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Abstract 

 

 

The focus of this study is the European CDS and CDO markets. Using a regression-

based approach we estimated the relevance of market-based proxies for explaining the 

first differences of the logarithm of European CDS Index tranches premia (iTraxx 

Europe 5-year index). Therefore, our sample is comprised by daily data since February 

2005 to February 2012, of iTraxx Main 5-year tranche premia and proxies for credit 

risk, interest rate risk, liquidity risk, equity returns and market volatility. 

In order to understand if there were significant changes in the CDO market after the 

financial crisis, we run two additional regressions, where first, we add a time dummy to 

isolate the periods before and after the turmoil and, after that we include a time dummy 

to isolate the period after the Lehman Brothers´ collapse. 

Our main findings are that proxies for credit risk, risk-free rate risk and market 

volatility are significant in all tranches when we consider the entire sample. 

Moreover, equity returns and the slope of the term structure seem to play a more 

important role in pricing tranche premia, since the start of the financial crisis of 2007.   

 

 

 

 

 

 

 

 

*Acknowledgements: I would like to thank to my supervisor Raquel M. Gaspar for all the 

support provided during these last months. I would also like to thank to Luís Carvalho for his 

effort in providing the data for the empirical work. Finally I am very grateful to my parents, 

brother and grandfather for their permanent support.    

 

 

 



 

 
 

 
2 

 

Resumo 

 

 

Este estudo tem como objetivo estudar o mercado europeu de CDS e CDO.  

Através de uma análise econométrica estimaremos a relevância de diversas variáveis 

para explicar o logaritmo das primeiras diferenças dos spreads das tranches do CDO 

baseado no iTraxx Europe 5-year. 

Assim, a nossa amostra é composta por dados diários desde Fevereiro de 2005 até 

Fevereiro de 2012 das tranches do iTraxx Main 5-year e de proxies para os riscos de 

crédito, taxa de juro, liquidez e para a volatilidade de mercado e rendibilidades do 

mercado acionista. 

Para aferir se houve alterações significativas no mercado Europeu de CDO depois da 

crise financeira, estimaremos duas regressões adicionais, onde na primeira utilizaremos 

uma dummy temporal para isolar os períodos antes e depois da crise e na segunda outra 

dummy temporal para isolar o período após a falência do Lehman Brothers. 

As nossas principais conclusões são que as proxies para os riscos de crédito e de 

taxa-de-juro, bem como a volatilidade de mercado são relevantes em todas as tranches 

para a totalidade do período da amostra. 

Além disso, as rendibilidades do mercado acionista e o declive da estrutura temporal 

parecem assumir uma maior relevância para explicar as tranches do CDO depois da 

crise financeira de 2007.  
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Introduction 

 

The development of the credit risk market is commonly seen as one of the major 

progresses in the Finance area. 

This market provided market participants with more practical tools for hedging their 

credit risk. Basically, the two favorite instruments were initially Credit Default Swaps 

(CDS), and later the Collateralized Debt Obligations (CDO). While CDSs enable 

default protection on a single-entity, the development of the CDO market enabled that 

protection, to be extent to an entire portfolio.    

The summer of 2004 was an important date for the CDO market, as it represents the 

beginning of benchmark indices, whose objective was to track credit spreads. Two 

important ones are the iTraxx Europe (European market) and the CDX NA IG (North-

American market). They are characterized by a standard portfolio comprised by 125 of 

the most liquid CDSs on investment-grade companies in Europe and North-America, 

respectively, and by standard tranches, ranging from the riskier one (equity tranche) to 

the safer one (Senior tranche). This innovation allowed the development of the synthetic 

CDOs market. 

As synthetic CDOs´ reference portfolios are comprised by short-positions in CDS, 

the existence of those benchmark indices provided the creation of index-based synthetic 

CDOs. Moreover, the existence of standard tranches fostered the single-tranche trading, 

which enabled different risk-profile investments.   

Although the huge growing of the CDO market, soon, market participants have faced 

a problem that had serious consequences a few years later. For instance, the CDOs 

based on iTraxx index are backed by a portfolio of 125 CDS on investment grade firms 

in Europe. As we mentioned above, CDOs are divided into several tranches. The senior 

tranche is affected if there are a relevant number of defaults in the portfolio. Thus, 

default correlation within the credit portfolio assumes a major role in valuing the CDO 

tranche premium. The problem here is that having a credit portfolio of 125 CDS 

requires an up-to-date calculation of the default comovements of 125 firms. 

As the subprime crisis has shown, market participants (and rating agencies, as well) 

are not correctly calculating the risk inherent to that market, underestimating it. 
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This led to devastating consequences since the beginning of the summer of 2007. 

The period between July 2007 and March 2008, for instance, illustrates the huge impact 

that the financial turmoil had in market participants. According to Blackburn (2008) in 

this period U.S investment banks and brokerages had an estimate loss of $175 billion of 

capital, leading to the need of “rescue” of Bear Sterns, one of the main investment 

banks, by J P Morgan Chase with the support of guarantees provided by the Federal 

Reserve.     

The objective of our paper is to realize if the financial turmoil has caused significant 

changes in the determinants of Main iTraxx 5-year´s tranches (The iTraxx Europe 5y 

index- based CDO). Using a regression-based methodology we will evaluate how a set 

of financial market variables can explain the first differences of log tranche premia of 

that CDO. We use the five available standard tranches of iTraxx Europe, 0-3%, 3-6%, 

6-9%, 9-12% and 12-22%.  

We will use daily data since February 2005 to February 2012 of variables that will be 

used as proxies for portfolio credit risk, credit risk correlation, yield curve, market 

liquidity, equity returns and market volatility. 

We will run a regression for the entire period of time and after that, by using time 

dummies, we will estimate the impact of financial crisis in the determinants of tranche 

premia. 

Our paper is organized as follows: in Chapter 1 we introduce the CDS and CDO and 

explain their main characteristics. Chapter 2 contains some of the most important 

literature produced about credit risk, with focus on the determinants of CDO tranches´ 

spreads. In Chapter 3 we introduce our empirical analysis, explaining the methodology 

and providing the results obtained. In Chapter 4 we conclude.    
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1. The Credit Risk Market 

 

1.1. Credit Default Swaps 

 

Credit Default Swaps are credit derivatives that were introduced in financial markets 

by the mid of 1990s.  An increase number of insolvencies like Enron and Worldcom in 

that decade promoted the need of banking system to better manage their credit 

portfolios. 

The beginning of the XXI century can be considered as the starting point for a 

sustained growth of this type of credit derivative. In 2002 the gross notional amount 

outstanding was below USD 2.000 billion and in 2007 that value was almost USD 

60.000 billion (Deutsche Bank research, 2009).   

After the recent financial crisis, CDSs have started to be seen as a dangerous 

instrument for the stability of the financial system. In fact, with Lehman Brothers´ 

bankruptcy, several weaknesses were uncovered in this market. For instance, the 

realization that counterparty risk was not being adequately considered. 

The results for the global economy were catastrophic, and for this reason the CDS 

market has shrunk. Notional amounts outstanding fell from around USD 60 billion in 

2007, to USD 42 billion in 2008 (BIS Quarterly Review, June 2009).     

Nevertheless, in order to understand the serious consequences driven by the crisis, it 

is important to understand how CDSs work. 

A Credit Default Swap is a contract that enables investors to trade or hedge the risk 

of a certain entity entering in default (the reference entity). From one side, we have the 

protection buyer which pays an annualized premium until the maturity of the contract, 

or until a pre-agreed credit event takes place. In the other side, we have the protection 

seller that receives the premiums, in return for a compensation of the protection buyer, 

in case of the reference entity defaults during the life of the contract, or other 

contractually agreed credit event occurred. Like this, we can consider a CDS an 

insurance instrument. 
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It is important to highlight that the default of the reference entity is just one of the 

different credit events defined in a CDS contract. 

The following figure shows the most important payments that take place in a CDS 

contract. 

Figure 1 – Credit Default Swap 

 

 

Despite the drawbacks of CDS market uncovered by the crisis, it is important to bear 

in mind that there are positive aspects in investing in this type of product. 

As an instrument allowing the credit risk transfer, one of the main advantages of 

CDSs is to be used as a risk management tool. As we will show with a simple example 

this may have positive effects in the ability of banks in granting loans to their 

customers. 

Imagine a recent successful company which wants to take a loan with its bank, to 

expand its facilities, in order to increase its productive capacity. The bank has already 

studied the proposal and it believes that is a good initiative. The problem is that this 

bank already works with several companies from the same industry. Lending money for 

this project would mean a higher exposure due to an increasing concentration risk. 

Like this, without other solution this project would fail as the company does not have 

sufficient funds to take it for its own. 

However, if a CDS of that company is available, the bank can actually concede a 

loan without increasing its credit risk. By buying a CDS, it is protecting itself for a 

hypothetical credit event of the borrower company. By entering in a CDS contract the 

bank is passing the credit risk for another entity, which wants to hold this type of 

exposure. In the end of the day, due to the possibility brought by the CDS framework a 

new productive investment can take place, the lending bank does not hold the credit risk 
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in its loans portfolio and, an entity desiring that exposure achieved it by means of a 

CDS contract. 

Associated to this advantage, we can indentify another major benefit of CDS market.  

As we saw, by entering in a CDS contract, lenders can mitigate the credit risk 

associated to the loan. If we think globally this means that CDS allow the holders of 

riskier portfolios to reduce their exposure by entering in a CDS as the protection buyers. 

In the other hand, there are several entities wanting to take exposure to that type of risk. 

Thus, these transactions taking place in the CDS market result in a better 

diversification of the financial institutions´ portfolios at the expense of market 

participants, which want to open positions in the credit risk market. 

In other words, diversification is achieved more efficiently and as a result, when 

there are an unusual number of bankruptcies at the same time, the overall costs for the 

economy as a whole must be smaller. As Weistroffer (2009) refers, this is what 

happened in 2001 and 2002 with the cases of Enron and Swissair. 

However, the recent financial crisis has shown that the mere existence of a CDS 

market is not sufficient to mitigate the overall costs for the global economy. Many 

reasons were identified to explain the contagion effect, mainly after the Lehman 

Brothers´ default.  

For instance, one important reason is the fact that the existence of the CDS market 

fostered a common risk profile between the several market participants. This means that 

investment banks, hedge funds and insurer companies took positions, generally, in CDS 

with the same underlying asset. Furthermore, as market participants were 

simultaneously sellers of protection and underlying reference entity in some CDS, this 

contributed to an increase in counterparty risk. 

  

1.2. Collateralized Debt Obligations 

 

The recent financial crisis has highlighted the dangers brought by the existence of 

large amounts of CDOs in financial institutions´ balance sheets. As we can see in 
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Barnett-Hart (2009), CDOs were responsible for about $542 billion of the trillion 

dollars losses caused by the financial crisis, since 2007. 

 Similarly to what we have done in the previous section, we will describe the 

mechanics of CDO market and indicate some of the positive aspects that this instrument 

provides to market participants, which explain the fast growth observed, mainly since 

the beginning of the XXI century. But, first, we will introduce briefly the steps that 

were made before the creation of the CDOs. 

One of the major risks that financial institutions face is credit risk. Credit risk can be 

defined as the risk of a decrease in value of a debt instrument, caused by an increasing 

difficulty of the borrower entity to fulfill the obligations, inherent to the loan contract. 

This risk can result in an increase in credit spreads, reduction of credit ratings and in an 

extreme case, it may result in default of the borrower. 

Over the years, efforts have been made in order to reduce this risk. Before the 

development of the credit derivatives market, financial institutions used to mitigate 

credit risk by selling the loans that they originated to other entity. 

 In the 1980s, although, a new type of credit risk transfer technology was introduced 

in the financial markets, the so-called securitization. 

In securitization, a Special Purpose Vehicle (SPV) works as an intermediary between 

the financial institution, who originated the loans, and investors that will buy the 

securities issued by the SPV. 

So, the financial institution who has conceded the loans, in order to reduce its credit 

risk, transfer it to another entity. With this objective, a pool of loans is created and after 

that is sold to the SPV. The SPV with the pool of loans creates a new security and then, 

sell it to other investors. In order to buy the pool of loans to the financial institution, the 

SPV uses funds obtained from the issuance of the new securities. Moreover the 

payments of interest and principal on these new securities are provided by the cash-

flows of the pool of loans originated by the financial institution. Like this, financial 

institutions can transfer almost all the credit risk to the investors of the securities issued 

by the SPV, and make their balance sheets more robust to credit events. 

During the years after the creation of the securitization process, financial engineers 

worked to improve this technique and as it is referred in Fabozzi et al (2007) the first 
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CDO was created in 1987. This CDO had a pool of assets comprising high-yield bond 

portfolios, and thus, it was denominated Collateralized Bond Obligation (CBO). Having 

briefly introduced how CDOs have arrived to financial markets it is of major 

importance to understand the mechanics behind this complex instrument. 

As being an instrument that has born from the securitization process, in a CDO there 

is a re-packaging of some debt instruments, whose cash-flows are distributed to several 

tranches with different level of seniority. 

In other words, as in securitization, a financial institution sells a pool of debt assets to 

a SPV, which issues new securities based on that pool of assets. A CDO with these 

characteristics is usually called Cash-CDO. 

While the assets of a CDO are the instruments of the pool, we can define the 

liabilities of a CDO as the cash-flows of those instruments. In this case they are ranked 

by seniority, defining the capital structure of the CDO. Starting from the riskier to the 

safest one we have the equity or preferred shares, subordinated debt, mezzanine debt 

and senior debt. This differentiation is achieved by creating different tranches, each one 

corresponding to a different level of subordination. 

For instance, the senior tranche, which has a rating of AAA, is the tranche with the 

greatest amount of subordination below it. By contrast, the equity tranche, which 

usually is not ranked, is the first one that is responsible for the possible losses. 

Due to the nature of our empirical analysis, we will focus in a specific type of CDOs, 

the Synthetic CDOs. 

With the increasing development of credit derivatives market, especially the Credit 

Default Swaps, Synthetic CDOs became one of the most used types of CDOs in credit 

risk market. 

In 1997 the first Synthetic CDO has been created by U.S and European banks and its 

ultimate objective is to reduce the amount of regulatory capital required by the 

regulatory authorities. Instead of selling the loans that they originated, they achieved 

protection by means of this type of CDO. 

In the beginning of the XXI century the Synthetic arbitrage CDOs, which are 

Synthetic CDOs with arbitrage purpose, started to gain importance among the CDO 

market. In particular, by the year of 2005, with the development of the transaction of 
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standardized CDS Indices tranches (which will be addressed in the next section), the 

issuance of these arbitrage CDOs was around $500 billion.  

Regarding the mechanics of a Synthetic CDO, that is something different from the 

older ones. In this case, the pool of assets backing the CDO comprises short-positions in 

several credit default swaps. In other words, the synthetic CDO does not own the 

portfolio of assets that will enable the credit risk exposure. Creating a pool of short-

positions in CDS the credit risk exposure is achieved by selling protection through 

CDS. On the other hand it buys protection by selling the several tranches to the 

investors, which will be responsible for the potential credit losses coming from the 

exposure to the CDS market, starting from a pre-defined attachment point. 

It is useful to clarify the terms attachment and detachment points. 

In synthetic CDOs a certain tranche is responsible for losses in the reference 

portfolio starting from a pre-defined attachment point. In other words, the attachment 

point represents the amount of losses that have to occur in the reference portfolio, in 

order to that tranche starts to be responsible for them. For instance, in equity tranche, 

the attachment point is 0%, as it is responsible since the first losses have occurred. 

The detachment point of a certain tranche represents the amount of losses in the 

reference portfolio that will cause the loss of both interest and principal. Therefore, this 

tranche disappears and its investors loose all of their money. The future losses will be 

responsibility of the tranche immediately above, the tranche with the attachment point 

equal to the detachment point of the previous one. 

The next two figures describe the basic principles of synthetic CDOs. 

The first one specifies the main cash-flows and the second represents a possible 

tranche structure of a synthetic CDO. The numbers in parentheses are the corresponding 

attachment and detachment points. 
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Figure 2 – Main cash-flows of a Synthetic CDO 

 

 

 

Figure 3 – Tranche structure of a Synthetic CDO 

 

 

 

 Regarding the purposes of CDOs we can identify clearly two reasons for the 

existence of this type of instrument. 

First, CDOs can be used for improvements in balance sheets in three ways. They 

enable the financial institution to shrink its balance sheet, reduce the regulatory and 

economic capital that is required by the regulatory authorities. 

We can imagine a bank that has conceded several loans to its clients, but now, wants 

to reduce its credit risk. By sell them to a SPV, which afterwards will create the CDO, it 

is able to eliminate those loans from its balance sheet, reducing the regulatory capital 

that is required to the bank. 

Another aspect associated with balance sheet improvements is the possibility of 

foster the economic growth, by increasing financial institutions´ ability to concede more 

loans, which can result in more productive projects for the economy. By selling the 

older loans to the SPV, the bank is able to lend more money to other clients, which can 

represent more opportunities to other entrepreneurs. 
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Obviously, as the subprime crisis has shown us, this ability brought by CDOs can be 

used to concede loans indiscriminately. In other words, concede loans to borrowers that 

will not be able to fulfill their obligations. As Barnett-Hart (2009) refers, this is one of 

the reasons of the CDO market meltdown. 

Second, CDO can be created for arbitrage purposes. An asset management firm may 

be interested in providing to its customers tranches of CDOs. Like this, an asset 

manager may be requested to compose a certain CDO, and with this objective he will 

buy several assets in marketplace. Once the CDO is created it is sold to investors. The 

main difference for the common mutual funds is that, instead of the investors´ return to 

be proportional to its percentage in the fund, in CDOs that return is linked to the 

seniority of the tranche in which they invested. 

Third, by means of pooling the variety of the debt instruments, CDOs can be a way 

to diversification. If the pool is created taking into account the correlation between the 

assets, it may be created a pool of uncorrelated assets, which leads to a decrease of 

idiosyncratic risk. 

 

1.3. The 2012 OTC derivatives market reform 

 

As we have mentioned above, although the advantages inherent to CDS and CDOs, 

they are not sufficient by themselves, to ensure the stability of financial markets. 

Realizing that, G20 leaders have decided in 2009 to study new ways of regulating the 

OTC derivatives market. Here we summarize the main changes in the rules of the 

European market. 

In the European Union (EU), reforms have been implemented by the European 

Market Infrastructure Regulation (EMIR), which has concluded its work in February of 

this year (2012). In March 2012, it has been approved by the European Parliament, 

concluding this process. 

From this market reform we can highlight three important innovations brought to the 

marketplace. First, it has been agreed that OTC derivatives that have standardized 

characteristics should be cleared through Central Counterparties (CCPs). Second, any 



 

 
 

 
16 

 

derivative transaction (not only OTC derivatives transactions) should be reported to 

trade repositories. These will work as central data centers, which would provide a big 

picture of aggregate positions by class of derivative. Like this, supervision authorities as 

the European Securities and Markets Authority (ESMA), can easily assess how risk is 

being distributed in the market. Third, those contracts that are made without the 

participation of a CCP should have higher capital requirements. These novelties should 

be fully implemented at the end of 2012. 

Concerning the creation of technical standards it has been agreed that this would be 

responsible of European Supervisory Authorities (ESAs). Finally, it has been conceded 

to ESMA the duty of materialize the implemented measures. More precisely, it is 

necessary to identify the classes of derivative that will be centrally cleared, the capital 

requirements for those who would not be, the exceptions that pension funds and non-

financial entities will have and the treatment that intra-groups transactions will receive. 

Another important task that is in development is the convergence of the new reforms 

to the ones that are being developed in United States. 

So far, ESMA is trying to align margin requirements to the ones that are practiced in 

the North-American market. Furthermore, several responsible authorities are working in 

other issues, as the Basel Committee for Banking Supervision and the International 

Organization of Securities Commissions (IOSCO), in order to provide a sustained 

financial stability to Credit Markets and, in conclusion, to avoid the catastrophic 

damages experienced in the financial turmoil.    

        

1.4. The market for Standardized CDS Index Tranches 

 

As we have mentioned before, the possibility to trade a single tranche of a certain 

CDO has fostered the sustained growth of CDO market. 

Instead of trading on the full capital structure of the synthetic CDO, single tranche 

trading allows investors to trade a specific tranche of the CDO. Therefore, we have one 

side selling the protection against potential losses on that specific tranche, and the other 

side buying that protection. It is important to highlight that this single tranche does not 
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belong to the synthetic CDO in which is based. However, according to “Hull (2009)” 

cash flows are determined as if they actually were part of that synthetic CDO. 

The year of 2004 was an important date for the huge growth of the single tranche 

trading. It represents the introduction in the Credit Risk Market of benchmark indices 

whose objective was to track credit default swap spreads. 

Two important standard portfolios have emerged from this operation. For the 

European market it has been created the iTraxx Europe, and for the North American 

market the benchmark index created was the CDX NA IG Index. 

As the focus of our work is the European market, we will focus in the iTraxx Europe. 

However both indices have a similar way of working. 

The standard portfolio of the iTraxx Europe is equally weighted and is comprised of 

125 CDS of the most liquid investment-grade European companies. This choice is based 

on the information sent by the market participants that are part of the credit risk market. 

Every six months, in March and September the portfolio is checked and if there are 

some companies that had been downgraded, they exit the portfolio and other 

investment-grade companies enter in the pool.  

   Although the index trades in the OTC market, usually the favorite place to tailor-

made transactions, it is unquestionable that one of the principal characteristics of this 

benchmark is standardization. There is standard documentation available, for free, to all 

market participants with relevant information for their trade decisions. Moreover, the 

established standards are based on the International Swaps and Derivatives Association 

(ISDA) rules.      

There are available four standard maturities, 3,5,7 and 10-year, with the 5-year being 

the most liquid one. 

Regarding the standard tranches available they are defined by their attachment and 

detachment points as follows: 0-3%, 3-6%, 6-9%, 9-12%, 12-22%. 

Like this the riskier one is responsible for the first three per cent of credit losses in 

the reference portfolio. The safer one becomes responsible after twelve per cent of the 

value of the reference portfolio has been lost. 

In the end of the day, we can consider that investing in the CDS index is similar to 

invest in a CDS on a single firm. The difference is that in case of default of a reference 
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entity, instead of the settlement of the contract as it happens in a CDS on a single firm, 

in the case of the CDS index the result is a decrease in the nominal value of the contract 

equal to the weight of the default entity. 

In the next chapter we will review some of the literature that has provided important 

insights about the mechanics of CDS and CDOs.     

 

 

2. Literature Review 

 

Due to the huge growth of the credit risk market, initially by the Credit Default 

Swaps and lately by the Collateralized Debt Obligations, the research in this area has 

grown during the last years. The complexity of the financial engineering of these 

products, especially in the case of CDOs has fostered the development of literature 

about this subject. 

As we can see in Elizalde (2005), basically there are two types of models that 

attempt to explain default processes: reduced and structural form models. In reduced-

form models, the default correlation is extracted from market data, whereas in structural 

models it is linked to firm´s fundamental variables (assets and debt values, for instance). 

In order to extract the default correlation for reduced-form models, market participants 

use a portfolio credit risk model, namely the Gaussian copula model. Having all the 

variables needed, except the correlation, they use an iterative approach so they can 

adjust the correlation coefficient to adapt for the market tranche premium. 

Several studies attempted to provide consistent valuation methods for CDOs using 

the Gaussian Copula, which is the case of Hull and White (2006) and Kalemanova et al 

(2005). Estimating the default correlation in the reference portfolio has shown to be the 

harder challenge for researchers. For instance, in the case of the iTraxx Europe-based 

CDO, the reference portfolio is comprised by 125 companies. Like this it is necessary to 

calculate the default comovements of those 125 companies, which is difficult due to the 

dynamics of real world. 



 

 
 

 
19 

 

     Another topic of research is to assess the relevant determinants that are present in 

CDO tranches´ spreads. Some important works in this area are Colin-Dufresne et al 

(2001), Boss and Scheicher (2002), Ericsson et al (2005) and Scheicher (2008). 

  For this analysis the most important type of models are the structural ones. As 

Scheicher (2008) pointed, CDS Index tranches are normally valuated by the asymptotic 

single factor model of credit risk.  

   Inspired by Merton´s framework (1974), this model extends to a multivariate 

context in the following way: 

 

Firm i´s asset return is given by, 

 

                                                                            (1) 

 

where, 

      is the correlation of firm i´s asset value with F at time t (     ). 

    is the systematic risk factor (~ N(0,σ)). 

     is the idiosyncratic factor (~ N(0,1) and independent of   ). 

 

With our work we want to provide new insights to the study of the determinants of 

European CDO tranche´s spreads, by introducing a new proxy for equity returns. 

Moreover by isolating the periods before and after the financial crisis and the Lehman 

Brother´s bankruptcy, using new data, allow us to compare the results with older studies 

that attempted to do the same.   

The explanatory variables used in our regressions are market-based factors that 

previous research, has found significant to explain credit spreads and factors that are 

driven by the pricing model that we have mentioned above. We have proxies for credit 

risk, changes in the risk-free rate, liquidity risk, market volatility and equity returns, 

which we will detail in the next chapter. 

 We use a regression-based approach, which was introduced by Collin-Dufresne et 

al. (2001) and then, we identify the determinants contributing to the changes of spreads 

of the different tranches of the iTraxx Main 5y.  
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Recently, Scheicher (2008) has studied the CDS Index tranche market, by analyzing 

the determinants of changes in iTraxx and CDX tranche premiums. He has studied the 

impact of the recent financial crisis in the way that markets value those CDOs.  

 

 

3. Empirical Analysis 

 

3.1. The Data 

 

Due to the nature of our empirical framework the dataset is comprised by daily data 

of nine different variables. Namely, the spreads and the implied base correlations of 

each of the five standard tranches of the iTraxx Main 5-year (both provided by JP 

Morgan bank), the level of iTraxx Europe 5-year index, the 1-year, 5-year and 10-year 

Euro swap rates, the 10-year German Government Bond rate (provided by Bloomberg), 

the level of the STOXX All Europe 100 and VSTOXX indices (provided by STOXX 

data centre).  

Regarding the iTraxx Main 5-year spreads, these are running spreads for all the 

tranches, except for the equity tranche, where they are cash-upfront spreads. In other 

words, in the case of the equity tranche the protection buyer has to pay an upfront 

spread and, after that, it is added a running spread equal to 500 bps, until the maturity of 

the contract. Therefore those 500 bps are always constant and what is changing is the 

upfront spread that is charged. So, for our empirical analysis we are interested only in 

the upfront spread.      

Concerning the period of time of our sample, it ranges from the 7
th

 of February of 

2005 to the 6
th

 of February of 2012 for all the regressions with the exception of the one, 

which the dependent variable is the equity tranche (0-3%). For this one, due to 

unavailable data of tranche spreads, the dataset starts from the 21
st
 of March of 2005 

and ends in the 6
th

 of February of 2012, as the other ones.  
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Moreover, especially from October 2009 to March 2011, due to market illiquidity 

caused by the financial crisis, JP Morgan, for some days, does not have data available, 

for the iTraxx Main 5y tranche spreads, as well to the implied base correlations Like 

this, when we have days without available data we exclude them of the sample. 

In the appendix, Tables IV and V provide some descriptive statistics of iTraxx 

Europe 5year and iTraxx Main 5-year tranche premia series. In Tables VI and VII it is 

available descriptive statistics of the first differences of the log of those two series. 

Figures 10 to 14 show the histograms of tranche´s spreads series. 

3.2. Methodology 

 

The ultimate goal of our work is to realize if the financial turmoil has caused 

significant changes in the determinants of the iTraxx Europe 5-year-based CDO 

tranches´ spreads (iTraxx Main 5-year). Therefore, using the software Eviews we will 

use a baseline regression with data ranging from 2005 to 2012, for each standard 

tranche. After we have the results for the entire period, we will use dummy variables, in 

order to understand if there are differences in the relevance of the explanatory variables 

before and after the crisis. We will use a time dummy that has the value of one after 

June 1, 2007 until the end of the sample, because the summer of 2007 can be considered 

as the starting point of the financial crisis, and then we use it in interaction with the 

other explanatory variables, in order to evaluate the impact of that financial turmoil.  

As we know in that summer, most of the borrowers of the so-called subprime 

products started to default, leading to huge losses in credit derivatives issued by several 

financial institutions. This scenario was the base for an increase in spreads of those 

products (where CDOs are included, obviously). In 2008 credit spreads have continued 

to rise sustainably, as the news of huge losses accounted by several financial institutions 

seemed to do not have an end. Therefore, we can define that year, the harmful period of 

the financial turmoil that caused the serious consequences for financial markets in 

general and for the credit markets in particular. 

So, we have decided to include other regression in our work that includes the 

explanatory variables of the baseline regression and a time dummy, which has the value 
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of one after November 2, 2008. We have chosen this date because at that time the 

Lehman Brothers´ default has already taken place (September, 2008). Therefore our 

dummy does not include the first days after the collapse, which could distort the results, 

as those days reflect the panic of market participants.   

The determinants that we have chosen are based in the research identified above, as 

well how they enter in the regressions. Next, we detail them and explain their relevance.   

 

 

 

 The iTraxx Europe 5y Index 

The level of this index represents the perception of the market about the reference 

portfolio´s credit risk. In other words, it can be seen as an estimation of the expected 

loss in the portfolio. We include the changes of the log of iTraxx index time series in 

our regressions. 

Figure 4 – Level of the iTraxx Europe 5y Index (bps) 

 

Source: Bloomberg 

 

 The Credit risk correlation 

The correlation coefficient is one of the key variables of a credit risk model. Tranche 

premiums are directly influenced by how much the assets of the credit portfolio are 

correlated. If the correlation is too high, the likelihood of many defaults rises, leading to 

a riskier senior tranche. On the other hand, this can be seen as the likelihood of few 

defaults occurs, leading to a less risky equity tranche. So, this is an example of how 

sensitive is tranche premiums to the level of correlation. 
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The proxy we use is the base correlation calculated by the market for each tranche of 

the iTraxx Main 5y. When markets want to express the default comovements in CDOs 

portfolios, this is the indicator that they prefer. 

We use the lagged change of the log correlation, in order to avoid potential 

endogeneity problems in regressions, similarly with what Scheicher (2008) has done.  

 

 The risk-free rate 

The relationship between interest rates and credit spreads is likely to be negative. 

There are some reasons to explain it. We can think that higher risk-free interest rates are 

more likely to occur in a good macroeconomic environment. Thereby, the systematic 

risk factor falls, leading to a decrease in default risk. A more robust explanation is 

driven by the Merton´s model (1974). In this framework a scenario of higher risk-free 

rates leads to a decrease in the present value of the expected future cash-flows. In 

consequence the price of the put option decreases. Furthermore, rising risk-free interest 

rates leads to a higher expected firm value, as in this scenario, the firm´s growth rate is 

likely to increase. Likewise this dynamics tends to lower the put option price. Joining 

the two facts we conclude that insurance costs tend to decrease, and so the credit spread. 

The proxy for the risk-free rate will be the five-year Euro interest swap rate, because 

according to Longstaff et al. (2005), interest swap rates are the preferred measure of the 

risk-free rate for market participants. 

Figure 5 – Level of the 5-year Euro Swap rate (%) 

 

Source: Bloomberg 
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 The slope of the term structure 

Longstaff and Schwarz (1995) have found that a rising slope of the interest rate 

structure leads to a decrease in credit spreads. In their structural credit model, with 

stochastic interest rates, there is a convergence between the short rate and the long rate, 

when we consider the long run. As a result of that, a rising slope tends to increase the 

expected future short rate. As we argument above, higher interest rates will probably 

lower credit spreads. So we expect that the same is true for tranche premiums. 

The estimator for the slope of the term structure will be defined as the difference 

between the ten-year and the one-year interest swap rates in our analysis, similar to 

what Scheicher (2008) has used.  

Figure 6 – Level of the Term Structure (%) 

 

Source: Bloomberg 

 

 Swap spread 

Scheicher (2008) uses the swap spread, which is composed by the difference between 

the ten-year interest swap rate and a German government bond with the same maturity, 

in order to have a proxy for the liquidity risk premium. He uses two arguments to 

support this proxy. First, “the swap spread contains information about the liquidity risk 

premium, because it is affected by the funding operations of banks in the inter-bank 

market (Huang and Neftci, 2003). Moreover, in their analysis they found that their 

proxy for liquidity is highly significant in explaining swap spreads, meaning that this 

type of spread can be used as a liquidity measure. Second, Johannes and Sundaresan 

(2007) have shown that “collateralized interest rate swaps, which have been 

increasingly used in the last few years, are counterparty default risk”. 
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Figure 7 – Level of the Swap Spread (%) 

 

Source: Bloomberg 

 

 

 STOXX All Europe 100 Index 

In structural models framework, one important factor is the firm´s leverage ratio. 

This would represent that we have to estimate 125 leverage ratios. Although, our study 

is not based on an individual basis, as we are working with indices. Boss and Scheicher 

(2002), in their study about the determinants of credit spreads in the euro area have 

faced the same problem. However they relate leverage ratios to firm´s value, in order to 

use as a proxy an equity return index. The relationship that they have made can be 

resumed as follows: for a certain level of debt, leverage will increase, if firm´s value has 

decreased. This will lead to a negative relationship between equity value and credit 

spreads. If higher leverage ratio means that firm´s value has decreased, the company has 

become riskier and, for this reason the insurance costs must be higher. 

Another reason to expect a negative relationship between equity return and credit 

spreads relies on the assumption argued by Colin-Dufresne et al. (2001). The 

hypotheses says that, changes in the macroeconomic environment can influence changes 

in credit spreads even if the probability of default does not change, because the 

occurrence of changes in the expected recovery rates. 

We can interpret the return of a representative index as a proxy for the state of the 

economy, and so we can argue that positive returns will lead to a decrease in credit 

spreads. 

 The most common benchmark for the European market is the Euro Stoxx 50 index. 

However, as the credit portfolio of the iTraxx Europe is composed by 125 CDS of 
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investment grade firms, we think that choosing an index of 50 firms would not be 

enough. Instead, we chose the STOXX All Europe 100 Index, which is composed by 

100 firms of the largest companies in Europe
1
. 

In our regressions is represented by the changes of the log of STOXX All Europe 

100 index, in order to directly interpret its relevance in explaining percentage changes in 

tranches´ spreads.   

Figure 8 – Level of the STOXX All Europe 100 Index (Eur) 

 

Source: STOXX Data Centre 

 

 

 VSTOXX Index 

Another important factor presented in structural models is the volatility of the firm 

value. As volatility rises, the likelihood of firm value to fall under a certain threshold 

increases. Recalling the Black and Cox (1976) framework, if equity value reaches a 

specific level (threshold) that means firm´s default. In conclusion, when we have high 

volatilities, the costs of insurance tend to increase. So, we admit that credit spreads 

follow a similar path. Then, we expect a positive relationship between volatility and 

tranche premiums. 

The proxy that we have chosen is the VSTOXX Index. This index represents the 

implied volatility based on EURO STOXX 50 option prices. As we do not have a 

volatility index based on the STOXX All Europe 100, VSTOXX in our opinion, is the 

best benchmark for the European market. 

                                                           
1
 http://www.stoxx.com/indices/index_information.html?symbol=SXEBCP 
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We use in our regressions the lagged changes of the log of VSTOXX index, in order 

to avoid potential endogeneity problems in our regressions.  

Figure 9 – Level of the VSTOXX Index (Eur) 

 

Source: STOXX Data Centre 

 With those determinants, our baseline regression is as follows: 

 

         
 
  

 
              

 
                     

 
              

 4∆ Slopet+  5∆ Swap spreadt+  6∆log STOXX EURt+ 7∆log VSTOXXt−1+ εt         (2) 

 

where, 

    is the premium on tranche i (with i = 0-3%, 3-6%, 6-9%, 9-12%, 12-22%) 

 

This specification allow us to study the relevance of the proxies that we have chosen, 

in explaining the changes in tranches´ spreads, as we include the first differences of 

each of the dependent and independent variables. Moreover, for the variables that are 

not expressed in percentage, we add the logarithm, in order to have all the data in 

percentage. Finally, in order to avoid endogeneity problems in our regressions we 

include lagged independent variables in the cases of the implied correlation and in the 

implied volatility index.    

According to the data set dimension, as well the heterogeneity between tranches we 

use Ordinary Least Squares (OLS) to estimate the coefficients defined above, similar to 

what Boss and Scheicher (2002) and Scheicher (2008) have done. 

Colin-Dufresne et al (2001) and Scheicher (2008), for instance, found that residuals 

from these types of regressions are commonly highly correlated.  As we know in the 

presence of autocorrelation OLS estimators are no longer BLUE (Best Linear Unbiased 
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Estimators). Moreover, the usual OLS standard errors and t-statistics become invalid. In 

order to account for that fact we use in our regressions Newey-West standard errors. 

With these Heteroskedasticity and Autocorrelation consistent (HAC) standard errors we 

can use the standard significance tests (t-statistics and f-statistics) and avoid problems 

that can be originated by heteroskedasticity as well.  

 

 

3.3. Results 

3.3.1. Overall Results 

 

Estimating the multiple-regression specified above for the entire sample (7 February 

2005 – 6 February 2012) there are some interesting results that we now summarize and 

that can be seen in the following Table (coefficients in bold are significant at 5%): 

 

Table I - Regression results of changes in log iTraxx Tranche premia on all 

explanatory variables 
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 Relatively to the significance of the independent variables used, we conclude that at 

5% the iTraxx index, the five-year swap rate and the VSTOXX index are statistical 

significant for all tranches. The correlation coefficient is significant at 5%, however 

only in the equity tranche. If we test at a 10% level, the correlation and slope 

coefficients are significant in the mezzanine tranche (6-9%). 

 Regarding the sign of the significant coefficients, they enter in the equation as we 

expected, with the exception of the swap rate. Our expectations are that the iTraxx 

Europe 5y and VSTOXX indices enter with positive signs, which is confirmed by the 

equations. Although we are expecting a negative sign for the five-year swap rate, but in 

all tranches this coefficient has a positive sign. This means that an increase in the swap 

rate seems to increase the tranche premiums, during the period of time of our sample. 

The positive signs of the iTraxx and VSTOXX coefficients corroborate our 

hypotheses. An increase in the expected loss in the reference credit portfolio (iTraxx 

Europe index) leads to higher tranche premiums. Likewise, an increase in market 

volatility (VSTOXX index) tends to raise them as well. 

The iTraxx index coefficient increases with subordination, which means that spreads 

of tranches with more subordination beneath them are more sensitive to changes of 

iTraxx index level.  

 Even though tranche premiums are very sensitive to default correlation within the 

credit portfolio, the coefficient has a limited impact in explaining the changes in 

tranches premia. It is significant at 5% only in the equity tranche and, in the mezzanine, 

if we consider it at 10%. This may pronounce that implied correlations from market 

spreads are not the best estimator of default correlation within the reference portfolio.        

The adjusted R
2
 ranging from 0,26 (equity) to 0,34 (mezzanine and Senior 1) means 

that there are important factors that are not accounted in the regressions. 
2
Although it is 

in the equity tranche that we obtain more significant coefficients, that tranche is the one 

with the lower R
2
. This means that changes in spreads of that tranche are highly 

idiosyncratic, as we account in our regressions for several systematic factors.  

 

 

                                                           
2
 Scheicher (2008) had the same conclusions. He has found that residuals from regressions are 

responsible for the large missing component.  
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3.3.2. The impact of the financial crisis 

 

As we have already mentioned, the summer of 2007 was the starting point of the 

financial turmoil. 

Spreads have increased since the mid of June 2007, reaching in 2008 abnormal high 

values.  

Then, in order to study the impact of the financial crisis in the theoretical 

determinants of tranche premia we should be aware for those stages of spread levels. 

We can define the first stage starting in June/July 2007 until September 2008, which is 

characterized by a sustained increase in tranche premia spreads. In September 2008, 

with the Lehman Brothers´ bankruptcy that spreads reached unprecedented high levels.   

We will add two regressions to our work in order to understand the impact of those 

stages in the importance of the determinants that we have chosen. 

First, we study the impact since the start of the crisis, by including a time dummy in 

interaction with all the explanatory variables. Therefore the specification is as follows: 

 

                                                                  

 4∆ Slopet+  5∆ Swap spreadt+  6∆logSTOXX EURt+ 7∆logVSTOXXt−1+D2007×  1∆log 

iTraxxt+D2007×  2∆log Correlationit−1+D2007×  3∆ Swap ratet+ D2007× 4∆ 

                                                           

                                                                                                                                             (3) 

 

where, 

 

    is the premium on tranche i (with i = 0-3%, 3-6%, 6-9%, 9-12%, 12-22%) 

      is a time dummy that takes the value one if the period of time is since June 1, 

2007 until the end of the sample February 2, 2012 

With this regression we are able to isolate the impact of the turmoil, since its 

beginning. The results are shown in the next Table (Coefficients in bold means that they 

are significant at 5%, and those with an asterisk are at 10% 
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Table II - Regression results of changes in log iTraxx Tranche premia on all 

factors with interaction effects (dummy 2007) 

 

 

 

The main conclusions that we can extract from the results of that specification are: 

 We can conclude that the quality of the adjustment has improved somewhat, with 

slightly higher adjusted R
2
. Now we have adjusted R

2 
ranging from 0,27 (equity 

tranche) to 0,35 (Mezzanine and Senior 1 tranches). 

The iTraxx and VSTOXX Indices coefficients remain significant at 5% in all 

tranches and with positive signs. The iTraxx index coefficient has a negative sign, when 

we consider it in interaction with the time dummy, which means that it has a weaker 

impact in changes of log tranche premia, since the beginning of the turmoil. 

The Euro swap rate 5y is significant at a 5% level and with a positive sign for all 

tranches after the turmoil. So, it seems that an increase in this swap rate still has a 

positive impact in changes of the log of tranche premia, even when we consider the 

period after June 2007. 

The STOXX All Europe 100 index in interaction with the time dummy now has a 

significant impact in the changes of log tranche spreads. It is significant at 5% for all 
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tranches, with the exception of the equity tranche, where it is at 10%. The coefficient 

has a negative sign, which is in line with our expectations. It means that an increase in 

the value of the index leads to a decrease in tranche premia. Like this, since June 2007 

the equity markets seem to have a larger importance in CDO market pricing. 

The second regression that will use in this section will allow us to isolate the period 

of time after the Lehman Brothers´ bankruptcy. The time dummy takes, now, the value 

one for November 2, 2008 onwards. Although that bankruptcy occurred in September, 

we have chosen the month of November, because we think that two months are 

sufficient to the markets assimilate this “shock”. Therefore our conclusions become 

more reliable, with our dummy do not start in the day, immediately after the 

bankruptcy. 

 

So, the regression is as follows: 

 

                                                                  

 4∆ Slopet+  5∆ Swap spreadt+  6∆logSTOXX EURt+ 7∆logVSTOXXt−1+D2008×  1∆log 

iTraxxt +D2008×  2∆log Correlationit−1+D2008×  3∆ Swap ratet+ D2008× 4∆ 

                                                           

                                                                                                                                             (4) 

 

 where, 

 

    is the premium on tranche i (with i = 0-3%, 3-6%, 6-9%, 9-12%, 12-22%) 

      is a time dummy that takes the value one if the period of time is since 

November 2, 2008 until the end of the sample February 2, 2012. 

 

We can now understand if there were relevant changes after the bankruptcy of one of 

the major investment banks. 

The results can be seen in the following Table (coefficients is bold means that they 

are significant at 5%, and those with an asterisk are at 10%. 
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Table III - Regression results of changes in log iTraxx Tranche premia on 

all factors with interaction effects (dummy 2008) 

 

 

 

The main conclusion that we can extract from the results is that, since November of 

2008 the slope of the time structure, which here is defined as the difference between the 

10-year euro swap rate and the 1-year euro swap rate, is significant at 5% for mezzanine 

and senior 1 tranches. When we consider at 10% it is significant for all of the tranches. 

This means that when we isolate the period of time of the end of 2008 onwards, we 

uncover a linkage between the changes in the log of tranche premia and changes in the 

log of the slope of the term structure. Thus, it seems that market participants after 2008 

have started to pay more attention to the expected future spot rate instead of the current 

one (as we saw in the previous regression). 

Furthermore, the coefficient´s sign is the one we are expecting to be. In all tranches 

the coefficient is negative, meaning that if there is an increase in the slope of the term 

structure, tranche premia tends to decrease. As we explained before an increase in the 

slope of the term structure means that markets are expecting a higher future spot rate. 
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Higher spot rates are normally associated with a healthy economic environment, and so 

the systematic risk tends to be smaller. Therefore there is an expectation that tranche 

premia decrease in result of that lower risk. 

The quality of the adjustment has improved somewhat, again, but this time only in 

the two tranches with more subordination beneath them, 9-12% and 12-22%. We have 

obtained adjusted R
2
 of 0,36 and 0,35 respectively. 

The iTraxx index in interaction with the time dummy remains significant at 5% in all 

tranches and with the negative sign, which is in line with the results obtained with the 

previous regression. So, since the financial turmoil the iTraxx index has a weaker 

impact in tranche premia.   

Regarding the independent variables that are not in interaction with the time dummy 

the behavior is similar with what happens in our first regression. The iTraxx and the 

VSTOXX indices coefficients are positive and significant at 5% in all tranches. The 

main difference is that the swap rate coefficient is significant for all tranches, but only 

when we considered it at 10%. If we consider it at 5% it is only significant in the 12-

22% tranche. 

 

 

3.4. Further results and robustness analysis 

 

In this section we will confirm the robustness of the results by producing three types 

of tests. We include non-linear effects in the estimation, in order to evaluate if their 

presence results in different conclusions. After this test, we will replace the 

contemporaneous independent variables of the baseline regression, for lagged ones. 

Finally, we will add a moving average of order one, MA(1), to the regression and 

describe if there are significant changes.   

Regarding the non-linear effects, by means of an omitted variables test we have not 

found important differences in regression results. However, it is interesting to observe 

that the square of changes in log iTraxx index, and the square of 5-year euro swap rate 

are significant, which means that volatility of iTraxx index and of the swap rate may be 
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important to explain tranche premia. Moreover, we found significant as well, the cube 

of the changes in the 5-year swap rate, log of STOXX index and log of VSTOXX index. 

As the cube of a certain variable is commonly seen as a measure of the skewness it may 

represents that higher moments of their distributions affect tranche premia
3
. Although 

we have found these coefficients to be significant, they do not change the conclusions 

obtained from our regressions. 

In the second test, we estimate the impact in our previous results of replacing the 

contemporaneous independent variables for lagged ones. Whereas it does not change 

significantly the overall results achieved, it introduces new insights to our work, as can 

be seen in Table IX. Namely the independent variables related to changes in swap rates 

assume a new importance when they are introduced in regressions as lagged variables. 

For instance, the lagged 5-year euro swap rate becomes significant in all of the five 

tranches and its coefficient has a negative sign. So, this means that lagged 5-year euro 

swap rate may affect tranche premia, and most important, this impact is the expected by 

theory. 

This additional test has shown, as well, the significance of the other two lagged 

independent variables associated with swap rates (slope, and swap spread) in the 

mezzanine and seniors tranches (the swap spread is also significant in the junior 

mezzanine tranche). In these cases the coefficients´ signs are also negative. This is in 

line with literature too. 

The last test that we have performed was the introduction of a moving average of 

order 1, in order to eliminate the correlation in the regressions´ residuals. Although we 

have used Heteroskedatstic and Auto-Correlation-robust standard errors in our 

estimations, we want to test if significant changes occur, when autocorrelation in the 

residuals is not present. 

So the first step was the analysis of the correlogram of residuals, in order to realize 

what would be done to eliminate autocorrelation from our regressions. From the 

correlogram it can be detected a significant autocorrelation of order 1 and a significant 

partial correlation of orders 1 and 2 in all regressions. As we want a parsimonious 

model we chose a MA(1), instead of a AR(2) to eliminate the correlation. The statistical 

                                                           
3
 Scheicher (2008) has a similar result. In his work the significant coefficient were the square and the 

cube of the changes in swap spread( 10-year euro swap rate – 1-year euro swap rate) 
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significance, at 5%, of the MA(1) is clear as its p-value assumes the value of zero in all 

regressions. 

The next step was the evaluation of the success of our methodology to remove the 

correlation in residuals. By means of a Breusch-Godfrey Serial Correlation LM test of 

order 2, we have looked to the F-statistic of this test and its respective p-value. If H0 is 

not rejected, it means that residuals are uncorrelated. In fact, this is what happened in all 

tranches with the exception of the case of the equity tranche. By including a MA(1) in 

regressions it has removed the correlation in residuals, except in the equity tranche. 

Therefore, in these new regressions with uncorrelated residuals, we no longer need to 

use Newey-West standard errors. Although, correlation had been removed from 

equations, we should account for the presence of heteroskedasticity, before we decide to 

use the standard OLS standard errors. 

By means of a White test for heteroskedasticity we have found that it is present in all 

the regressions. So, we have decided to estimate the new regressions with 

heteroskedasticity-robust standard errors, and for that we have used the White 

covariance estimators. 

Resuming we are comparing the baseline regressions with a new type of regressions, 

whose residuals are uncorrelated, and the standard errors are based in White coefficient 

covariance matrix, so heteroskedasticty-robust standard errors. 

The results from the new regressions confirm our first findings, as the same three 

coefficients are significant at 5%, the iTraxx index, the 5-year euro swap rate and the 

VSTOXX index. Moreover, they affect tranche premia in the same direction, as their 

signs keep unchanged, as can be seen in Table X. 

In conclusion these extra tests confirm our findings, and provide a new insight about 

how lagged independent variables would affect tranche premia. 
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4. Conclusions 

 

In this study we have analysed the impact of several market-based proxies in the first 

differences of the log of iTraxx Main 5-year tranches premia. Using a regression-based 

approach we have evaluate the relevance of proxies for credit risk, interest-rate risk, 

liquidity risk, equity returns and market volatility in explaining the changes in tranche 

spreads. 

In order to understand if the subprime turmoil has changed significantly how markets 

price these tranches, we added two regressions, each one with a time dummy that takes 

the value of one since June 2007 and since November 2008 respectively. Like this, we 

are able to assess the impact of our independent variables since the start of the financial 

crisis and after the collapse of Lehman Brothers. 

Through our estimations we can conclude that credit risk, interest-rate and market 

volatility proxies are present in iTraxx Main 5-year tranches. Comparing with Scheicher 

(2008) results, we have found a significant impact of the iTraxx 5y index too, and we 

introduce new proxies that are relevant to explain daily changes in tranches´ spreads, 

which is the case of the VSTOXX index, for instance. 

We have confirmed the robustness of our findings by means of three additional tests, 

namely, including non-linear effects, replacing contemporaneous independent variables 

for lagged ones and including a moving-average of order 1, to account for 

autocorrelation in the residuals of our regressions.  

By adding the two regressions with the two time dummies we have increased the 

quality of the adjustment and uncover other relationships between our explanatory 

variables and tranches premia. For instance, since the summer of 2007 the equity market 

assumed a more relevant role in explaining changes in tranche premia. After the 

Lehman´s bankruptcy the slope of the term structure has become significant in all 

tranches at a 10% level. These two results might provide important insights to credit 

risk managers of that type of products. 

In conclusion, we can consider that the European CDO market, specifically the 

trading of iTraxx Europe 5-year Index tranches has changed with the subprime turmoil. 

Whereas credit risk, spot interest-rate and market volatility proxies remain present in 
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tranches spreads, after the summer of 2007, the equity market and expectations about 

future spot rates (through the slope of the time structure) have become more relevant for 

this market after the financial crisis. 

Another proxy that might produce interesting results is the measure of the investors´ 

risk aversion. However, during the empirical work we were not able to introduce it in 

our regressions, as it is financial institutions´ confidential information. 

For this reason, in future researches it can be interesting to add more proxies to the 

dataset, where is included, for instance, that proxy to measure the risk aversion, a 

different proxy for equity returns in order to, in the end of the day we can compare the 

results obtained with our conclusions. 
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Appendix 

Table IV: Descriptive Statistics of iTraxx Europe 5y index 

 

Mean 78,99 

Median 55,38 

Maximum 216,00 

Minimum 20,15 

Standard Deviation 54,08 

Observations 1386 

 
This table describes the descriptive statistics for the levels of iTraxx Europe 5y index. The sample is 

February 2005 to February 2012. 

Table V: Descriptive Statistics of iTraxx Main 5y Tranche premia 

 

Statistics/Tranche 0-3% 3-6% 6-9% 9-12% 12-22% 

Mean 0,51 427,01 233,10 131,67 59,36 

Median 0,500 173,30 90,00 62,25 35,00 

Maximum 0,80 1720,52 979,00 540,92 285,01 

Minimum 0,26 39,00 10,25 4,5 1,75 

Standard Deviation 0,14 435,02 252,26 143,42 63,78 

Skewness 0,28 1,00 0,92 0,97 1,15 

Kurtosis 2,21 2,79 2,61 2,80 3,70 

Observations 1357 1386 1386 1386 1386 

 
 Descriptive statistics for the levels of iTraxx Europe 5y Tranche premia. The values of the equity 

tranche (0-3%) are upfront spreads and for the others, the values are running spreads.  The sample is 

February 2005 to February 2012 for all tranches, except for the equity (March 2005 to February 2012). 

 

Figure 10 – (0-3%) Tranche´s Histogram 
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Figure 11 – (3-6%) Tranche´s Histogram 

 

 

 

 

 

 

 

Figure 12 – (6-9%) Tranche´s Histogram 
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Figure 13 – (9-12%) Tranche´s Histogram 

 

 

 

 

 

 

 

Figure 14 – (12-22%) Tranche´s Histogram 
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Table VI: Descriptive Statistics of first differences of log iTraxx Europe 5y index 

 

Mean 0,00 

Median 0,00 

Maximum 0,27 

Minimum -0,30 

Standard Deviation 0,04 

Skewness -0,20 

Kurtosis 10,26 

Observations 1385 

 
 Descriptive statistics for the first differences of the log of iTraxx Europe 5y index. The sample is 

February 2005 to February 2012. 

Table VII: Descriptive Statistics of first differences of log iTraxx Main 5y tranche 

premia 

 

Statistics/Tranche 0-3% 3-6% 6-9% 9-12% 12-22% 

Mean 0,00 0,00 0,00 0,00 0,00 

Median 0,00 0,00 0,00 0,00 0,00 

Maximum 0,16 0,41 0,59 0,70 0,76 

Minimum -0,16 -0,37 -0,45 -0,45 -0,48 

Standard Deviation 0,03 0,07 0,08 0,08 0,09 

Skewness 0,33 0,33 0,60 0,78 0,82 

Kurtosis 9,52 9,37 10,93 11,11 11,94 

Observations 1356 1385 1385 1385 1385 

 

 Descriptive statistics for the first differences of the log of iTraxx Europe 5y Tranche premia. The 

sample is February 2005 to February 2012 for all tranches, except for the equity (March 2005 to February 

2012). 

Table VIII: Explanatory variables used in regressions and their expected signs for 

the estimators 

Explanatory Variables Description Expected Sign 

iTraxx iTraxx Europe 5y index (+) 

Correlation Implied Correlation of each iTraxx tranche (+/-) 

Swap rate Euro 5y swap rate (-) 

Slope Euro 10y Swap rate – Euro 1y swap rate (-) 

Swap spread Euro 10y swap rate – Bunds 10y (+) 

STOXX EUR STOXX All Europe 100 index (+) 

VSTOXX VSTOXX Index (+) 

 
Explanatory variables included in the regressions that have as dependent variable, the first differences 

of the log of each tranche premium. 

The base regression is characterized as follows:  
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 4∆ Slopet+  5∆ Swap spreadt+  6∆logSTOXX EURt+ 7∆logVSTOXXt−1+ εt  

 

Where, 

    is the premium on tranche i (with i = 0-3%, 3-6%, 6-9%, 9-12%, 12-22%) 

 

The expected signs represent our expectations for the coefficients, based on the theoretical 

background included in the text. 

 

 

Table IX – Regression results of changes in log iTraxx Tranche premia with 

lagged independent variables 

 

 

 

Results obtained from the OLS regressions, where the dependent variable is the first differences of the log 

of the tranche premium. The coefficients in bold represent that they are significant at 5%. The t-statistics 

adjacent to those were obtained based on the Newey-West standard errors. 
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Table X – Regression results of changes in log iTraxx Tranche premia 

including all the independent variables and a Moving Average of order 1 

 
Results obtained from the OLS regressions, where the dependent variable is the first differences of the log 

of the tranche premium the independent variables are those identified in the baseline regression and a 

MA(1). The coefficients in bold represent that they are significant at 5%. The t-statistics adjacent to those 

were obtained based on the White standard errors. 
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Figure 4. Time Series of iTraxx Main on the Run 5y Premia 
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Figure 5. Time Series of explanatory variables of iTraxx 

Main on the Run 5y Tranche premia 
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