according to whom <sovereign credit risk is 

regime-dependent and strongly influenced by common-time factors that shape investors' risk 

perception=. 

A comparison between the VIX and the VSTOXX allows to draw a further conclusion that is, 

when the VIX is replaced with the European volatility index, the significance of the coefficients 

decreases. The relationship remains positive in times of shock, but with less intensity. This 

highlights that the link between volatility and European sovereign CDS is robust but depends 

on the proxy used.  The sensitivity of European markets therefore seems to be anchored 

primarily to the global measure of US volatility, while the European regional component 

provides weaker and less systematic signals. This result reflects the high degree of integration 

of European sovereign markets with international financial markets, whereby investors view 

CDS not only as a function of domestic or regional risks, but above all as part of a global 

sovereign credit market. 

The literature offers further confirmation of this point of view in fact, Longstaff et al. (2011) 

empirically demonstrate that much of the variation in sovereign CDS worldwide can be 

explained by common risk factors attributable to global financial markets rather than to the 

specific fundamentals of each country. Remolona, Scatigna and Wu (2008) also observed that 

spikes in CDSs often coincide with episodes of global instability, confirming that international 

volatility acts as a catalyst for perceptions of sovereign risk. Dieckmann and Plank (2012) also 

highlighted that, during the European sovereign debt crisis, the CDSs of peripheral countries 

 
26 De Grauwe, P., & Ji, Y. (2013). <Self-fulfilling crises in the Eurozone: An empirical test=. Journal of International Money 
and Finance, 34, 15336 
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were highly sensitive to global indicators of risk aversion, signalling that markets weren9t 

limited to pricing local fiscal conditions but incorporated an international dimension. 

Furthermore, Beirne and Fratzscher (2013) emphasized that Eurozone sovereign spreads are 

affected by a mix of global and domestic factors, but with the former weighing significantly 

more heavily in times of tension: in periods of crisis, therefore, global drivers prevail in the 

formation of CDS. All this confirms and reinforces the results obtained in the panel regression. 

Robustness checks confirmed the general pattern already emerging from OLS panel 

regressions, reinforcing its overall consistency. Most of the results are in line with the main 

findings in the literature, as in the case of GDP, whose effect is regime-dependent, ten-year 

yields, which remain the main channel of risk transmission, and volatility, which tends to 

amplify in times of shock. Other results, however, add something or correct the traditional 

interpretation in fact inflation for example is seen as a sign of recovery rather than a risk factor, 

while the debt to GDP ratio shows a surprisingly negative coefficient, a result that can be 

explained considering the ECB's intervention. Together, these elements draw a picture 

consistent with the idea that European sovereign risk is a structurally regime-dependent 

phenomenon strongly influenced by the institutional context in which economic fundamentals 

remain central, but their weight varies significantly depending on market conditions and the 

guarantees provided by institutions. 
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Conclusions 

The analysis conducted in this thesis aimed to investigate the impact of exogenous shocks such 

as financial crises, pandemics, and geopolitical tensions on the transmission of monetary policy 

and the perception of sovereign risk, measured through five-year CDS. Unlike much of the 

existing literature, the approach adopted involved the systematic interaction of the 

DummyShock variable with all macro-financial variables, in order to capture how the link 

between fundamentals and sovereign risk structurally changes with changes in market regimes. 

This approach was applied both to linear regressions for individual countries and to a panel 

model with fixed effects, allowing for a dual level of analysis: on the one hand, specific national 

dynamics; on the other, common European trajectories. 

The results offer three main messages. First, shocks don9t simply produce a "higher level" of 

spreads but change the structure of economic relations. In the panel regression, GDP has an 

average negative coefficient that intensifies during shocks; inflation is negative on average and 

more negative during shocks; the real rate is negative on average but its interaction with the 

VIX is positive and significant, indicating that the "credibility" effect of real rates weakens 

when global volatility increases; the isolated VIX is weakly negative outside of crises but 

becomes strongly positive during shocks and the ten-year yield has a large and positive impact, 

in line with the solvency logic. 

A particularly relevant and partly counterintuitive result concerns the debt to GDP ratio which 

shows a negative and significant coefficient. This finding contrasts with traditional literature 

(Pan & Singleton, 2008; De Santis, 2012), which identifies debt levels as the main determinant 

of sovereign risk. The explanation however, from my point of view isn9t technical but 

institutional: in the European context, the ECB's extraordinary instruments (OMT, LTRO, 

PEPP, TPI) have helped "break the vicious cycle" between sovereign debt and spreads, shifting 

markets' attention to variables such as liquidity, the yield curve, and global volatility. As De 

Grauwe and Ji (2013) point out, "the ECB's commitment has broken the doom loop between 

sovereign debt levels and risk premia". In this sense, the debt to GDP variable doesn9t disappear 

but is being reinterpreted: no longer as a direct indicator of risk, but as a manageable factor 

within an institutional framework that has changed investors' expectations.  

About this, in the last few weeks, France has entered a period of intense political and fiscal 

tension. In fact the government has been forced to revise its deficit and financing needs upward, 

presenting an adjustment plan that highlighted the difficulty of bringing public finances back 
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towards the 3% of GDP limit set by the European treaties. In all this contest even the majority 

proved fragile, with parliamentary debate on the budget and the risk of a political crisis 

heightening uncertainty about the country's ability to maintain fiscal credibility. The market's 

immediate reaction led to a strong increase in French government bond yields, reaching their 

highest levels in over the recent years. For short and intermediate term maturities (especially 

235 years), they even surpassed Italian yields, reversing a seemingly consolidated hierarchy. 

This shift in perception stems less from macroeconomic data than from the institutional context 

in fact in the absence of a clear fiscal strategy and an unstable political environment, investors 

have deemed holding French debt riskier (according to Bloomberg data, the French debt to GDP 

ratio stood at 113.8%). Italy, by contrast, despite a much higher debt level (according to the 

latest Bloomberg survey, the debt to GDP ratio was 136.9%), currently enjoys greater 

confidence thanks to a relatively stable political situation and the implicit guarantee provided 

by the ECB's extraordinary instruments. 

In this sense, the events in France confirm the empirical findings of our analysis: the debt to 

GDP ratio is no longer interpreted by markets as a mechanical and self-sufficient indicator of 

sovereign risk but is being reinterpreted in light of the institutional and political framework 

within which it is set. 

Second, the effects aren9t homogeneous in fact the country analyses and the panel framework 

converge in showing strong cross-country heterogeneity, with market determinants such 

volatility and interest rates gaining more weight in turbulent periods, while macrostructural 

indicators lose some of their explanatory power. This result is consistent with the thesis's 

starting point and with the use of a panel to pool systemic factors while allowing structural 

differences to emerge. 

Third, the results obtained through the regression are robust. Diagnostic tests detected 

heteroskedasticity and autocorrelation, which are physiological aspects of macro-financial data 

but the use of robust HAC errors safeguards statistical inference. In addition, weekly fixed 

effects significantly improve the information criteria and the likelihood test confirms the 

superiority of the specifications with temporal FEs. This indicates that a significant portion of 

the residual variability was due to shocks common over time; once controlled, the contribution 

of fundamentals becomes more readable and the estimates more consistent. The combination 

of country + time maximizes the balance between parsimony and explanatory power. 
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In addition to confirming several findings already established in the literature, this thesis offers 

an original contribution thanks to the methodological approach adopted. In particular, the 

systematic interaction of the DummyShock variable with all macro-financial fundamentals has 

made it possible to highlight that exogenous shocks don't just cause a general increase in 

sovereign spreads but also structurally change the relationship between economic variables and 

risk perception. The combined use of single-country regressions and a fixed-effects panel model 

has made it possible to distinguish national specificities from common European dynamics, an 

approach that has been little explored in existing studies. The results show, for example, that 

GDP becomes a decisive determinant of CDS spreads only in times of shock, while the 

interaction between the real rate and market volatility (VIX) represents an innovative 

perspective for understanding the transmission of monetary policy in times of tension. This 

evidence suggests that sovereign risk in Europe is highly dependent on the market regime and 

that policy responses, particularly those of the ECB, must take this non-linear nature into 

account. In this direction, this thesis contributes to advancing the academic debate both from a 

methodological perspective, demonstrating the benefits of models with shock-related 

interactions, and from an applied perspective, offering relevant insights for the analysis of 

financial stability. 

From a methodological point of view, the use of DummyShock allowed us to move beyond the 

binary pre and post crisis approach commonly used in the literature, allowing us at the same 

time to estimate a separate coefficient for each regime and capture for this reason the regime-

dependent nature of markets. Furthermore, robustness tests strengthened the reliability of the 

results, as the HAC corrections resolved issues of heteroskedasticity and autocorrelation. The 

introduction of weekly fixed effects improved the informative indices and confirmed that a 

significant portion of the residual variability was related to common temporal shocks. 

The results obtained clearly answer the research question: exogenous shocks radically alter the 

drivers of sovereign risk, in a nonlinear and regime-dependent manner, with asymmetric effects 

across countries but also with common components that must be isolated to correctly interpret 

the fundamentals. From an economic perspective, this means that under normal conditions, 

markets tend to underestimate fiscal differences and place confidence in the stability of the 

system, while during shocks they reevaluate growth and institutional credibility as guarantees 

of sustainability, give greater weight to global market factors and reinterpret variables such as 

inflation or real rates in a defensive manner. 
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It remains essential to distinguish what the model can and cannot do. The objective is not to 

predict the magnitude of future spread movements (each shock has its own nature), but to 

identify the direction and nature of the links between macro-financial variables and sovereign 

risk in different regimes, providing an operational framework for interpreting expected 

pressures on spreads during crises. 

On the policy front, the results suggest that monetary policy, even in its unconventional forms, 

is unlikely to compensate for structural fragilities in the presence of large-scale shocks in fact 

the fiscal resilience and institutional credibility remain necessary conditions for preventing 

financial fragmentation. About this, the role of ECB instruments is crucial in containing 

contagion and "breaking" the loop between sovereign debt and risk. Their effectiveness is 

greatest when anchored to credible public finance and reform strategies. 

Finally, regarding limitations of the paper, such as multicollinearity induced by the many 

interactions and the technical impossibility of replicating the Hausman method on the full 

specification, the hetero and autocorrelated nature of the residuals are addressed with 

appropriate corrections and discussed with interpretative caution. These results pave the way 

for future developments such as nonlinear panel techniques, sentiment indicators, textual or 

uncertainty measures and models capable of better mapping heterogeneity and structural breaks 

along the shock cycle. 
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