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1
Introduction



The last few years the credit rating agencies (CRAs) have increasingly come under scrutiny as the market appears to question their recent performance and the role that they have played in the credit crunch. Although it is not the first time that the performance of these agencies has been questioned, this time it can be considered as more serious as the performance of these agencies contributed to the financial crisis that came into being in 2007.  Most structured finance products experienced a tremendous decline in value as a result of the subprime mortgage crisis. It is argued that because of different risk characteristics, structured finance product ratings should clearly be differentiated from the corporate bond ratings. (CGFS p.14)  In current legislation it is already recognised that structured finance products can be riskier than corporate bonds as the capital requirements for structured finance products are higher.
Most of the literature on structured finance products and their ratings focus mainly on the default rates. This paper analyzes the ratings of structured finance products and corporate bonds  by looking at the default rates as well as the impact of the rating migration, i.e. thereby also taking the effect of the downgrades of ratings into account. A highly rated security may historically have a low probability to default. However the default process may occur in several steps by first being downgraded to lower rating classes. The losses of both corporate bond- as well as structured finance ratings which incorporate the effects of the rating migration, i.e. the dynamic loss rates
, are compared to establish if structured finance product ratings are indeed riskier. 

The most substantial finding is that the dynamic loss rates of structured finance product ratings are higher than the dynamic loss rates of corporate bond ratings, indicating that these securities are indeed riskier. 
These dynamic loss rates have been analyzed over three different time horizons, being the time period from 1991 until and including 2007, the time period from 1991 until and including 2008 and solely the year 2008.

Though the dynamic loss rates of structured finance product ratings are on average higher during the time period 1991 until and including 2007 compared to the dynamic losses of corporate bond ratings, the difference is small and may not fully explain the observed higher spreads for structured finance securities.
This may indicate that CRAs indeed did not include all the risky features of structured finance products in their rating process until it was too late. 
The dynamic losses of structured finance product ratings in the year 2008 are remarkably higher compared the dynamic loss rates of corporate bond ratings, reflecting the many downgrades of structured finance product ratings in that year. As a result the dynamic losses of structured finance ratings are on average substantially higher compared to the dynamic losses of corporate bond ratings when the time period including the year 2008 is under consideration. 

The dynamic losses of several types of structured finance products have also been analyzed and here it is shown that Home Equity Loans and Collateralized Debt Obligations are the most risky structured finance products.  

Default rates are often used by practitioners as well as regulators as an indication of the expected loss. 

Using these default rates as an approximation for the actual corporate bond rating losses may give an accurate insight. Using these default rates as an approximation for the expected losses of structured finance product ratings may give an incorrect estimate. Here the rating migrations, i.e. downgrades, have a greater impact compared to corporate bond ratings. This is especially the case for the middle- and upper range rating classes. For this reason, it can be argued that in the case of structured finance product ratings, it is more appropriate to use the dynamic loss rates as indications of the expected loss.  
The 0.1 percent VAR levels of the dynamic loss distributions per rating class have been calculated for both corporate bond- as well as structured finance ratings. These 0.1 percent VAR levels can be used as an indication of the unexpected loss. These can be compared to the capital requirements that have been set out by the Basel Committee. An important finding here is that the capital requirements for corporate bond claims are not sufficient compared to the 0.1 percent VAR levels of the lower rating classes. The capital requirements for structured finance claims are not sufficient compared to the 0.1 percent VAR levels of the middle- and upper rating classes.
Most literature argues that structured finance products react more strongly to macroeconomic factors compared to corporate bonds. This because of their inherent higher systematic risk. In this paper, it is examined whether an interaction between the dynamic loss rates and economic- and financial factors can be detected. No strong evidence of the existence of a relationship between dynamic loss rates and economic- and financial factors could be found. This may indicate that CRAs have not taken these macroeconomic factors into account in their rating process. 
The remainder of this paper is organized as follows. Chapter 2 will provide the problem statement and the objective of this paper. Chapter 3 will discuss the limitations. Chapter 4 will give some background information on both CRAs as well as structured finance products. Chapter 5 will discuss literature relating to structured finance products and their ratings. Chapter 6 will give information concerning the data used for the research. Chapter 7 will give an overview of the methodology. Chapter 8 will give the results. Finally chapter 9 will give the conclusion.      
2
Problem statement and Objective

This paper aims to study the performance of CRAs with respect to the ratings of structured finance products as well as corporate bond ratings and examines whether a structured finance product ratings are riskier than corporate bond ratings. This results in the main question of this research:

Is the rating performance of CRAs with respect to structured finance products less stable as compared to

corporate bond ratings?

The next question relates to the issue of whether the rating performance differs between the several types of structured finance products. The various types of products are benchmarked against the overall performance of structured finance products. Different types of structured finance products have different underlying assets, which may be expressed by different rating migration behaviour (Van Landschoot, 2007, p.2). Even in the case that there is no significant difference between rating migration behaviour between corporate bonds and structured finance products, this may still be of importance. Although on aggregate the rating migration behaviour can be the same between corporate bonds and structured finance products, the  rating migration behaviour can be different among the structured finance product types due to different risk characteristics. The latter results in the following sub question:

Is there a different rating migration behaviour between structured finance products types compared to the overall rating migration behaviour of structured finance products?

The empirical research of this paper is based on annual transition data provided by Moody’s and Standard & Poor’s (S&P). These two CRAs use somewhat different models in the rating process  (Nera, 2003). Both CRAs operate in submarkets of structured finance products in which they may at times be more active compared to the other CRA. As not all submarkets have reacted similarly to the recent crisis, this makes a strong comparison difficult. Nevertheless it does make sense to examine whether there are large differences between the two CRAs. This results in the final sub question:

Can a large difference be detected in the rating performance between Moody’s and S&P? 

3
Limitations

Although structured finance products have existed from up the seventies, this market really began to grow in the early nineties. As with any product market in its infant years, not many rated structured finance products existed. In the beginning of the year 1994, the number of outstanding ratings for structured finance products of S&P and Moody’s combined was 8310. In the beginning of the year 2008 the number of outstanding ratings for structured finance products had increased to 174350. The relatively low number of outstanding ratings can affect the transition matrices which are used for the calculation, where small absolute changes can have a large effect on the relative migration behaviour. In order to overcome this issue, recent years receive higher weight in the calculations due to their higher number of outstanding ratings.    

The empirical research of this paper is based on annual transition data from up the year 1991 until 2008, which will be further discussed in the methodology section. This indicates that there are 18 annual transition matrices under observation. For some of the calculations, the relatively low number of transition matrices makes it more difficult to arrive at a statistically strong conclusion. This issue is difficult to overcome. One could make use of quarterly transition matrices, however as mentioned before, the number of outstanding ratings was not high during the larger part of the nineties. The effect of this on the quarterly transition matrices would have been more noticeable than on annual transition matrices. Therefore, this research is based on annual transition matrices.  

In order to get very insightful information about losses that result from downgrades, it makes more sense to work with the money value per rating. However this information was not at all times available. For this reason the number of outstanding ratings is used for the calculations.  

The calculations are based on the data provided by Moody’s and S&P.  Data provided by Fitch could not be used as the number of outstanding ratings at the beginning of each year was not included. This information was necessary in order to make the calculations. 

In order to be able to make the calculations, transition matrices had to be adjusted so that results could be compared. The CRAs present the transition matrices differently for corporate bond ratings as opposed to structured finance products, where transition data on the CC- and lower rating class is either in- or excluded.  All the transition matrices provided by the CRAs have been adjusted in that the CC- and lower rating classes have been combined with the CCC rating class. 

Although CRAs provide credit ratings to sovereigns as well, these are excluded from this research. Focus is on whether structured finance products ratings are more volatile than corporate bond ratings. 
4
Background

This chapter will provide some background information on CRAs as well as structured finance products. First, the history of CRAs will be discussed. This will be followed by a section concerning the specification of structured finance products. This chapter will conclude with a short summary concerning the rise and fall of these products. 
4.1
History of CRAs 
CRAs assign ratings to securities, where the rating represents an opinion of the credit quality of the security and hence gives an indication of the inherent credit- risk, i.e. the risk that the borrower or counterparty will not be able to meet its obligations. The three largest CRAs, being Moody’s, S&P and Fitch have been in business for many years. S&P has a history that dates back 150 years. Moody’s and Fitch were both founded in the early nineteen hundreds. CRAs assign ratings to securities which are issued by sovereigns, corporations, non-profit organisations, or in the case of structured finance products,  special purpose vehicles (SPV). SPVs will be discussed later on in this chapter. The ratings assigned by CRAs range from AAA to C. Securities with AAA ratings are considered to have the highest credit quality. Securities with C ratings have a very low credit quality and are considered to be extremely speculative as the probability of default is high. After a rating is assigned, CRAs monitor the performance of the security in order to determine whether conditions influencing the credit quality have changed. The frequency of monitoring differs between CRAs. Monitoring typically occurs monthly or quarterly in the case of structured finance products (CESR 2008, paragraph 101)
Until the late 1970’s, the business model of the CRAs was based on the ‘investor pays’ model, i.e. investors paid CRAs for information regarding their investments. This changed into the ‘issuer pays’ model, which enabled the access to this information to a large number of market participants, instead to an advantaged  select group of investors.     

Moody’s, S&P and Fitch are Nationally Recognised Statistical Rating Agencies (NRSROs) and External Credit Assessment Institutions sources (ECAIs). The Securities and Exchange Commission (SEC) states that “ ratings by NRSROs today are used as benchmarks in federal and state legislation, rules issued by financial and other regulators, foreign regulatory schemes, and private financial contracts.”. (SEC, CFR, p.5). According to the ECB, the ratings of these CRAs “may be used by credit institutions for the determination of risk weight exposures according to the Capital Requirements Directive”.

There are three reasons why CRAs play an important role in financial markets (Nera, 2003);

1. Resolving of asymmetrical information in credit markets

2. Liquidity improvement
3. Multiple credit ratings
4.1.1 Asymmetrical information in credit markets 

CRAs are considered to play a key role in the resolving of the asymmetrical information problems in credit markets. The asymmetrical information problem refers to the fact that issuers have substantially more information concerning the creditworthiness of the security than investors. An example will clarify this problem. Issuers of low credit quality securities may not have the incentives to give all the information to the investors. As a result, investors will discover that the security they have bought is of lower credit quality than originally expected. Investors will, in the future, require a higher return for taking on the extra risk of not knowing the true credit quality of the security. The issuers of good credit quality securities cannot signal to the market that their securities are indeed of better quality. As a result, the investors will also demand a higher return for investing good credit quality securities. This makes the issuance of good credit quality securities much less attractive compared to the issuance of lower credit quality securities. In the worst case scenario, this informational asymmetry can result in a market where all good credit quality securities are driven out of the market. This phenomenon is referred to as adverse selection. 

This problem can be resolved by the use of credit ratings. CRAs can utilize the economies of scale by doing extensive research and assign credit ratings based on this research. Credit ratings here function as a signal to the market concerning the credit quality of a particular security. This theory is based on the fact that the CRA’s future revenues depend on the perceived credibility of these ratings by market participants. This should give the CRAs strong incentives to act as an independent third party and provide ratings, which accurately reflects information regarding the creditworthiness of the securities.             
4.1.2 Liquidity improvement 

Liquidity enhancement relates to the increase in demand or trade in a particular security. This narrows the bid-ask spread of a security and makes it less risky. For example, consider a security which is very illiquid. An investor who urgently needs to sell this security runs the risk of having to sell this at a much lower price than he would want, because not many investors are willing to buy this security. This risk is referred to as liquidity risk.
Credit ratings give a signal to the market reflecting the creditworthiness of securities. This leads to more willingness of investors to invest in rated securities as they now have more certainty concerning the credit quality than without a credit rating. Furthermore, institutional investors are subjected to rating-based regulations. This indicates that they are often only allowed to invest in rated securities. Institutional investors are considered to be the most important group of investors as they account for the majority of the investments made. Having rated securities therefore improves the liquidity of these securities as institutional investors are allowed to invest in them. It should be noted though, that many institutional investors are only allowed to invest in investment grade securities, i.e. securities with BBB- and higher ratings. 
4.1.3 Multiple credit ratings

Investors can seek a stronger affirmation of the credit quality of securities by investing in securities that are rated by more than one CRA. Hence securities that are rated by more than one CRA may have a broader appeal to investors than securities rated by one CRA. As the demand for securities with multiple credit ratings is higher, this will lead to more liquidity for these securities and hence lower liquidity risk.    

4.2 
History and the specification of structured finance products

4.2.1 Specification of structured finance products

Fender & Mitchell (2005) present a clear definition of structured finance products by giving three distinct features. “1) pooling of assets, either cash- based or synthetically created, 2) delinking of the credit risk of the collateral asset pool from the credit risk of the originator, usually through the transfer of the underlying assets to a finite- lived, stand alone special purpose vehicle (SPV) and 3) the tranching of the liabilities that are backed by the asset pool.”(p.67). 
An SPV is a legal entity which has been set up to fulfil a specific and temporary task. Corporations can, by creating an SPV, transfer risks by enabling an SPV to purchase some of the corporation’s assets. These assets can then serve as collateral for the loans issued to outside investors. These assets are no longer on the balance sheet of the corporation, but instead are on the balance sheet of the SPV.       
Especially the feature concerning the tranching of liabilities makes structured finance product different from other securities. There is a priority ranking of the tranches in the sense that the first losses are absorbed by the so-called equity tranches until these are exhausted. Additional losses are then absorbed by the mezzanine tranches until these too are depleted, followed by more senior tranches. This indicates that the most senior tranches are expected to be shielded from the default risk of the underlying asset pool as losses are absorbed by subordinated tranches.“The Subordination levels determine the amount of credit support that the senior tranches require from the subordinated tranches”(An et al., 2006 p.3).
 A key element of structured finance is that by including a large number of securities in the underlying asset pool, it is possible for many tranches to obtain a credit rating that is above the average rating of the underlying asset pool hence attaining credit enhancement.
There are various types of structured finance products. CRAs use over 60 different categories to classify these products (Nera, 2003). In this paper, structured finance products are categorized in five different groups,  namely Asset Backed Secrurities (ABS), Home Equity Loans (HEL), Residential Mortgage Backed Securities (RMBS), Commercial Mortgage Backed Securities (CMBS) and Collateralized Debt Obligations (CDO). 

ABSs have a collateral pool that comprises of assets other than real estate. These are mostly similar types of loans, i.e.  automobile-, student- and credit card loans. The first issuance of an ABS took place in 1985 in the form of securitized computer leases. 

Home equity is the market value of a property minus the remaining mortgage. HELs are hence loans which are collateralized by this home equity and are also referred to as second mortgages. 

RMBSs have a collateral pool that comprises of residential mortgage loans. The first RMBSs have been introduced by Freddy Mac and Ginnie Mae in 1970.

CMBSs are backed by commercial- and multifamily properties. These securities are relatively young compared to the other types of structured finance securities as they were first originated in 1991.  
Nera (2003) gives the following definition for CDOs. “ A Collateralized Debt Obligation is an ABS-type securitization where the underlying portfolio is composed of straight debt and/or structured securities (a CBO or “Collateralized Bond Obligation”) or loans (a CLO or “Collateralized Loan Obligation”) or possibly a mixture of securities and loans.”(p.11). A main difference with ABSs is that the underlying pool of CDOs comprises of a relatively low number of borrowers of around 500, whereas there are usually ten thousands of borrowers in the case of ABSs. The underlying asset pools of CDOs can also contain securitized CDOs in which case they are referred to as 
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As with CMBSs, CDO are relatively young compared to other structured finance securities. The first time a  rated CDO security entered the market was in 1991. 
4.2.2 The rise and fall of structured finance products

The fact that, via structured finance, risky collateral could be transformed into securities that were perceived as safe, the issuance of these securities experienced a magnificent increase. Because of the complex nature of structured finance securities, the market for these securities has mostly been a rated market. Figure 1 illustrates the dramatic increase in the number of outstanding structured finance ratings of Moody’s and S&P combined.   

Figure 1:
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From Figure 1 it can be seen that, especially from up the year 2004, the number of outstanding structured finance ratings experiences a remarkable growth. Figure 2 shows the number of outstanding structured finance ratings of Moody’s per structured finance product type. Here it can be seen that the number of outstanding ratings for RMBSs and HELs have experienced the largest increase.    
Figure 3 reveals that in 1994 most of the outstanding structured finance ratings were RMBS ratings. In 2008, most of the outstanding ratings were still RMBS ratings. However, other structured finance type ratings are now more present compared to 1994, especially HEL ratings.    
Figure 2:
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Figure 3:
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The compound annual growth rates (CAGR) of the number of outstanding structured finance ratings of Moody’s- ,S&P and the several types of structured finance products are presented in Table  1. This table shows that structured finance product ratings have grown considerably over the years. CDO ratings experienced the strongest growth as here the CAGR is close to 50 percent. 

Table  1: 
	 
	S&P
	Moody's
	ABS
	HEL
	RMBS
	CMBS
	CDO

	CAGR 1994-2008
	19,54%
	26,09%
	24,38%
	37,23%
	21,19%
	36,86%
	48,51%


The perceived safeness of structured finance securities can also be seen from the fact that most of these securities had a AAA rating. In the year 2007, almost 40 percent of the outstanding structured finance ratings of Moody’s and S&P combined were AAA rated. This is a sharp contrast when compared to the corporate bond ratings, where only 2 percent were AAA rated. As only a few sovereigns and corporations have AAA ratings, it is not surprising that AAA rated structured finance products are so appealing to many investors. First of all, highly rated securities are associated with lower capital requirements. Secondly, these securities may also be accepted as collateral. But perhaps most important is the fact that structured finance securities provided higher yields than similarly rated corporate bond securities (Benmelech & Dlugosz, 2009).
By the end of the year 2007, the structured finance market changed drastically. It became clear that structured finance securities were anything but risk free. The subprime mortgage crisis had a severe impact on the global issuance of structured finance. “In the first three quarters of 2005, $25-$40 billion of structured finance products were issued in each quarter, according to the data from the Securities Industry and Financial Markets Association. In the last quarter of 2006 and the first two quarters of 2007, issuance of structured finance products peaked at about $100 billion in each quarter. But by the first two quarters of 2008, these quantities had dropped to less than $5 billion per quarter” (Heitfield, 2008 p. 21). Financial institutions were forced to deal with massive write-downs. Revenues of CRAs almost completely vanished. Stock prices of these companies plummeted by 50 percent, perhaps indicating that investors believed the decline in revenues was permanent.     
5
Literature review and theoretical framework 
Structured finance products have been well discussed, especially after the collapse of structured finance market due to the subprime mortgage crisis. There are mainly two issues that have been discussed extensively:

1. Structured finance products are riskier compared to more traditional securities, i.e. corporate bonds.
2. Structured finance products and corporate bonds with equal rating do not have the same risk profile. 

The literature relating to these issues will be discussed in this chapter. 
5.1
The riskiness of structured finance products

It has been argued that structured finance products are riskier compared to corporate bonds. Literature relating to this issue focuses on two aspects:

· The pricing of structured finance transactions, i.e. the excess spread. 

· The characteristics of structured finance products, i.e. default probabilities, loss rates given default, exposure at default and correlations. 

It is argued that the higher excess spread on structured finance products compared to corporate bonds is evidence that investors perceive these products as riskier. The spreads can be examined by looking at the CDX North America Index. Hu & Cantor (2005) indeed find that the spreads on structured finance products are generally higher compared to the spreads on corporate bonds. 

The riskiness of structured finance products appears to be a direct result of i) the pooling of assets and ii) the tranching of claims.
Coval et al. (2008) state that the pooling assets leads to the diversification of risk. However, as all idiosyncratic risk is diversified, all that remains is systematic risk. Hence securitization substitutes diversifiable risks for highly systematic risks. For this reason, structured finance products are much less likely to endure an extreme economic downturn.  The authors argue, that although the premiums were higher on structured finance products compared to corporate bonds, investors should have demanded even higher premiums to compensate for the highly systematic risks inherent in these products.  This claim is supported by Franke & Krahnen (2008). They argue that the reaction of structured finance product ratings to economic factors or systematic risk is stronger compared to the reaction of corporate bond ratings. They claim that the effects of macroeconomic information is similar for the higher rated products. The effect on the middle range rating classes is higher for structured finance product ratings compared to corporate bonds. The lower rating classes of corporate bonds should react more strongly to economic factors.  

Rösch & Scheule (2009) test whether the default rates of securitizations respond significantly to economic factors They find that over the whole data set, tranche risks are indeed mostly driven by macroeconomic factors. Secondly, they test the macroeconomic effect on sub data sets of the same rating grade. Higher credit quality tranches react even more strongly than lower credit quality tranches. 
Rösch & Scheule (2009) further find that the various types of structured finance products do not react equally to systematic risk. CDO- and ABS securities appear to react in a similar manner and have a medium- high sensitivity to systematic risk. HEL securities exhibit the highest sensitivity to systematic risk, whereas MBOs have the lowest sensitivity. Rösch & Scheule conclude from this that HEL securities have a higher tendency to react negatively to economic downturns than other types of structured finance products.

Fender & Mitchell (2005) cover the second cause of risk of structured finance products, i.e. the tranching of claims. Credit default swaps, structured finance products and other forms of credit risk transfer products, can be used to relocate or distribute credit risk across financial institutions and sectors. “Yet a key difference between structured finance and other risk transfer products is that, via the tranching of claims, structured instruments also transform risk by generating exposures to different ‘slices’ of the underlying asset pool’s loss distribution. As a result of this‘slicing’ and the contractual structures needed to achieve it, tranche risk-return characteristics may be difficult to assess. ” (Fender & Mitchell, 2005 p.67). 

It is argued by Fender & Mitchell that the risk-return profiles of structured finance securities are more difficult to assess when the underlying pool comprises of a small number of heterogeneous assets. This is often the case with CDOs, whereas traditional ABSs comprise of a larger number of homogenous assets. It is further stated that the risk also stems from deal- specific structural aspects, i.e. the cash flows from the asset pool to the tranches. Hence a structured finance security exhibits two types of risk, being default- and non-default or deal characteristic risk. Fender & Mitchell find that “the more subordinated a given tranche and the “thinner” that tranche, the greater is the probability that the holder will lose a significant portion of his investment”(p.75). The various possible risk-return profiles that are created by tranching can lead to considerable divergences in the unexpected losses. For this reason it is argued that tails of structured finance product loss distributions are more pronounced compared to the loss distributions of corporate bonds.      

Another cause of risk is that securitizations are more likely to default in their principle payment year compared to corporate bonds (Rösch & Scheule, 2009). Corporate bonds are mostly issued by large corporations. In the case that these corporations are unable to repay their debt, they have relatively more options to avoid default, i.e. for example by  means of refinancing. The duration of a life of a special purpose vehicles, on the other hand, is usually fixed. This indicates that, in the principle payment year, the financial means have to be sufficient to meet all the payments. 

Rösch & Scheule (2009) find that the default rates of structured finance products increase significantly in the case that the securitization is a resecuritization or a 
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, or with higher subordination levels and in the principle payment years.  
5.2
The riskiness of structured finance product ratings
The second issue relates to ratings of structured finance products. It is questioned whether CRAs are able to incorporate the risky features of structured finance products into their models and whether they are capable of assigning the accurate ratings. The issues relating to the ratings of structured finance products are the following  
· The accuracy of the models used for the rating process
· Rating through the cycle: stability vs. accuracy

· The procyclical effect of rating changes

· Incentive issues

5.2.1 The accuracy of the models

The first issue relates to the models used by CRAs for the rating process of structured finance product ratings. As these products have different risk features compared to traditional securities, this needs to be incorporated in the models. 

According to Jarrow et al. (2007), a refined model is needed for the modeling of credit risks of CDOs. The complexity of the CDOs collateral pool as well as the waterfall structure are too hard to grasp without a model and can involve various triggers. Secondly, “in illiquid markets, valuation can only be done by marking-to-model. In a liquidity crisis, without a good model, financial institutions cannot even determine the asset value of their portfolios”.(p.1) 

The three largest CRAs, i.e. Standard & Poor’s Moody’s and Fitch depend on normal copula models for the rating process of CDO’s. These models are often used because they are computational tractable and they can be obtained by means of the structural debt valuation framework of Merton (1974). Though the normal-copula-based models are popular in use, various concerns have been expressed. Using this type of model leads to an underestimation of the probability of severe loss events (Heitfield, 2008). This argument is supported by Hull (2008). Related to this is that Jarrow et al. (2007) identifies two causes of the liquidity crisis. The first cause concerns the aversion prevailing in the market of taking on credit risk. The more important second cause, however, is that market participants lost confidence in the traditional modeling of credit risk. The traditional modeling of credit risk was particularly flawed in the case of CDOs. According to Jarrow et al. (2007), it is now recognized that working with a constant default probabilities, a single period and common pair-wise correlation, as in the static copula based CDO valuation model, is not sufficient for the modeling of CDO credit risk. Instead they propose a dynamic multi-period model in which default probabilities as well as correlations are able to vary with the business cycle.  

Related to the accuracy of the models, is the question whether the information used as inputs for the models are accurate as well. As stated in section 5.1, structured finance products appear to react more strongly to macroeconomic factors compared to corporate bonds. The question is whether the systematic risk of structured finance products is incorporated in the ratings. 

Kim (1999) examined the effect of economic- and financial factors on the quarterly transition matrices of corporate bond ratings. Kim measures the effect of these factors on the BBB rating class as he claims that the middle- and lower rating classes should respond more strongly than the higher rating classes. Based on their 
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, Kim found that the credit spread, the yield on the 10-year treasury bond, the quarterly GDP growth and the quarterly CPI inflation had significant effects on transition matrices and used these variables to construct conditional transition matrices. This indicates that the systematic risk of corporate bonds is to some extent incorporated in the credit ratings.  

Rösch & Scheule (2009) find that there are cyclical movements in the impairment rates of structured finance products, which are not explained by their credit ratings. From this they conclude that CRAs did not include time-varying systematic information in their models. 

Heitfield (2008) gives two reasons why corporate bonds and structured finance products, who have identical credit ratings, may differ with respect to their credit risk. Credit ratings are one-dimensional, where it represents an indication of the probability of default or the expected loss of a security. Other factors of risk, for example market or systematic risk, are not directly incorporated into the securities’ credit rating. Structured finance products have a tendency to react stronger to systematic risks compared to corporate bonds and are in this respect riskier. The second reason is that analysts may not be capable to grasp the credit quality of structured finance products, because they are simply too complex.   

Other input information that has to be entered into the model concerns the probability of default, the loss given default and the correlation between losses among the collateral assets. By using these parameters, the loss distributions of structured finance products can be derived. These parameters have to be estimated by means of limited historical data. Two issues here arise. First of all it is difficult to estimate these parameters correctly as there is only limited historical data. Secondly, according to Heitfield (2008), even small errors in these parameter estimations can lead to large errors in the credit quality of the CDO inferred from the model. Furthermore, Heitfield shows that senior CDO tranches react more heavily to errors in these parameter estimations compared to junior CDO tranches. The findings of Heitfield (2008) are supported by the findings of Coval et al. (2008).

Rajan et al (2008) states that one of the causes of the crisis lies in the fact that the models used by CRAs for the rating process of structured finance products relied exclusively on hard information variables, i.e. borrower credit scores and the geographic location of the property. There was an increase lack in incentives for lenders to obtain ´soft´ information on borrowers as obtaining this information is costly and unverifiable for third parties. This increases the distance between the originator of the loan and the investor who ultimately bears the default risk. Not incorporating ´soft´ information in the rating process indicates that the average credit quality is not correctly specified. Another important finding related to this is that both Moody´s and S&P have admitted that they accepted the raw data without checking the accuracy of this information (Crouhy et al., 2008). 

Credit rating implied correlations have been addressed and analyzed by various authors.  Heitfield (2005) and Rösch (2005) suspect that the correlations inherent in credit ratings depend on the design of the rating system, where losses are especially sensitive to correlations in the underlying asset pool.    Benmelech & Dlugosz (2008) find that the within sector correlation and the cross sector correlation is relatively low in the model used by S&P for the rating process of CDOs, i.e. indicating that economy- or industry wide shocks are not fully taken into account. 

According to Hellwig (2008), the CRAs were too optimistic with respect to the default risk on underlying mortgages. Correlations between the different mortgages and the different mortgage backed securities were not taken into account to the full extent, leading to an underestimation of the true risks of the securities. CRAs did not foresee the possibility of a decrease in housing prices and even assumed constant appreciation, leading to an underestimation of default risk of mortgage lenders. This view is shared by Crouhy et al. (2008).  According to Mayer et al. (2008) the extraordinary increase in defaults and foreclosures was for the most part caused by the stagnation in house prices.

Using inadequate models as well as the incorrect inputs may result in a misspecification of the average credit quality of the underlying asset pool. This also implies that the ratings may not reflect the true credit risk of the underlying asset pool.  

Benmelech & Dlugosz (2008) studied Collateralized Loan Obligations. By using hand collected data on CLO tranches, they were able to examine the structure of the CLO tranches and the credit quality of the underlying collateral backing these tranches. The main finding of their research was that the average credit quality of the underlying portfolios did not correspond to the credit ratings that were given to these securities. The credit rating assigned to the majority of the securities is AAA. However, the average credit quality of the collateral is B+.  The fact that S&P incorporated relatively low correlations in their models may have given a distorted view, especially considering the average credit quality of B+. According to Benmelech & Dlugosz, assets with a credit quality of B+ react more strongly to economic downturns.
Rösch & Scheule, (2009) examined the accuracy of structured finance ratings by looking at implied and realized impairment rates. They find that credit ratings do not include all factors that explain impairment risk. The main important factor that is neglected is the state of the economy. Hence CRAs cannot correctly estimate impairment rates, which affect the accuracy of the credit ratings. CRAs tend to overestimate impairment rates in boom years, whereas they underestimate the impairment rates in bust years. Rösch & Scheule  further find that risks resulting from the securitization structures were excluded from the models as well 

It is alleged that the models used by S&P for the rating process were given to the issuers of CDO securities (Benmelech & Dlugosz, 2008). The issuers were in turn able to construct CDO securities with the lowest collateral needed for an AAA rating. This theory is backed by the uniformity found by Benmelech & Dlugosz among the CDOs in their sample. If this is indeed the case, this also indicates that any error nested in these models could easily spread over all the CDOs constructed by issuers also using these models. 

Related to this is the fact that Moody’s acknowledged that it had given structured finance securities AAA ratings as a result of an error in one of its rating models. (Jones, Tett & Davies, 2008).       
5.2.2 Rating through the cycle: stability vs. accuracy

CRAs aim to rate through-the-cycle. This indicates that their focus is more on the long-term default risk of the security and less on the short- term impact of the economic cycle on the default probabilities (Altman& Rijken, 2005).  The issue of rating through-the-cycle has been subject to debate for quite some time. According to Cantor & Mann (2003) it is of importance for Moody’s to balance the issue of accuracy with the contradicting issue of stability. A positive side of rating stability is that it minimizes excess rating reversals. This minimizes the rebalancing of investment portfolios. Rating stability also serves regulatory and policy issues as this reduces the procyclical effects of rating changes. 

Though rating through-the-cycle does result in more stable ratings (Nickell et al., 2000), the downside is that this may lead to ratings of which the default probabilities are outdated and inaccurate. It can be argued that this affects the usefulness of credit ratings as, in this case, they do not give the correct information. It is claimed, because of rating through-the-cycle, that credit ratings rather follow as opposed to forecast a crisis. This became evident not only during the recent crisis but after the East Asia crisis as well (Wong et al., 2007) (Lejot et al., 2008). After the East Asia crisis, default probabilities associated with the rating classes were set at an higher rate, reflecting the increase in conservatism of the CRAs. The fact that credit ratings do not reflect the information about the credit quality in case of a crisis, resembles having an defective umbrella when it rains, i.e. the usefulness of credit ratings can be questioned. 

Rating through-the-cycle is may be even less appropriate for structured finance products as they tend to react more strongly to macro-economic factors compared to corporate bonds (Franke & Krahnen 2008). S&P (2008) identifies rating stability as an important factor and gives lower ratings to securities of which it believes to react more strongly to stress scenarios. 

5.2.3 The procyclical effect of rating changes
It is argued that rating changes have a procyclical effect. This has also been observed in 2008, when a number of downgrades of investment grade securities to non-investment grade securities resulted in fire sales further worsening the situation. The procyclical effect of rating changes only seems to be significant for rating downgrades, whereas for rating upgrades no significant effect can be detected (Purda, 2007). 
5.2.4 Incentive issues
The incentives of the CRAs have been questioned extensively by both scholars as well as practitioners.  According to Frank & Krahnen (2008), the incentive effects were at the center of the cause of the credit crisis. The issuer pays system has been a subject of debate for many years. This system gives the issuer of the structured finance product the opportunity to tailor the product so that it obtains the desired (AAA) rating. Revenues of CRAs are mostly determined by the number of ratings that they issue. The number of ratings that they issue is based on the market demand for these tranches, which is in turn supported by higher ratings (Crouhy et al.). 
Dionne (2009) states that securitization itself is not the cause of the crisis. He points out that the crisis was a result of poor risk management. CRAs are partly to blame due to their questionable incentives and poor rating standards. Further, he states agency problems in the securitization market played a role in causing the crisis and regulators failed to grasp the implications of the changing environment.

5.3
The contribution of this paper

The research on structured finance ratings has mostly focussed on the default or impairment rates. These default rates are often used by practitioners and regulators as expected loss rates. This research on the other hand does not only take the default of structured finance ratings into account. It also incorporates the rating migration, i.e. it also takes the effect of the downgrades of ratings into account. A highly rated security may historically have a low probability to default. However the default process may occur in several steps by first being downgraded to lower rating classes. 
It is of interest whether the perceived risk of structured finance products can also be seen from a relatively higher number- or magnitude of downgrades compared to corporate bonds. This will be done by calculating loss rates that also take downgrades into account and will referred to as dynamic loss rates. According to Fender & Mitchell (2005), the ratings of structured finance products are in general more stable compared to corporate bond ratings. However, when the downgrade occurs, the magnitude is higher. It will also be examined if using the default rates as an indication of expected loss is a good approximation or whether it is better to incorporate rating migration.  

According to many authors, structured finance products should react more strongly to macroeconomic factors.  In this paper, it will be examined whether an interaction exists between macroeconomic factors and the rating transition matrices of both corporate bond- as well as structured finance ratings.        
  6
Data
The rating performance of CRAs will be examined by means of annual transition matrices of both corporate rated bonds as well as structured finance rated products. The ratings issued by the CRAs can be categorized in seven rating classes which represent the creditworthiness of the ratings. The AAA rating class is considered to be the safest rating class and is associated with the highest credit worthiness. Lower rating classes are associated with lower creditworthiness and the CCC rating class has the lowest creditworthiness. CRAs also provide details of the ratings using finer rating classes, like for example AA+,AA and AA-. Here the full letter grades are split into notch level grades and can give a more exact view of the rating migrations within a particular full letter grade. Due to data limitations, this research focuses on the full letter grade rating classes, except for the calculations of the default rates per rating class. Here the notch level grade rating classes have been used. This will be discussed more in detail in section 7.2.1.  The CC- and lower rating classes are not treated separately in the calculations. Instead they are combined with the aggregate CCC rating class. Reason for this is that the rating migration data of the CC- and lower rating classes was not provided by all CRAs. In order to make the calculations and the comparisons it is necessary that all transition matrices have the same form.  

An example of a transition matrix can be seen below in Table  1, which in this case is a transition matrix of Moody’s for the structured finance product ratings for the year 2003. 

Table  2: Example of a transition matrix, Moody’s structured finance products 2003
	From/ To
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa or below

	Aaa
	98,54%
	0,84%
	0,44%
	0,14%
	0,04%
	0,00%
	0,00%

	Aa
	5,36%
	84,76%
	6,36%
	2,51%
	0,59%
	0,37%
	0,04%

	A
	0,58%
	3,09%
	84,38%
	9,02%
	1,73%
	0,75%
	0,45%

	Baa
	0,32%
	0,28%
	2,81%
	87,65%
	3,79%
	2,18%
	2,68%

	Ba
	0,08%
	0,08%
	0,08%
	2,58%
	83,81%
	4,79%
	8,59%

	B
	0,32%
	0,00%
	0,00%
	0,63%
	2,54%
	82,25%
	14,26%

	Caa or below
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,83%
	99,17%

	Total 
	
	
	
	
	
	
	


The first column of this transition matrix represents the initial rating at the start of the year. The upper row of the transition matrix represents the rating classes to which the ratings have migrated during that year. Transition matrices give the probabilities of moving to a certain rating class during a particular year, i.e. they describe the rating migration. Every row of the transition matrix relates to the migration of one particular rating class. For example, from Table  1 it can be seen that during 2003 6.36  percent of the outstanding AA ratings experienced a downgrade to the A rating class. The sum of every row adds up to 100 percent. More upgrades than downgrades leads to higher entries on the lower left triangle, whereas for relatively more downgrades there would be higher entries on the upper right triangle of the matrix. In the ideal world where the rating agencies give the correct ratings which are stable through their life cycle, this would result in a transition matrix with 100 percent at each diagonal entry.
The annual transition matrices used for this research are obtained from Standard & Poor’s and Moody’s. For both rating agencies, corporate bond- as well as structured finance product rating transition matrices have been collected. Standard & Poor’s provided annual transition matrices for both types of products from up the year 1991 until and including 2008. Moody’s provided annual transition matrices for structured finance product ratings from up the year 1994 until and including 2008 and corporate bond rating transition matrices from up the year 1991. This is further illustrated in table 2 below: 

Table  3: The number of transition matrices used per CRA and combined

	Credit Rating Agency
	number of corporate rating transition matrices
	number of structured finance rating transition matrices
	number of several types of structured finance transition matrices
	Total number of transition matrices

	Moody´s
	18 (1991-2008)
	15 (1994-2008)
	5*15 (1994-2008)
	108

	S&P
	18 (1991-2008)
	18 (1991-2008)
	N.A
	36

	Combined 
	36
	33
	75
	144


For corporate product ratings there were in total 36 annual transition matrices from up the year 1991 until and including 2008. For structured product ratings this resulted in 33 annual transition matrices, where S&P provided the matrices from up the year 1991 and Moody’s provided the matrices from up the year 1994. Hence for the comparison of corporate bond- and structured finance product ratings, 69 annual transition matrices have been used.    

Moody’s provided annual transition matrices for structured finance products split into five structured finance product types; being ABSs, HELs, RMBSs, CMBSs and CDOs. These annual transition matrices have been provided for the years 1994 until and including 2008 and this indicates an additional number of 75 annual transition matrices. S&P did not provide the annual transition matrices for the several types of structured finance product ratings.  

In total 144 transition matrices have been used for the calculations. 

Aside from the rating transition matrices, data concerning several economic- and financial variables have been obtained. These variables have been used to test the interaction between the transition matrices and the economic- and financial factors. These data have been obtained via the database of Data360
. 

7
Methodology 

7.1
Introduction

The main purpose of this research is to examine whether there are differences between the performance of CRAs with respect to corporate bond ratings and structured finance product ratings.  This research focuses in this respect on the transition matrices. In the case that it is more difficult to give accurate ratings to structured finance product ratings, this should translate in transition matrices that are more volatile relative to transition matrices of corporate bond ratings. 

When transition matrices are more volatile and  experience relatively more downgrades compared to upgrades, this translates in higher end- of- year losses than expected. As will be discussed in more detail in section 7.2.1, each rating class is associated with a historical default rate. The historical default rates will further in this paper be referred to as static loss rates. These static loss rates are often used by regulators and practitioners as the expected loss rates. If all the ratings would maintain their initial rating during the year, the loss at the end of the year would be exactly the same as expected by the static loss rates per rating class. 

A total of five methods is applied to study the end-of- year losses, later referred to as dynamic losses, which result from the transition matrices. Opposed to static loss rates, dynamic loss rates do take the rating migration into account. The first method analyzes the dynamic loss rates and compares these with the expected static loss rates. In order to be able to calculate the static- and dynamic loss rates a representative portfolio is used which consists of ratings of all the rating classes. The representative portfolio will be further discussed in section 7.2.1. Comparing the total static loss to the total dynamic loss can be of importance not only for investment purposes, but also for regulatory- and supervisory purposes. This is especially true when a large deviation exists between the two loss rates. These calculations have been performed covering three different time spans. Here average transition matrices have been constructed for the time period 1991 until and including 2007 and for the time period where the year 2008 is included. As the year 2008 can be considered as a stress year, the annual transition matrix of this year is also analyzed. This method is a portfolio based approach in the sense that it studies the volatility of the transition matrix as a whole instead on per rating class level.  

The second method studies the volatility of the transition matrix per rating class of both corporate bond- as well as structured finance ratings. The representative portfolio is multiplied with every annual transition matrix from up 1991 until 2008. This results in a number of end-of year portfolios. From these end of year portfolios, weighted averages and standard deviations can be calculated. Of interest is now to compare the standard deviations of the corporate bond- and the structured finance product rating average portfolios. As both types of products have different average portfolio weights per rating class, the coefficient of variation is used to correct for that and enables  to make the comparison. 

The third method used to study the dynamic loss is the Monte Carlo simulation. By applying the Monte Carlo simulation, distributions of the dynamic loss have been obtained. Inputs for these simulations have been the average transition matrix including the year 2008 and the annual transition matrix of the year 2008.       

Monte Carlo simulation is more of a forward looking method. Because of the impact of the year 2008, the average transition matrix excluding the year 2008 is not considered. These simulations have been performed on a portfolio basis as well as on rating level. The simulations on the portfolio level also takes correlations between the portfolio positions into account. The simulations on rating level do not take correlations into account. The resulting dynamic loss distributions can then be analyzed and compared by looking at the average dynamic loss, the standard deviation, the level of skewness and the level of kurtosis. Furthermore the loss distributions on rating level will be examined on their 0.1 percent Value at Risk. This will be discussed more in detail in section 7.3. 

The fourth method entails the application of the Markov chain calculations by means of the eigenvalues and eigenvectors of the matrix under examination. The Markov chain calculations can be used to examine characteristics of the transition matrix, but above all it makes it possible to study the transition matrix over time. This of course indicates that the dynamic losses over time of both corporate bond- as well as structured finance product ratings can also be examined and compared. These calculations have been performed using the transition matrices that cover three time spans, i.e. the average transition matrices, in- and excluding the year 2008, and the annual transition matrix of the year 2008.  This method has been performed on portfolio level as well as on rating class level. 

The last method concerns the examination of the interaction between the dynamic losses per rating class with certain economic- and financial factors over the past eighteen years by using simple regressions. If a strong relationship between the two can indeed be found, then it is possible to predict the next period’s transition matrix by using the forecasts of the economic- and financial factors. The only issue then still is that these forecasts have to be correct as well.  

Each of these five methods will be discussed thoroughly in the following subsections.  

7.2
The volatility of transition matrices

Two methods are used to test the volatility of the transition matrices. The first method gives an overall indication of the effects of the volatility of the transition matrices, by using a representative portfolio where all rating classes are included. The second method looks at the effects of the volatility of the transition matrices on each single rating class. Aside from performing these two methods on corporate bond ratings and structured finance product ratings, these methods have also been applied on the several types of structured finance product ratings. 
7.2.1
Portfolio static loss versus the portfolio dynamic- and the realistic loss

The first method entails the examination of the difference between the static- and the dynamic loss on portfolio level. Static loss here refers to the static default rates per rating class and does not take any rating migrations into account. In order to be able to calculate both the static- as well as the dynamic loss rates, a representative portfolio is used which represents the number of outstanding ratings per rating class at the start of the year. The representative portfolio has been calculated by taking the historical average of the number of outstanding ratings for structured finance products per rating class of Moody’s and S&P combined over the years 1991 until and including 2008. The representative portfolio is kept constant in the calculations for both structured finance products as well as corporate bonds. Again this enables to make a straight comparison between the outcomes of the calculations. The representative portfolio is given in Table  3.
Table  4: Representative portfolio and relative portfolio weights
	Rating
	Representative portfolio
	Relative portfolio weights

	AAA
	422313
	45,82%

	AA
	147305
	15,98%

	A
	132792
	14,41%

	BBB
	124865
	13,55%

	BB
	53128
	5,76%

	B
	29752
	3,23%

	CCC and below
	11608
	1,26%

	Total 
	921763
	100,00%


From this table it can be seen that historically most of the outstanding ratings were primarily in the higher rating classes. This is more the case for structured finance product ratings. According to S&P (2005), structured finance ratings had a stronger presence in the investment grade rating classes. Roughly 40 percent of the outstanding structured finance product ratings were AAA ratings as compared to corporate bond outstanding ratings where only 3 percent were AAA ratings.  

The static loss can easily be calculated by taking the representative portfolio and multiply that with the respective default rates. Dynamic loss rates on the other hand does take rating migration into account. The dynamic loss rate is the result of the multiplication of the end-of – year distribution of the number of outstanding ratings per rating class with the respective default rates.   
Large differences between these two loss rates indicate a higher volatility of the transition matrix under consideration. Calculating both static- and dynamic losses enables the examination of the realistic loss which is an average of the static- and the dynamic loss. 
The first method consists of four steps which are the following:

1. Calculation of the static loss

2. Creating the average transition matrices

3. Calculation of the dynamic- and the realistic loss

4. Checking the statistical significance of the difference in volatility of the transition matrices

Step 1: Calculation of the static loss
Total static loss can be calculated by multiplying the number of outstanding ratings per rating class at the start of the year with their respective default rates. One can consider the default rates as static in the sense that they belong to a particular rating class and do not change. Using static loss rates indicates the assumption that no rating migrations occur in the following year. However this might give a distorted view as rating migrations typically do occur during the year. Still the static loss is useful as it can serve as a benchmark. 

The static loss rates used are calculated by using the historical default rates provided by Moody’s for structured finance products. The historical default rates grow exponentially as a function of the rating classes. As there exists an exponential relationship between default rates and the rating classes, adjustments have been made to arrive at an exponential fit. The two- parameter weighted least squared fit is given by the following formula:
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denotes the independent variable. As stated in chapter 6, the calculations of the default rates per rating class are based upon notch level rating classes. The input sequence 
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 is in this case represented by numbers ranging from 1 to 19 representing all the rating classes, where the highest AAA rating class has been assigned the number 1 and the lowest CCC- rating class has been assigned the number 19. The table used for the calculations is presented in Appendix A in Table  4. Next values for 
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 have to be found by minimizing the residue according to the following formula:
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Here 
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again represents the ith default rate belonging to the ith rating class.   

The eventual default rates used for the calculations are presented in Appendix A in Table  5. The graphical representation can be seen in Figure 1.

Figure 4: 
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As stated in chapter 6, the CC- and lower rating classes are not treated separately in the calculations. Instead they are combined with the aggregate CCC rating class. The historical default rate of the aggregate CCC rating class where the CC- and lower rating classes are included have been examined over the time period 1991 until and including 2008. It turned out that the historical default rate for this particular set of rating classes was forty percent. For this reason, the default rate used for the CCC- and below rating class is adjusted upward to 40 percent. As stated earlier CRAs aim for comparability in their ratings and for this reason the default rates used are kept the same for corporate bond- as well as structured finance product ratings. This enables to make a straight comparison between the outcomes of the calculations of both corporate bond- as well as structured finance product ratings of which deviations can directly be traced back to differences in the transition matrices. 
In order to calculate the absolute level of static loss, the representative portfolio is multiplied with the respective default rates, by using the following formula: 
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Where y’ is the transpose of the vector of default rates and is multiplied with the vector of the representative portfolio 
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. The absolute level of static loss is then divided by the total number of outstanding ratings of the representative portfolio to get the relative level of static loss. 

Step 2: Creating the average transition matrices

The average transition matrices have been constructed for the years 1991 up to and including 2007 and also for the years 1991 up to and including 2008.

Average transition matrices have been constructed by taking the weighted average rating migration behaviour per rating class. An example of a table which represents the rating migration behaviour, of in this case Moody’s structured finance AAA ratings is given in Appendix A in Table  6.  Each row represents the rating migration behaviour of this particular rating class in that year. From this, the mean probabilities of migrating to each particular rating class can be calculated. As can be seen from this table, the number of outstanding ratings is quite low in the early nineties as compared to 2008. In order to give more weight to recent years as opposed to the earlier years, a weighted mean probability of migrating to each rating class is constructed. This results in seven weighted mean probabilities for each end-of-year rating class and hence represents the average rating migration behaviour of, in this example, the AAA rating class. From Table  6  it can be seen that on average 99, 58 percent of the initial AAA rated products maintained their AAA status during the year over the years 1994 until and including 2007. This number drops to 94, 09 percent when the year 2008 is included in the calculations. 
The volatility of the rating transition behaviour over the years can be examined by calculating the weighted standard deviation. The formula used for the weighted standard deviation
 is the following:
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Here 
[image: image26.wmf])

(

t

w

i

is the weight assigned to each observation
[image: image27.wmf])

(

,

t

A

j

i

.
[image: image28.wmf]T

 equals the number of years under examination and 
[image: image29.wmf]j

i

A

,

 represents the weighted mean of the probability of migration from rating class i to rating class j.   

One average transition matrix is constructed where the year 2008 is excluded and one average transition matrix is constructed that includes the year 2008. 
Step 3: Calculation of the dynamic- and the realistic loss

The third step is now to calculate the dynamic- and realistic loss rates. The total dynamic losses can be described as losses that occur when the rating migrations are taken into account. It takes the distribution of the outstanding ratings per rating class at the end of the year which is then multiplied with the respective default rates. It treats the rating migrations as if these occur at the start of the year as opposed to the end of the year. Dynamic losses do not need to be higher than the static losses. Total dynamic loss can also be less than the total static loss if there are on average more up- than downgrades during a particular year.  As static losses might give a too simplistic view, dynamic losses may give an outcome that is too strict in the sense that it treats the rating migrations as if they all occur immediately at the start of the year. Still both loss rates serve a purpose. As stated before, the static loss rates can serve as a benchmark. The dynamic loss rates, on the other hand, reveal the stability or volatility of the transition matrix under examination. Hence both loss rates are needed to get a comprehensive view.  

The total dynamic loss can be calculated by first multiplying the representative portfolio with the transition matrix under consideration:
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Where n’ gives the transpose of the vector of the representative start portfolio, 
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 represents the average transition matrix in- or excluding the year 2008 and 
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, the absolute level of dynamic loss can be obtained.
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The absolute level of dynamic loss can then be divided by the total number of outstanding ratings of the representative portfolio to get the relative level of dynamic loss. As mentioned before, dynamic losses may give an outcome that is too prudent. For this reason one could also take the average of the static- and dynamic loss rates, which is referred to as the realistic loss rate. By doing so, rating migrations are taken into account and are assumed to take place after half a year. As stated in the introduction of this chapter, the static loss rates per rating class are often used by regulators and practitioners as the expected loss rates. It will be examined whether using the realistic loss rates as the expected loss rates is a better solution. However, as the dynamic loss rates give a more exact view of the total rating migrations, the main focus in this paper will be on the difference between the static- and the dynamic loss rates 

As stated earlier, it is of importance to examine whether large differences exist between the static loss and the dynamic loss. Large deviations are the result of more volatility in the transition matrices examined

If structured finance products are indeed more risky, this should indicate that not only the transition matrix of the year 2008 and the average transition matrix where the year 2008 are more volatile. The average transition matrix for structured finance product ratings that excludes 2008 should be more volatile as well compared to the average transition matrix for corporate bond ratings. 

Hence the expectations are that the difference between the dynamic losses and the static losses are overall higher for structured finance products. The second expectation is that as some structured products have been perceived as more risky than others, for example CDO´s, this should also be reflected in a larger difference between static- and dynamic loss for this particular product group.  

Step 4: Checking the statistical significance of the difference in volatility of the transition matrices

It is possible to check whether the transition matrices of structured finance product ratings are significantly different from the corporate bond rating transition matrices by examining the weighted  standard deviations of the average transition matrices. As with the creation of the average transition matrices, standard deviation matrices can be constructed by combining all the weighted standard deviations of the weighted average rating migration behaviour per rating class. Weighted standard deviation matrices have been constructed for the two average time periods under consideration, i.e. one in- and one excluding the year 2008. Higher standard deviations indicate higher volatility and hence more risk. By subtracting the corporate bond rating standard deviation transition matrix from the structured finance product ratings, it can be seen how many of the cells of the structured finance product rating transition matrix have a positive value. 

A sign test can be used to test the hypothesis that no distinct differences between  the volatility of structured finance product- and corporate bond rating transition matrices. 
The sign test indicates that when there is no distinct difference between the two transition matrices, the probability of attaining positive values should be 50 percent. The null- and alternative hypotheses are as follow:
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In order to check the statistical significance of the difference in volatility of the transition matrices, the expected value and the variance of this binomial probability distribution have to be calculated. 
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Here q refers to the number of cells of the standard deviation matrices, which is in this case 49 (7x7). This corresponds with an expected value of 24.5 positive values.  

The variance can be calculated according to the following formula. 
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Now that the expected value, the variance and the actual observed number of possible values have been obtained, it is possible to calculate the associated z-value to examine the statistical significance of the difference in volatility between the transition matrices. 
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Here 
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refers to the actual observed number of possible values. As this is a two-tailed hypothesis test, the rejection rule at the .05 level of significance is the following:
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The statistical significance of the differences in volatility of the transition matrices between the several types of structured finance products have been calculated in the same manner.   
7.2.2
Volatility per rating class

The second method examines the volatility of the transition matrices per rating class. This time, the representative portfolio positions of Table  3 are multiplied with each of the annual transition matrices.
This results in 15 or 18 end-of-year portfolio composition, depending on which CRA and product rating type is under examination. Following, average portfolio positions per rating class can be calculated which incorporate the rating migration over the past 15 or 18 years. This method consists of the following steps:

1. Combine the representative portfolio with the annual transition matrices

2. Compare results by means of the coefficient of variation

Step 1: Combine the representative portfolio with the annual transition matrices

The representative portfolio positions per rating class are multiplied with each of the annual transition matrices. Any changes in the composition of the portfolio positions resulting from the multiplication are the result of volatility in the transition matrices. The following formula for the end- of- year relative portfolio positions is used:    
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Here n’ gives the transpose of the representative portfolio positions per rating class, which are kept constant for all the calculations. The calculations are performed using all annual transition matrices from up 1991 until and including 2008. 
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 represents the transition matrix of a particular year and m’ is the transpose of the vector of the resulting end-of-year portfolio composition of each particular year. These calculations result in 15 or 18 vectors of end-of-year portfolio compositions. From this a weighted average portfolio position per rating class can be constructed. A weighted standard deviation per rating class can be calculated by applying the equation 6  as in section 7.2.1. 

Step 2: Compare results by means of the coefficient of variation
The purpose here is to actually compare the standard deviations  per rating class of the end-of-year portfolio compositions of both corporate bond- as well as structured finance product ratings. These reveal information about the volatility of the transition matrices. However, the average end-of-year portfolio composition is not the same for both types of products, which makes the direct comparison of the standard deviations not possible. In order to still compare the average end-of- year portfolio compositions, the coefficient of variation is used. The coefficient of variation is defined as the ratio of the standard deviation and the mean and hence corrects for the mean. A higher coefficient of variation per rating class indicates a higher volatility of that particular rating class and is therefore in this case perceived as negative.  The coefficient of variation is given by the following formula:
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Applying this formula to the results, leads to a coefficient of variation for each rating class. This indicates that when one wants to compare rating migration behaviour of corporate bonds with structured finance products, this can be done by looking at the differences in coefficient of variation per rating class. As higher coefficients of variation are associated with higher risk, higher coefficients of variations per rating class should be observed for structured finance product ratings. 

7.3
Monte Carlo simulations

Section 7.2.1 discussed the static loss and how these can be combined with the average transition matrices to result in the total dynamic loss. It is of interest to examine the total dynamic loss further by means of  Monte Carlo simulations. Based on the model behind the Monte Carlo simulation it is possible to generate distributions and in this case distributions of the dynamic loss can be obtained. Monte Carlo simulation is based on the generation of random numbers (Wilmott, 1998), where in this case the random numbers were drawn from a distribution U(0,1),i.e. each random number has the same probability of being drawn. 
The simulations have been performed on corporate bond- as well as structured finance product rating transition matrices provided by Moody’s and S&P. The resulting loss dynamic loss distributions can be examined and compared by looking at the mean dynamic loss, the standard deviation, the level of skewness and the level of kurtosis. This will be clarified later in this section. The calculations here are based on the average transition matrices, where with all the average transition matrices the year 2008 is included. The Monte Carlo simulation is here used as more of a forward looking method and for this reason the average transition matrix excluding the year 2008 is not considered. Next to the latter, as the year 2008 can be seen as a stress situation, the transition matrix of the year 2008 is examined to explore the effects of this particular transition matrix on the total dynamic loss.  
The Monte Carlo simulations are performed on portfolio level as well as solely on rating level.  The simulations on the portfolio level also takes correlations between the portfolio positions into account, therefore attempting to better fit the reality. The simulations on rating level do not take correlations into account. 

A distribution is said to be normal when the level of skewness is equal or close to zero and the level of kurtosis is equal or close to three. Skewness relates to the asymmetry of the distribution and can be both negative as well as positive. Negative skewness indicates that the left tail of the distribution is more pronounced. Positive skewness on the other hand indicates that the right tail of the distribution is more pronounced. As the examination here is based on a loss distribution, positive skewness is in this case perceived as negative. The level of skewness can be calculated by using the following formula: 
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Kurtosis refers to the peakedness or flatness of a distribution.  A normal distribution has a kurtosis equal or close to three. Distributions with a higher level of kurtosis than three are characterized by their peakness and heavy tails. A distribution can also have kurtosis levels below three. This indicates that the distribution is flat and that there are less observations in the tails than with a normal distribution. As kurtosis also indicates more uncertainty and hence risk, kurtosis is often perceived as negative. According to Fender and Mitchell (2005) the existence of kurtosis is even more pronounced in the loss distributions of structured finance products. The level of kurtosis can be calculated by using the following formula:
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The inputs used for the Monte Carlo simulation are the transition matrices and the default rates. Especially the default rates per rating class could lead to higher levels of kurtosis as these increase exponentially.  In the following two sections it will be described how the model behind the Monte Carlo simulation has been set up. The first section will describe the model behind the Monte Carlo simulation for the dynamic loss distributions on portfolio level. The second section will then describe the model behind the Monte Carlo simulation for the dynamic loss distributions on rating level. 

7.3.1
Monte Carlo simulation on portfolio level

For the dynamic loss on portfolio level, the same representative portfolio weights have been used as in section 7.2.1 and 7.2.2.  However, to make the calculations less extensive to some degree, the absolute number of positions has been changed so that the total number of positions in the portfolio now equals one hundred. As can be seen from Table  7 in Appendix A, the distribution of these one hundred positions has been divided over the several rating classes so that it approximates the relative portfolio weights. The model behind this Monte Carlo simulation is set up as follows. In total there are four steps behind this simulation.
1. Creating a cumulative transition matrix

2. Draw random numbers for all portfolio positions and compare with the cumulative transition matrix

3. Compare the default rate of the new portfolio position to random numbers drawn from a distribution

4. Obtain the dynamic loss distributions
Step 1: Creating a cumulative transition matrix

For the Monte Carlo simulations there has been made use of average transition matrices which include the year 2008 and the annual transition matrix of the year 2008. 

The first step is to create a cumulative transition matrix of the transition matrix under consideration.

This entails that the entries of each row of the transition matrix are summed up going from left to right according to the following formula:
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Here 
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  represents the value of the entry of the cumulative transition matrix and 
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 row of the average transition matrix or the annual transition matrix of the year 2008.  An example of the cumulative transition matrix can be found in Appendix A in Table  8.  

Step 2: Draw random numbers for all portfolio positions and compare with the cumulative transition matrix
The second step is to draw evenly distributed random numbers for all the one hundred positions in the portfolio, of which the values lie between zero and one. Next is then to compare the value of this random number with the cumulative transition matrix. Here the value is compared to the row of the matrix that is associated with the rating class to which the particular position in the portfolio belongs to. This process describes to which rating class the particular position will move to after each trial. 
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Here j represents the new rating class of the portfolio position after each trial. The random number is denoted by 
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 and 
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 denotes the values of the entries of the cumulative transition matrix. 
If, for example, the position in the portfolio concerns an AAA rating position, then the random number will be compared to the entries of the upper row of the cumulative transition matrix. If the random number is smaller than the first left entry of this row, then this indicates that the position will remain its AAA rating. However, if the random number is larger than the first left entry, but it is smaller than the second left entry of the upper row of the matrix, the position will obtain an AA rating and therefore experiences a downgrade. 

Step 3: Compare the default rate of the new portfolio position to random numbers drawn from a distribution
The former section described how, per trial, positions in the portfolio may be assigned with the same or a different rating class. These new portfolio positions are associated with the default rate of that particular rating class. The third step is then to compare the default rate of this new or transformed portfolio position to random numbers drawn from a distribution where correlations between the several portfolio positions are taken into account. One way to take correlations into account is by constructing a new variable
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 that creates a link between the several portfolio positions. The variable
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 itself is a number drawn from the inverse of a cumulative distribution function
. Correlations are taken into account by using the following formulas:
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Here 
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More difficulty arises when one wants to incorporate negative correlations between all the 
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 numbers. When one incorporates negative correlations, it can be seen from equation 20 that this results in positive correlations between
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. In order to still be able to incorporate negative correlations, there has been made use of the following formula:
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Equation 21 implies that when a negative correlation needs to be incorporated, another evenly distributed random variable 
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takes on a value that is higher than 0. 5 it is assigned a value of minus one and if 
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takes on a value of less than 0. 5 the value assigned becomes plus one. By multiplying this minus one or plus one with equation 20, two groups are created where one group remains to have a negative correlation with the variable
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and the other group has a positive correlation. 

In total nine different correlations have been used for this research, ranging from minus one to plus one. Hence per product type eighteen simulations have been performed, one set where all the correlations are taken into account for the average transition matrix and the other set includes the simulations performed for the transition matrix of the year 2008. 

Now that correlations have been taken into account, the random numbers 
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 can be compared to the default rates of each new portfolio position ny. 
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In the case that the random number 
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is below the inverse of the cumulative distribution function of the default rate of the new portfolio position ny, this indicates that this position has defaulted. This position is therefore is assigned the value one. In the case that the position is assigned the value zero, no default has taken place. 

Step 4: Obtain the dynamic loss distributions

The final step is then to sum up all the default- and non-default values and to run the Monte Carlo simulation so that the loss distributions can be obtained. One loss distribution that results from the Monte Carlo simulation is based upon five thousand trials. In total the simulations will result in seventy-two different distributions of the dynamic loss on portfolio level that take all the nine levels of correlation into account for corporate bond- as well as structured finance product ratings of both CRAs. These dynamic loss distributions can now be examined and compared by looking at the mean dynamic loss, the standard deviations, the levels of skewness and the levels of kurtosis. 
As the calculations of this section have been performed for corporate bond- and structured finance product rating transitions, the first expectation is that the loss distributions for structured finance products overall have a  higher level of kurtosis. The latter would indicate that indeed the loss distributions of structured finance product ratings have a high peak and more pronounced tails  and because of this are overall riskier as compared to corporate bonds. As correlations are taken into account the second expectation is that loss distributions with correlation values close or equal to one have a higher standard deviation and a higher level of kurtosis than loss distributions with correlations around or equal to zero.   

7.3.2
Monte Carlo simulation on rating class level

The Monte Carlo simulation has also been applied solely on rating level to examine how the loss distributions differ per rating class. In this section, instead of incorporating all the different rating classes into one portfolio, the portfolio now consists of ten thousand positions of one single rating class.  As default rates increase exponentially as the rating classes become lower, this should also translate in differences between their respective loss distributions. The portfolio now consists of ten thousand positions, i.e. the second difference with this approach is that the portfolio is much larger. The third difference with section 7.3.1 is that correlations are not taken into account. 

This Monte Carlo simulation on rating class level is a special case of section 7.3.1 and hence the procedure is quite similar More emphasis is put on the difference between the two approaches instead of going through the whole procedure once more. 

The first step is again to construct cumulative transition matrices for the two periods under consideration, for both the average transition matrix and the transition matrix for the year 2008. As the portfolio now consists of ten thousand positions of a single rating class, the second step is to draw ten thousand random numbers for all the positions. These random numbers can then be compared to the cumulative transition matrix to examine the new rating position. Here the difference with the full portfolio approach is that the random number is only compared with one row of the average transition matrix, which is the row that corresponds to the rating class examined.

The third step is to compare the default rate of the new portfolio position to random numbers drawn from the inverse of a cumulative distribution function. As correlations are here assumed to be zero, equation 20 simply becomes:
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In the case that the random number
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is below the inverse of the cumulative distribution function of the default rate of the new portfolio position, this indicates that this position has defaulted and therefore is assigned the value one. In the case that the position is assigned the value zero, no default has taken place.
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Finally all the default- and non-default values are summed up and the Monte Carlo simulation can be applied. Again five thousand trials were used per simulation. As there are seven rating classes, this indicates that in total twenty-eight simulations have been carried out. This resulted in for both CRAs and for corporate bond ratings as well as structured finance product ratings in seven loss distributions for the average transition matrix and seven loss distributions for the transition matrix of the year 2008.  The loss distributions can again be examined and compared by looking at the mean dynamic loss, the standard deviations, the levels of skewness and the levels of kurtosis. 
Besides examining the characteristics of the loss distributions, the mean dynamic loss rates per rating class will be used to calculate the realistic loss rates. It will then be examined whether using the realistic loss rates as the expected loss rates is more sensible than using the static loss rates.   

Another difference with the dynamic loss distributions on portfolio level is that the dynamic loss distributions per rating class will be examined on their 0.1 percent Value at Risk (VAR). ‘VAR summarizes the worst loss over a target horizon with a given level of confidence’(Jorion, 2001). The 0.01 percent VAR here will be calculated by means of the Generalized Lamda Distribution (GLD). The GLD is a flexible four parameter distribution and hence takes skewness and kurtosis into account next to the mean and the standard deviation.  Not only does calculating the 0.1 percent VAR give insight into a worse loss scenario case, these worst losses can also be compared to the capital requirements that have been set out by the Basel Committee (2004). The 0.1 VAR per rating class can be used as the unexpected loss per rating class.  
Expectations are first of all that higher rating classes have a lower dynamic mean loss compared to lower rating classes, which should be the same for both corporate bond ratings as well as structured finance product ratings. Secondly one could expect that the mean dynamic losses per rating class from the average transition matrix for structured finance product ratings are higher when compared to the mean dynamic losses per rating class resulting from the loss distributions of average transition matrix for corporate bond ratings. Finally as the transition matrix of the year of 2008 has been examined as well, it can be seen what the impact of this year has been on the loss distributions. 

7.4
Eigen values and eigenvectors, Markov chain calculations

This section describes how by means of eigenvalue and eigenvector calculations, important characteristics of the transition matrices can be displayed which enables the further examination of the loss characteristics of the different transition matrices. Eigenvalues and eigenvectors can be used to study discrete dynamical systems, in the sense that they can give values for the next period in terms of the current value (Nakos & Joyner,  1998). The matrices used for the Markov chain calculations concern both the average transition matrices, where one matrix excludes the year 2008 and one matrix incorporates the year 2008. Also the annual transition matrix of the year 2008 is used for these calculations. This section will first give a short overview of basic linear algebra. Second, it describes how this has been applied to study the total dynamic loss on portfolio level. Finally, this approach will also be applied to study the total dynamic losses per rating level over time.

7.4.1
Eigenvalues, Eigenvectors and the Markov chain 
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In this case 
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 called an eigenvector of the matrix
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 and the proportionality constant 
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  is called the eigenvalue of
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. Every eigenvector is accompanied by a unique eigenvalue. By using equation 26 it can be examined how the transition matrix will be transformed after 
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 number of years and how this affects the representative portfolio at the end of year t. Equation 25 then becomes:  
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Here V is the matrix of which the columns consist of the eigenvectors v. The 
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 represents the matrix where all the eigenvalues are on the diagonal and the remaining entries consists of zeros. 
A Markov chain is a system where the next state only depends on its current state, i.e. the past has no influence. The future states can be examined using only the information of the current state. The transition matrices under consideration represent the current state. By examining how the transition matrix can be transformed after 
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 number of years, it is possible to see how this relates to the total dynamic loss and how this evolves over time as 
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By using the concepts of eigenvalues and eigenvectors it can be shown that a steady state matrix exists, where one of the eigenvalues equals one:
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7.4.2
Markov chain examination on portfolio level

In this section, the eigenvalues and eigenvectors will be used to examine the static- and dynamic loss of the representative portfolio over time. The procedure will consist of the following steps:

1. Deriving and analyzing the eigenvalues and eigenvectors

2. Examining the static- and dynamic loss over time 
Step 1: Deriving and analyzing the eigenvalues and eigenvectors
Each transition matrix is accompanied with seven eigenvalues and seven eigenvectors. The eigenvalues and eigenvectors have been obtained by means of the program Mathematica. One of the eigenvalues has the value one and the remaining six eigenvalues lie between zero and one. The eigenvalues and eigenvectors are examined by using equation 25.
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If the obtained eigenvalues and eigenvectors are correct then equation 25 will hold. 

Step 2: Examining the static- and dynamic loss over time 
The next step is to combine the eigenvalues and eigenvectors to examine the static- and dynamic loss over time. This can be done by using equation 26.
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Again the representative portfolio from section 7.2.1, which can be found in the appendix in Table  3, is used in combination with equation 24   The representative portfolio is used as the start position and therefore forms the basis for the calculations. The static loss at the start 
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Where 
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  is the transpose of the vector of default rates which is multiplied with the start portfolio composition 
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 is kept constant throughout the calculations. In order to obtain the relative static loss, the absolute static loss is divided by the total number of outstanding ratings.
In order to obtain the dynamic loss, first the representative portfolio of one year from now has to be obtained. Hence 
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  is set at 1 in equation 26.
The absolute dynamic loss at time 
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 can then easily be calculated by using equation 7:
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The relative dynamic loss can then calculated by dividing the absolute dynamic loss by the total number of outstanding ratings of the representative.
This procedure looks very similar to the procedure followed in section 7.2.1. However this approach makes it possible to look at losses say over 50 years from now, which would have been a very extensive calculation using the approach of section 7.2.1. Both static- and dynamic losses have been calculated over a time span of two hundred years. Where here five- year intervals are applied until the year one hundred and after that an interval of one hundred years is used. A time horizon of two hundred years does perhaps not seem to be that realistic, but it does give insight how close the dynamic portfolio loss at that time is to the loss that occurs at the steady state. 
The static losses over time have been calculated by first calculating the portfolio composition at the end of the year t-1 by using equation 30. This portfolio composition then represents the portfolio at the start of year t. 
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(30)
Multiplying the start position of the portfolio with the respective default rates by using equation 7 then gives the absolute level of static loss which can be used to calculate the relative level of static loss. The dynamic loss over time is calculated in a similar way as the static loss. However, here of course is not set at t-1, instead it is just set at the year under consideration t. From this the year- end portfolio can be calculated from which the dynamic loss can be calculated by using equations 10 and 11.
The portfolio composition will eventually reach an equilibrium as t becomes infinitely large. This indicates that at that time the composition of the portfolio will cease to change. Equation 28 then becomes:
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As 
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 has become infinitely large, the eigenvalues smaller than one have all reached a value of zero. Hence here the 
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matrix has been replaced by a matrix where only one eigenvalue has the value of one. The eventual distribution of the rating classes of this steady state can be used to calculate the total dynamic loss by combining the end portfolio position with the default rates. 
The calculations of this section have been performed on transition matrices of corporate bond ratings as well as on transition matrices of structured finance product ratings. Expectations are that as the structured finance products are perceived as riskier, this should lead to relatively higher dynamic losses for each year under consideration t as compared to the dynamic losses of corporate bonds. This should be the case for all of the matrices examined, being the average transition matrix where the year 2008 is excluded, the average transition matrix where the year 2008 is included and the transition matrix of the year 2008.  







7.4.3
Markov chain examination on rating class level

In this section, the eigenvalues and eigenvectors will be used to examine the dynamic loss per rating class over time and hence is a special case of section 7.4.2. The emphasis is put upon the differences between the two approaches. 

As here the dynamic losses per rating class are under examination, the representative portfolio is no longer needed. The start vector which is used here is the rating migration behaviour of a particular rating class at year t, i.e. a row of the transition matrix corresponding to a particular rating class. The basis of equation 26 is again used to examine how the transition matrix evolves over time, however the focus here is on each row of the transition matrix:
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(32)
Hence for each year under consideration the focus is on the seven rows of the transition matrix to examine the rating migration probabilities over time per single rating class. The next step is then to combine equation 32 with the default rates per rating class to calculate the dynamic loss per rating category at time t:
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Equation 33 implies that with every year t under consideration, this leads to dynamic loss rates for each of the seven rating classes. The time span used for these calculations is 2048 years. Again this large time span serves to illustrate whether the losses after so many years are equal to the losses of the steady state.  As mentioned in section 7.4.2 the composition of the portfolio will cease to change once it is in its steady state. This indicates in the steady state each row of the transition matrix 
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 will be equal. This also indicates that as t becomes infinitely large, the dynamic default loss per rating class will be equal across all rating classes as well. 


As this procedure looks at dynamic losses over time per rating level, the expectations are that these dynamic losses are increasingly higher for lower rating classes. Though, as it is known that these dynamic losses will converge as t becomes infinitely large, the difference in these dynamic losses will be more evident when shorter time horizons are used. The second expectation is again that the dynamic losses per rating level will be relatively higher for structured finance products as opposed to corporate bonds given the year t . 

8.5
The interaction between transition matrices and economic variables

This section will describe how interaction between the annual transition matrices and certain economic factors can be examined. Kim (1999) examined the effects of a number of economic variables on quarterly transition matrices for corporate bond ratings during the period 1984 until and including 1998. 
Of interest is whether a relationship can be found between structured finance product rating transition matrices and the economic- and financial factors.  By taking the interaction with economic factors into account, it is possible to construct a conditional transition matrix which can be used to simulate a future state of the transition matrix according to the analyst’s view of the future economic state. 

However it should be noted that for structured finance product ratings it is here not possible to work with quarterly transition matrices, due to the relatively low number of outstanding ratings in the early nineties. Hence the annual transition matrices are used. Still there are only eighteen annual transition matrices, which can be considered as quite low and can make the results less robust. Perhaps this procedure is more insightful when it is performed again in five- to ten years from now. Nevertheless, for now the procedure will be performed using the data at hand. As the number of years is already quite low, the research here is based on S&P transition matrices only as they provided annual transition matrices from up 1991.   
This section will be further structured as follows. First it will be described how the dynamic loss rates over time and per rating class have been obtained. Secondly the economic and financial variables that have been used as inputs will be discussed. Finally it will be described how the regression analysis has been performed.  

7.5.1
Dynamic loss rates over time per rating class

To examine the influence of economic factors on the transition matrices, again there can be made use of the dynamic loss rates over time per rating class as in equation 31. The difference now is that the rows now correspond to the rating migration behaviour of a particular rating class of each year from 1991 until and including 2008. 
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By multiplying the transpose of the rating migration behaviour of a particular year and rating class 
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 with the vector of the default rates y, this results in a total dynamic loss rate per rating class per year. The dynamic losses per rating class over time for both structured finance product- as well as corporate bond ratings can be seen in Appendix A in Table  9. 

For structured finance products there were not that many outstanding ratings in the early nineties and the ratings outstanding typically belonged to a higher rating class. The only few outstanding ratings that did belong to a CCC- or lower rating class usually maintained that rating. This can be seen from Table  9 as the dynamic loss rates for the CCC rating class remain constant at 40 percent from 1991 until and including 1999. This makes it more difficult to trace the effect of the economic variables on this particular rating class. For corporate bond ratings this is not the case or at least not to the same extent as for structured finance product ratings. 
For both corporate bond- as well as structured finance product ratings it is the case that the higher rating classes are more stable compared to lower rating classes. This is why the expectations are that the lower rating classes should be affected more strongly by economic- and financial factors as opposed to the higher rating classes.     

7.5.2
Economic and financial factors

The macroeconomic and financial variables tested in this research resemble the factors tested in Kim (1999), namely:

1. The spread between the Aaa- and Baa ratings of Moody’s corporate bond ratings, i.e. credit spread

2. The yield of the 10-year treasury bond

3. CPI inflation

4. GDP growth, both nominal- as well as real growth
5. The yield of the 3-month treasury bill

6. The spread between the 10-year treasury bond and the 3-month treasury bill
7. Growth of the Dow Jones Industrial Average index (DJIA)

8. Growth of the S&P 500 index

9. Growth of the measure of money supply M2 

The first four factors are the factors of which, according to their 
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, Kim found that they had a significant relationship with the corporate bond rating transition matrices. The 
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 represents the proportion of variation of the dependent variable that is explained by the independent variable. A higher credit spread signals that market participants expect a higher probability to default. Here expectations are that the relationship between the credit spread and the dynamic loss rates is positive. A higher yield on the 10-year Treasury bond indicates that there is a higher demand for credit and thereby financing costs for firms will increase. This will also then be reflected in an increase in the probability to default. Hence the expected sign of this coefficient is positive; an increase of the yield on the 10-year Treasury bond should increase the dynamic losses as well. The CPI inflation could have both a positive as well as a negative effect on the transition matrix depending on the magnitude. A minor increase in inflation may affect the margins of the firm in a positive manner, however a more severe increase in inflation indicates more difficulty with the refinancing of the firms debt. 

GDP growth is accompanied with higher cash flows for firms which then results in a lower probability to default. In this research one may expect this factor is accompanied by a negative coefficient as the relationship between GDP growth and dynamic losses is likely to be negative. An argument can also be made that this factor should affect the rating transition matrices only with a lag as CRAs tend to rate through the cycle (Altman & Rijken, 2005)(i).   

The yield of the 3-month Treasury bill and the spread between the 10-year Treasury bond and the 3-month treasury bill, may possibly influence the transition matrix in the same way as the yield of the 10-year treasury bond. Hence as the spread or the yield of the 3-month Treasury bill increases this should result in an increase of the dynamic losses. 

The DJIA- and the S&P 500 index both relate to the economic state, even more they are leading factors. This indicates that when expectations are that the GDP growth will be poor in the future, that this will already be reflected in both the DJIA index as well as the S&P 500 index. These factors are not expected to be very explanatory more because of their leading nature. These factors reflect information that has not yet entered the economic state.
The last factor concerns the measure of the money supply M2. The money supply is again closely related to interest rates. An increase in the money supply M2 will indicate lower interest rates. Hence here the opposite is expected as compared to the other interest rate associated variables. Here the sign will be negative. An increase in M2 should by means of lower interest rates lead to a decrease in the dynamic loss rates.   
Because CRAs have the tendency to rate through the cycle, all of the above mentioned factors have been tested for their significance as a lag variable as well. The economic- and financial factors used for the regressions can be found in Table  10
 7.5.3
Performing the regression analysis

Here time series regressions are used, where for each regression a single independent variable was used. The choice for a simple time series regression model with only one explanatory variable relates to the following issues. One assumption of time series regression models is that no perfect collinearity is allowed (Wooldridge, 2003, p.332). This occurs when, for example, one of the independent variables is a perfect linear combination of other independent variables. Here perfect collinearity would occur when the variables of the 10-year treasury bond-, the 3-month treasury bill yield and the spread between these two are included in one regression. Another assumption of time series regression models is that the error terms in two different time periods are not correlated, i.e. no serial correlation. In the dataset concerning the economic- and financial factors there are variables which are more prone to serial correlation. If interest rates in a certain period are very high for instance, they are likely to remain high in the following time period. The trade-off that has been made is that by having one single explanatory variable in the regressions this indicates the assumption that everything else affecting the dependent variable is kept constant.  This relates to the omitted variable bias, where biases in the parameters are the result of excluding other factors that affect the dependent variable and where the omitted variable is correlated with the independent variable (Wooldridge, 2003, p. 91).
The first time series regression model used is the static model, “where a contemporaneous relationship is established between the independent variable 
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 and the dependent variable 
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” (Wooldridge, 2003, p. 126). Contemporaneous here indicates that the changes in the explanatory variable 
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 have an instantaneous effect on the dependent variable 
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. The second time series regression model used is the Finite Distributed Lag Model. This model allows for the explanatory factors to affect the dynamic loss rates per rating class with a lag of one year. 

The results of the static model will be analyzed by means of the regression coefficients and the signs thereof and their significance according to the corresponding t-statistics. Here the results will be analyzed on whether they are significant on the one-, five-, or ten percent level. 

As previous literature suggest a relationship between economic- and financial factors and corporate bond rating transition matrices, the expectations here are twofold. The first expectation is that a relationship between the economic- and financial factors and the corporate bond rating transition matrices can be established using the dataset of this particular research. Here expectations are also that the higher rating classes are less strongly influenced by the factors as the middle- and lower range rating classes as the higher rating classes are considered to be more stable. The second expectation is that both corporate bond- as well as structured finance product ratings respond to the economic- and financial factors in a similar manner. The reasoning here is that the ratings of both product types depend on their cash flows and their probability to default, which can be influenced by economic- and financial factors. The hypothesis here is that there is no direct or obvious reason why these rating transition matrices should react to the factors differently.  

8.6
Short summary of the methodology

This chapter discussed how the transition matrices or the volatility thereof have been examined.  The first section described how the volatility of the transition matrices on portfolio level was tested by examining the difference between the static- and the dynamic- and realistic loss rates. Large deviations are the result of volatile transition matrices. In the case that the dynamic- and realistic loss rates are significantly higher than the static loss rates, this indicates negative volatility, i.e. relative more downgrades compared to upgrades.
Second the volatility of the transition matrices per rating class has been examined. Here the differences in volatility per rating class between corporate bond and structured finance ratings can be analyzed by comparing the coefficient of variation. A relatively higher coefficient of variation per rating class is associated with a higher volatility of that particular rating class. It should be noted though that the coefficient of variation measures both positive- as well as negative volatility. 

The last three sections concerned the examination of the dynamic loss rates on a more detailed level. The Monte Carlo simulations have been used to obtain dynamic loss distributions both on portfolio level as well as on rating level. These loss distributions can then be examined and compared on the mean loss rates, the standard deviations and the levels of skewness and kurtosis. Also the loss distributions on rating level have been used to examine the 0.1 percent VAR, i.e. a worse loss case scenario. The dynamic loss rates have been examined further by analyzing how the transition matrices evolve over time using Markov chain calculations. When the time span under consideration becomes large enough the transition matrix will reach the steady state and will cease to change. From this the dynamic loss rates can be calculated that are associated with this steady state. The dynamic loss rates have been examined on portfolio level as well as on rating level. It should be clear though that in the steady state the dynamic loss rates on both portfolio- as well as rating level are equal to each other. Finally it has been examined how the dynamic loss rates per rating class interact with economic- and financial factors. If a clear interaction can be identified, this makes it possible to predict the transition matrix of the next period by using the forecasts of the economic- and financial factors.  
8 Results

This chapter will discuss the results from the various calculations. The structure of this chapter will be similar to that of chapter 7. The first two sections will discuss the outcomes of the calculations concerning the volatility of the transition matrices. Sections 3 and 4 relate to the Monte Carlo simulations performed on portfolio- as well as on rating level. Sections 5 and 6 relate to the Markov chain calculations on portfolio level and rating level respectively. Finally section 7 discusses the interaction between economic- and financial factors and the transition matrices. 
8.1
The volatility of transition matrices; Portfolio static loss versus dynamic loss

The volatility of the transition matrices on portfolio level can be measured by looking at the difference between the static loss and the dynamic loss. A large difference between the two loss rates indicates higher volatility of the transition matrix under examination. The static loss can be formulated as the loss that occurs when no rating migrations take place. It is just the start portfolio of rating positions multiplied with the respective default rates. The dynamic loss however does take rating migrations into account and treats these as if they occur at the start of the year. This may be more insightful than only looking at the static loss, on the other hand this may also be too strict. For this reason it is more realistic to take the difference between the static loss and the dynamic loss and divide this difference by two. Then this should be added to the static loss.  By doing so, rating migrations are taken into account and are assumed to take place after half a year. 

8.1.1
Corporate bond rating transitions versus structured finance rating transitions

This section concerns the comparison of the static-, dynamic- and realistic loss between corporate bond ratings and structured finance product ratings. If structured finance products are indeed riskier than corporate bonds, this should be reflected in relatively higher dynamic- and hence realistic losses. 

To make it more transparent, the comparison between the two product groups will be made per CRA.  The third subsection will show whether corporate bond ratings have ever experienced a similar increase both loss rates in the past twenty six years as structured finance product ratings did in 2008. The end of each subsection will give a short conclusion.

The calculations of the dynamic loss incorporated the use of average transition matrices. One average transition matrices used was based on the years 1991 until and including the year 2007 and another average transition matrix also incorporated the year 2008. The year 2008 was also studied separately as this year was quite extraordinary, especially for structured finance products. For each CRA this resulted in a total of six transition matrices. There are four average transition matrices, i.e. two for structured finance product ratings and two for corporate bond ratings, plus two annual transition matrices. All the transition matrices used of both Moody’s and S&P can be found in Appendix B in Table  12 and in Table  13 respectively. 

1: Moody´s comparison of corporate bond and structured finance product ratings  
The results of the static-, dynamic- and realistic loss calculations for Moody’s a in Table  14. Figure 1 below illustrates the results. When looking at the static loss, it can be seen that this remains constant for all transition matrices concerned. This is because the representative portfolio is kept constant for all the calculations. 

Figure 1:
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From Table  14 and Figure 1 it can be seen that corporate bond ratings were quite stable over the years 1991 until and including 2007. The dynamic loss of 1.03 percent is relatively close to the static loss of 0.86 percent. When a comparison is made between the corporate bond ratings and structured finance product ratings, differences in loss rates can be detected. There is a greater difference between the static- and the dynamic loss for structured finance product ratings. As the static loss is kept constant, this results in a somewhat higher dynamic- and realistic loss compared to corporate bond ratings. This indicates that the transition matrices for structured finance product ratings are relatively more volatile, with a higher probability of experiencing downgrades. These results do explain to some extent why the spread for these structured finance products was relatively higher than those of corporate bonds and hence were perceived as riskier. Still it may be argued that the difference is not considerably large. 
The loss rates resulting from the transition matrix of the year 2008 reveal the impact of the subprime mortgage- and the credit crises on structured finance product ratings. The dynamic loss dramatically increased to a level of 7.5 percent, compared to the average level of 1.4 percent. This then also is translated to a much higher realistic loss of 4.2 percent, which on average was only 1.1 percent before the year 2008. Corporate bond ratings were in the year 2008 not as severely hit by the crises as the structured finance product ratings. This is marked by the difference in loss rates between both types of products which became substantially larger in the year 2008. From Table  12 and Figure 1 it can be seen that the impact of the year 2008 also lead to substantially higher structured finance rating dynamic- as well as the realistic loss rates over the time period where 2008 was included. 

2: S&P comparison of corporate bond and structured finance product ratings 
Table  14 gives the results of the static-, dynamic- and realistic loss calculations for S&P. Figure 2 below is used to illustrate the differences between corporate bond rating- and structured finance product rating losses. Again it can be seen that the static loss is constant for all matrices concerned and that it equals the static loss of Moody’s. 

Figure 2: 
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S&P corporate bond ratings have remained quite stable over the period 1991 until and including 2007. The difference between the static- and the dynamic loss is fairly small, resulting in a realistic loss that is close to the static loss. A greater disparity between the static- and the dynamic loss is revealed for structured finance product ratings over the same time frame. As stated earlier in this subsection, this may explain the higher premiums asked for structured finance products as they were perceived as being more risky than corporate bonds. However again it may be argued that the difference is not markedly large. 

The subprime mortgage- and the credit crises clearly had an enormous impact on the structured finance product ratings of S&P as well. The transition matrix of structured finance product ratings of the year 2008 results in a dynamic loss of 7.25 percent and a realistic loss of 4 percent. Although corporate bond ratings do experience an increase in both loss rates, they are not as severely affected as structured finance product ratings. The losses resulting from the average transition matrix for structured finance product ratings over the time frame 1991 until and including 2008 are significantly higher due to the impact of 2008. Again for corporate product ratings the impact of 2008 is limited as the differences in loss rates resulting from both average transition matrices is small.

3: S&P corporate historical dynamic- and realistic loss rates  
As shown in the results, the impact of the transition matrices of the year 2008 had a very severe effect on the dynamic- and realistic loss rates of structured finance product ratings. For both CRAs dynamic losses were close to 7.5 percent. It is of interest to see whether corporate bond ratings have ever experienced such severe losses in the past decades. Here the historical rating transition matrices of the corporate bond ratings of the past twenty seven years have been examined. A comparison with Moody’s could not be made as the yearly transition matrices available only date back to 1991. Figure 3 shows the historical dynamic- and realistic loss rates for corporate bond ratings from up 1982 until and including 2008. 

Figure 3:  
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From Figure 3 it can be seen that in the past twenty seven years, dynamic- and realistic losses have not even come close to the dramatic loss levels of structured finance product ratings of the year 2008. The highest level of dynamic- and realistic loss even occurs in the year 2008. Here the dynamic loss reached a level of around 1.5 percent and the realistic loss amounted up to 1.2 percent. As stated previously stated in this subsection the corporate bond rating losses for the year 2008 appeared quite stable to structured finance product rating losses. Hence even the highest level of dynamic- and realistic losses for corporate bond ratings over the past twenty seven years are nothing compared to the losses of the structured finance product ratings over the year 2008. 
4:  The statistical significance of the differences in volatility of the transition matrices
The statistical significance of the differences in volatility between corporate bond- and the structured finance product rating transition matrices has been calculated by means of the sign test. This sign test is based on the weighted standard deviation matrices of both corporate bond- as well as structured finance product ratings for the time periods in- and excluding the year 2008. The results can be found in Table  15. Here it can be seen that for Moody’s the standard deviation matrix for structured finance product ratings excluding the year 2008 is not statistically significantly different at all from the standard deviation matrix of corporate bond ratings. The standard deviation matrix for structured finance product ratings excluding the year 2008 of S&P is not statistically significantly different at the 5 percent level. However it is significantly different at the 10 percent level as the z-value of 1.86 is above 1.645. When the year 2008 is included in the calculations it can be seen that for both CRAs the standard deviation matrices of structured finance product ratings are significantly different from the corporate bond rating standard deviation matrices. The standard deviation matrix for structured finance product ratings of Moody’s is significantly different at the 5 percent level, whereas for S&P it is significantly different on the 1 percent level.     
5 Conclusion  
From this it can be concluded that the dynamic- and realistic loss rates structured finance product ratings were indeed on average relatively higher before the year 2008. This indicates that the transition matrices for structured finance product ratings are relatively more volatile, with a higher probability of experiencing downgrades. This can explain why structured finance products were perceived as being more risky than their corporate counterparts and hence why a higher risk premium was demanded by investors. However, the transition matrices of structured finance ratings are not statistically more volatile and hence more risky than the corporate bond rating transition matrices at the 5 percent level. 
However, that all turned around in the year 2008. Structured finance product ratings took such a hit that their dynamic- and realistic losses were close to 7.5 percent. This is an unprecedented situation compared to corporate bond rating losses. Here the highest level of losses over the past twenty seven years was also experienced in the year 2008. Still this level of losses did not even come close to the losses experienced by structured finance product ratings, as their dynamic- loss and realistic loss were around 1.5 and 1.2 percent respectively.  When the year 2008 is included in the calculations, the average transition matrices of structured finance ratings for both CRAs are significantly more volatile than corporate bond rating transition matrices.            
8.1.2
Moody’s rating transitions versus S&P’s rating transitions

This section will discuss whether large differences between the two CRAs in terms of dynamic- and realistic loss can be recognized. Lower dynamic- and hence realistic loss rates for one of the two CRAs can indicate superior performance. As the CRAs use to some extent different models in the rating process, superior performance can be a result of this. First the two CRAs will be compared in terms of the dynamic- and realistic loss rates for corporate bond ratings. Following the comparison will be made in terms of structured finance ratings.  

1: Comparison Moody’s and S&P; corporate bond ratings  

From Figure 4 below it can be seen that no large differences between the two CRAs can be detected in terms of their dynamic- and realistic loss. The exact figures can be found in Table  16. For both CRAs, the dynamic losses are close to the static loss and the impact of the annual transition matrix of 2008 is relatively small. 
S&P experienced a slightly higher dynamic- and realistic loss in the year 2008. The dynamic loss of S&P in the year 2008 was around 1.5 percent, whereas for Moody’s this was around 1.3 percent.  Still overall the differences between the two CRAs are negligible and therefore no superior performance in terms of the rating of corporate bonds can be detected.   
Figure 4: 
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2: Comparison Moody’s and S&P; structured finance product ratings  

This subsection relates to the differences between CRAs in the dynamic- and realistic loss rates with respect to structured finance product ratings. Figure 5 below shows the dynamic- and realistic loss rates for the structured finance product ratings for both CRAs. More detailed information is given in Table  17. 

Here again it can be seen that no large differences exist between the loss rates of both CRAs. Moody’s has somewhat higher dynamic- and realistic loss rates for both the average transition matrices as well as for the annual transition matrix of the year 2008. Still it can be argued that these differences are small and hence that no superior performance can be detected. 

Figure 5: 
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3: Conclusion

This subsection has showed that no large differences in dynamic- and realistic loss rates can be found when the CRAs are compared. The differences that do exist are negligible and do not reveal any form of superior performance when it comes to the rating process of corporate bonds or structured finance products. 
8.1.3
Comparison of rating transitions of the several types of structured finance products

This subsection will discuss the differences in dynamic- and realistic loss rates between the several types of structured finance product ratings. The differences in loss rates between corporate bond and structured finance ratings were relatively small over the period 1991 until and including 2007. This does not necessarily indicate however that among the several types of structured finance products no large differences can be found as well. For example one structured finance product type may have far less volatile transition matrices, whereas another structured finance product type may have far more volatile transition matrices. The two combined does not signal anything as the differences between the two are cancelled out. 

As stated earlier in the introduction, structured finance product ratings can be divided into five categories. These categories are Asset Backed Secrurities (ABS), Home Equity Loans (HEL), Residential Mortgage Backed Securities (RMBS), Commercial Mortgage Backed Securities (CMBS) and Collateralized Debt Obligations (CDO). In order to examine the differences in loss rates between these several types of structured finance product ratings, the combined structured finance product ratings group is used as a benchmark. The results can be found in Appendix B in Table  18. 

1: Comparison ABS- and structured finance product ratings  

From Table  18, it can be seen that ABS product ratings have quite an interesting pattern. This structured finance product type experienced slightly higher dynamic- and realistic losses in during the years 1994 until and including 2007 of 1.5 and 1.18 percent respectively compared to the 1.39 and 1.12 percent for structured finance product ratings combined. The losses resulting from the annual transition matrix of the year 2008 however were actually lower than those experienced by the benchmark. Dynamic- and realistic losses amounted up to1.16 and 1.01 percent. This is quite interesting compared to the levels of the structured finance product ratings combined which are 7.47 and 4.17 percent respectively. The average transition matrix where the year 2008 is included is then also associated with lower levels of dynamic- and realistic losses compared to the benchmark. .  

2: Comparison HEL- and structured finance product ratings  

HEL product ratings are, according to these results, the structured finance asset type with the highest the dynamic- and realistic losses when compared to the benchmark. The dynamic- and realistic losses resulting from the average transition matrix that excludes 2008 are 2.2 and 1.53 percent respectively opposed to the 1.39 and 1.12 percent of structured finance product ratings combined. This indicates that this product type was also more volatile in the period preceding the year 2008. HEL product ratings also experienced the biggest hit with respect to dynamic- and realistic losses in the year 2008. The dynamic- and realistic losses increased up to 11.42 and 6.14 percent respectively, which is more than 1.5 times higher than the benchmark. This also results in the highest levels of dynamic- and realistic losses among the several types of structured finance products of the average transition matrix where the year 2008 is included. Dynamic- and realistic losses for HEL product ratings are here 4.98 and 2.92 percent respectively. 

3: Comparison RMBS- and structured finance product ratings  

RMBS product ratings experienced on average slightly lower dynamic- and realistic losses during the period 1994 until and including 2007 compared to the benchmark. The losses were 1.06 and 0.96 percent respectively compared to the 1.39 and 1.12 percent losses for structured finance product ratings combined. The year 2008 had relatively seen a moderately stronger impact on RMBS product ratings as their dynamic- and realistic losses amounted up to 7.73 and 4.29 percent respectively. The dynamic- and realistic losses resulting from the average transition matrix where the year 2008 was included were 2.73 and 1.80 respectively. Hence these losses are slightly below those of the benchmark  
4: Comparison CMBS- and structured finance product ratings  

As with RMBS product ratings, the dynamic- and realistic losses for CMBS resulting from the average transition matrix from up 1994 until and including 2007 are lower than the losses for structured finance ratings combined. The dynamic- and realistic losses were 0.94 and 0.90 percent respectively. This suggest that these products were on average more stable or at least experienced less downgrades during this period than structured finance product ratings combined. The losses resting from the annual transition matrix are also less severe than those of structured product ratings combined. Total dynamic loss amounted up to 6.34 percent and the total realistic loss reached a level of 3.60 percent. Still the effect on the average transition matrix where the year 2008 is included is negligible as losses only increases by a few basis points to 0.98 and 0.92 percent.   
5: Comparison CDO- and structured finance product ratings  

CDO product ratings have overall experienced higher dynamic- and realistic losses and can therefore be categorized as being less stable in the sense that this product group experienced relatively more downgrades over the years. The dynamic- and realistic losses resulting from the average transition matrix where the year 2008 is excluded are 1.64 and 1.25 percent respectively. The annual transition matrix of the year 2008 has had a severe effect as the losses increased up to 11.07 and 5.96 percent. The losses are almost as severe as for the HEL product group. The high impact of the year 2008 is also reflected by the dynamic- and realistic losses resulting from the average transition matrix where the year 2008 is included. Here the losses are 4.14 and 2.50 percent compared to the benchmark levels of 2.83 and 1.85 percent. 

6:  The statistical significance of the differences in volatility of the transition matrices
The statistical significance of the differences in volatility between the several types of structured finance product ratings have been calculated and the results can be found in Table  19. On the basis of the sign test, only the standard deviation matrices excluding the year 2008 of both ABS- as well as CDO ratings are significantly more volatile compared to the standard deviation matrix of the structured finance product ratings combined. Here the ABS standard deviation matrix is more volatile on the 1 percent level, whereas the CDO standard deviation matrix is significantly more volatile at the 5 percent level. When the year 2008 is included in the calculations it can be seen that the standard deviation matrix of RMBS is significantly more volatile on the 1 percent level. The CMBS standard deviation matrix on the other hand is significantly less volatile on the 5 percent level. This is not completely in line with the former findings in the sense that the standard deviation matrices, including the year 2008, of HEL- as well as CDO product ratings are not significantly more volatile compared to the benchmark.   
7: Conclusion

When looking at the dynamic- and realistic loss rates of ABS product ratings before the year 2008, it can be seen that they are on average slightly less stable than structured finance product ratings. When the difference in volatility is checked on the statistical significance, it can indeed be seen that the standard deviation matrix is significantly more volatile compared to the benchmark at the 1 percent level. However, this product group experienced a relatively smaller impact of the year 2008 compared to most other structured finance product types. The dynamic- and realistic losses were even lower during this particular year than the average losses during 1994 until and including 2007. 
RMBS product ratings were on average relatively more stable before the year 2008 compared to the benchmark. The losses moved in line with the benchmark when dynamic- and realistic loss rates of the year 2008 and the average transition matrix including 2008 are examined. The outcomes of the average transition matrix including the year 2008 are not entirely in line when the statistical significance is checked. The standard deviation matrix in this case is significantly more volatile compared to the benchmark. CMBS product ratings overall were more stable than the benchmark. This product type experienced lower dynamic- and realistic losses than the benchmark for each transition matrix examined. This is also statistically significant in the case of the standard deviation matrix including the year 2008. When looking at the dynamic- and realistic loss rates of HEL- and CDO product ratings, it can be seen that they are the least stable of all structured finance product types. Each transition matrix examined, resulted in relatively higher dynamic- and realistic losses than the benchmark. These product types were also most severely affected by the year 2008. For CDO product ratings, the higher volatility level can be confirmed over the time period excluding the year 2008. However this cannot be statistically confirmed for both types of products when the year 2008 is included in the calculations. 
8.2
The volatility of transition matrices; Volatility per rating class


This section concerns effects of the volatility of the transition matrices on each rating class. The coefficient of variation can be used to measure the volatility effect of the annual transitions on the portfolio positions per rating category. By using the representative portfolio as the start position and multiplying this with each annual transition matrix, this results in 15 to 18 year-end portfolio positions. Following, the weighted average portfolio positions and the associated standard deviation per rating class can be calculated. The coefficient of variation is then used to compare the results of annual corporate bond rating transition matrices with the annual transition matrices of structured finance product ratings. Also the coefficient of variation enables to compare the results of the several types of structured finance product ratings, where again the structured finance product ratings combined are used as the benchmark. 

A higher coefficient of variation in this case indicates a higher volatility of the transition matrices and is therefore perceived as negative. Though it should be noted that the coefficient of variation measures volatility, hence this also includes upward movements. For this reason the outcomes of the coefficient of variation are compared to the number of portfolio positions for both time horizons, i.e. one where 2008 is included and one where 2008 is excluded. A higher number of portfolio positions in the lower rating classes indicates higher dynamic losses and therefore in association with a higher coefficient of variation can be perceived as negative.  Applying this method will result in a coefficient of variation for each rating class. To make the comparison between corporate bond- and structured finance rating migration behaviour, the focus is on the differences in coefficient of variation per rating class. 

This section will be structured in the same manner as section 8.1.  First the comparison will be made between the levels of coefficient of variation of corporate bond ratings and those of structured finance product ratings. Secondly it will be checked whether large differences can be detected between Moody’s and S&P. Following it will be examined whether large differences in the coefficient of variation exist among the several structured finance product types. Each subsection will end with a short conclusion. 
8.2.1
Corporate bond rating transitions versus Structured finance rating transitions

Once more the comparison between the two product groups will be made per CRA.  First the comparison will be made between the corporate bond- and the structured finance product ratings of Moody’s and following the comparison between the two product rating groups will be made for S&P. 

1: Moody´s comparison of corporate bond and structured finance product ratings  
The coefficient of variation has been calculated for structured product ratings for the time period 1994 until and including 2007 and for 1994 until and including 2008. For corporate ratings, the annual transition matrices for the years 1991 until and including 2003 have also been incorporated.  The exact figures for the coefficient of variation can be found in Appendix B in Table  18. 

The coefficients of variation for both corporate bond ratings as well as structured finance product ratings for the time period excluding 2008 are illustrated by Figure 6.

Figure 6
[image: image141.png]the coefficient of variation percentage

Moody's coefficient of variation; structured finance
productsvs corporate bonds 1991-2007

50,00%
40,00% f
30,00%
20,00% /’ —&—Structured Finance
10,00% ——Corporate
0,00%

AAA AA A BBB BB B CCC

Rating class





From this figure it can be seen that during this time period, the higher rating classes for corporate bond ratings were more volatile than the ratings for structured finance product ratings. Both the coefficient of variation for AAA- and the AA rating class of corporate bond ratings is higher compared to structured finance product ratings. The coefficients of variations of the A- and the BB rating class are similar for both product ratings. The BBB rating class shows a somewhat higher coefficient of variation for structured finance ratings. This difference becomes increasingly larger for the lower rating classes, i.e. the B- and the CCC rating class. 

The coefficients of variation for both corporate bond ratings as well as structured finance product ratings for the time period including 2008 are illustrated by Figure 7. 

Figure 7
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From Figure 7 it can be seen that the pattern overall does not change drastically compared to the timeperiod where 2008 was excluded. The coefficient of variation of the AAA rating class for structured finance product ratings is now higher than for corporate bond ratings. The AA rating class for structured finance product ratings still shows a relatively lower coefficient of variation. The coefficients of variation for the A-, BBB- and the BB are again quite similar for both product ratings. The main difference is that the coefficient of variation blows up for the lower rating classes for structured finance product ratings, whereas the corporate bond ratings reveal roughly the same levels of coefficients of variation. From Table  19 it can be seen that the coefficient of variation for the CCC structured finance product ratings increases to a level above 110 percent when the year 2008 is taken into account.

As stated earlier, the coefficient of variation takes volatility into account. However this also means that upward rating migrations are considered as higher volatility as well. The coefficients of variation can be compared to the weighted mean of the portfolio weights over the years 1991 until and including 2007 and the weighted mean of the portfolio weights were the year 2008 is included.  When over the time period including 2008 relatively more portfolio positions belong to the lower rating classes, this indicates volatility of the rating classes in the negative sense. From Figure 8 it can be seen that the portfolio positions for structured finance product ratings moved more towards the lower rating classes. Figure 9 shows that the portfolio positions remained practically constant for corporate bond ratings.    

2: S&P´s comparison of corporate bond and structured finance product ratings  
The exact figures of the coefficients of variation for the rating classes of both corporate bond- as well as structured finance product ratings issued by S&P can be found in Table  20. Figure 10 illustrates the differences concerning the coefficient of variation levels between corporate bond- and structured finance product ratings for the time period excluding 2008. 

Figure 10:
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From Figure 10
 it can be seen that the coefficients of variation of the AAA- and AA rating class for corporate bond ratings are on average slightly higher than for the structured finance product ratings. This indicates a somewhat  higher volatility for corporate bond ratings in these rating classes. The volatility of the A- and the BB rating class are roughly equal for both corporate bond- and structured finance ratings. The BBB rating class reveals a moderately higher coefficient of variation for structured finance product ratings. The difference between corporate bond-  and structured finance ratings becomes really noticable at the B- and BBB rating class, where structured finance product ratings experience a relatively higher coefficient of variation. 

Figure 11:
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Figure 11 reveals that the pattern of the coefficients of variation is not that distinct from the pattern where the year 2008 is excluded. A difference here is that the AAA rating class for structured finance ratings is now  more volatile than before and is also now more volatile than the AAA rating class for corporate bond ratings. The AA-. A- and the BB rating class show the same levels of coefficient of variation for corporate bond-  as well as structured finance product ratings. The BBB rating class for structured finance product ratings is moderately more volatile compared to corporate bond ratings. Here again, the coefficients of variation for the lower structured finance product rating classes increases to a large exent. As can be seen from Table  20, the coefficient of variation for structured finance product ratings for the CCC rating class has reached a level of 120 percent. The coefficient of variation for the CCC corporate rating class increases as well, however not as strong.   

To check whether the direction of the volatility of the rating classes, the outcomes  of the coefficients of variation are compared to the weighted mean of the portfolio weights over the years 1991 until and including 2007 and the weighted mean of the portfolio weights were the year 2008 is included. It can be seen from Figure 12 that the portfolio positions of structured finance product ratings moved more towards the  lower rating classes over the time perod including 2008, i.e. indicating a negative volatility. From Figure 13 it can be seen that the portfolio positions of corporate bond ratings remained relatively stable. 

3: Conclusion

When the time period 1991 until and including 2007 is examined, it can be seen that the highest corporate bond rating classes are characterized by higher coefficients of variation. This indicates that the higher corporate rating classes are more volatile compared to the structured finance product rating classes. The rating classes A- and BB show somewhat the same levels of coefficients of variation for both types of products. The BBB rating class for structured finance product ratings is on average slightly more volatile than the BBB rating class for corporate bond ratings. The B- and CCC rating class for structured finance product ratings reveals an increasing larger coefficient of variation compared to the same rating classes for corporate bond ratings. The pattern does not change dramatically when the year 2008 is included in the calculations. However the difference that can be seen is that the AAA rating class for structured finance products is now relatively more volatile than the AAA rating class for corporate bonds. Also the coefficients of the lowest rating classes of structured finance product ratings increase considerably. 
8.2.2
Moody’s rating transitions versus S&P’s rating transitions

This section will discuss whether large differences between the two CRAs in terms of coefficients of variation can be recognized. Lower coefficients of variation indicate lower volatility of the rating classes and therefore may point to superior performance. First the two CRAs will be compared in terms of the coefficients of variation corporate bond ratings classes. Following the comparison will be made in terms of structured finance rating classes.  

1: Comparison Moody’s and S&P; corporate bond rating classes

Table  21 in Appendix B gives the coefficients of variation for the corporate bond rating classes for both CRAs  for the time period including- and excluding 2008.   Figure 14 illustrates the differences concerning the coefficient of variation levels between the two CRAs for the time period excluding 2008. 

Figure 14:
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From Figure 14 it can be seen especially the AA rating class of Moody’s was more volatile compared to the AA corporate bond rating class of Moody’s. The difference between the coefficients of variation of the two CRAs is smaller for the AAA rating class and the middle rating class range. Only the lowest CCC corporate rating class of Moody’s is characterized by a lower coefficient of variation. 
Figure 15

 REF _Ref245039118 \h 
 illustrates the differences concerning the coefficient of variation levels between the two CRAs when the year 2008 is included in the calculations.

Figure 15:
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Here it can be seen that the overall pattern is the same when 2008 is included in the calculations. The AA rating class for corporate bond ratings of Moody’s exhibits higher coefficients of variation compared to the same rating class of S&P. Again the differences are small for the AAA rating class and the middle rating class segment. The lowest CCC rating class of S&P has a higher coefficient of variation, indicating more volatility compared to the same rating class of Moody’s. 
2: Comparison Moody’s and S&P; structured finance product rating classes

Table  22 in Appendix B gives the coefficients of variation for the structured finance product rating classes for both CRAs. The differences in the volatility of the rating classes between the two CRAs are illustrated by Figure 16.  
Figure 16:
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From Figure 16 it can be seen that the volatility of the rating classes of both CRAs is quite similar over the time period excluding 2008. The coefficient of variation is somewhat higher for the A rating class of Moody’s and the lower rating classes B and CCC of S&P exhibit slightly volatility. However the differences between the two CRAs are negligible. 

Figure 17:
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Figure 17 shows the coefficients of variation for both the CRAs over the time period 1991 until and including 2008. The pattern is similar to that were the year 2008 was excluded. Both CRAs have somewhat the same levels of coefficients of variation for each rating class.

3: Conclusion

When the comparison is made between the volatility per rating class of corporate bond rating of both CRAs, it can be seen that in general no large differences between the CRAs can be detected. The only differences that can be found is that the AA rating class of Moody’s is somewhat more volatile than the same rating class of S&P and the CCC rating class of S&P is more volatile than the same rating class of Moody’s. 

This pattern is the same for both time periods in- and excluding the year 2008. When the differences are examined for structured finance product rating classes it can be seen that overall each rating class has the same level of coefficient of variation. This pattern does not change when the year 2008 is included in the calculations. 
8.2.3
Comparison of rating transitions of the several types of structured finance products

The last subsection will discuss the differences in the coefficients of variation per rating class between the several types of structured finance product ratings. The benchmark used here is again the structured finance product group combined. The outcomes can then be compared to the results of section 8.1.3 to see whether they give the same conclusions.  The exact figures of the coefficients of variation for the time period excluding 2008 can be found in Appendix B in Table  23. The results for the time period including the year 2008 can be found in Table  24. First the differences in coefficients of variation over the time period 1994 until and including 2007 will be discussed. Following the results for the time period including the year 2008 will be discussed. Finally this subsection will end with a short conclusion.

1: Comparison between the types of structured finance product ratings 1994-2007

Section 8.1.3 concluded that during this particular time period, the ABS-, HEL- and CDO product group experienced relatively higher dynamic- and realistic loss rates compared to the average structured finance product group. Expectations are then that these product groups should exhibit higher coefficients of variation as well. Figure 18 below shows the coefficients of variation per rating class for each structured finance product type over the period 1994 until and including 2007.

Figure 18:
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As can be seen from Figure 18, the ABS- and the HEL product group show overall higher level of the coefficient of variation per rating class compared to the benchmark. This is especially apparent for the lower rating classes. However the CDO product group shows a lower coefficient of variation for almost all rating classes except the lowest CCC rating class. The RMBS revealed relatively low dynamic- and realistic losses during the time period that excludes 2008 in section 8.1.3. However, from Figure 18 it can be seen that this product group experiences relatively higher coefficients of variation for the BBB- and CCC rating class. The CMBS product group shows somewhat higher coefficients of variation at the higher rating classes but these are lower at the lower rating classes, hence these findings  are quite in line with the expectations. 
2: Comparison between the types of structured finance product ratings 1994-2008

According to the results of section 8.1.3, expectations are that the HEL- and CDO product group have relatively higher coefficients of variation. The RMBS product group should move in line with the benchmark. Both the CMBS- and the ABS product group are expected to be characterized by relatively lower coefficients of variation. Figure 19 below shows the coefficients of variation per rating class for each structured finance product type over the time period including the year 2008.
Figure 19:
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From Figure 19 it can be seen that some of the expectations match. It can indeed be seen that the HEL product group exhibits higher coefficients of variation for each rating class. The CDO product group does have relatively higher coefficients of variation for the AAA-, A-, BB-, and CCC rating classes. As expected, the CMBS product group is relatively more stable than the average structured finance product group. However there are two observations that were not expected. First of all the ABS product group again shows relatively higher levels of the coefficient of variation for the middle range of the rating classes. This can still be consistent with the findings in section 8.1.3 as the AAA-, B- and the CCC rating class are relatively more stable resulting in lower dynamic- and realistic loss rates. Also the differences between the coefficients of variation of the ABS product group and the benchmark have become smaller over the time period where 2008 is included. Secondly it was expected that the RMBS group should move more or less in tandem with the benchmark. However from  Table  24 it can be seen that this particular product group does experience slightly higher coefficients of variation, namely for the lower rating classes. 

3: Conclusion

Over the time period excluding the year 2008, The HEL-, ABS- and the RMBS product groups showed relatively higher coefficients of variation compared to the benchmark. For the HEL- and the ABS product groups these findings are consistent with the findings of section 8.1.3. However the findings for the RMBS product group are not entirely in line with expectations. The CDO product group was also not in line with the expectations as this group should have displayed relatively higher coefficients of variation. The CMBS product group is in line with the expectations. Over the time period that includes the year 2008, it can be seen that the findings for the HEL-, CDO- and the CMBS product groups are in line with the expectations. However the ABS shows somewhat higher coefficients of variation for the middle range rating classes. The RMBS should move in line with the benchmark, but exhibits higher coefficients of variation for the lower rating classes.  

8.3
Monte Carlo simulation on portfolio level

This section will discuss the dynamic loss distributions that have been obtained by means of Monte Carlo simulations. The loss distributions are based upon the average transition matrices where the year 2008 is included and the annual transition matrix of the year 2008. The average transition matrix excluding the year 2008 is left out in this section. Reason for this is because the Monte Carlo simulation can be considered to be more of a forward looking procedure. The focus is here not only on the differences between the two types of product ratings, but also on what can potentially happen for each type of product rating. For this reason it did not seem appropriate to include the average transition matrix from up the year 1991 until and including 2007. Correlations are taken into account and range from -1 to 1 with an interval of 0.25. First a comparison will be made between the corporate bond rating- and the structured finance product rating loss distributions per CRA. Following the differences in loss distributions between the two CRAs will be discussed. Each subsection will end with a short conclusion.

8.3.1
Monte Carlo loss distribution; corporate- versus structured finance rating transitions

In order to examine the difference in loss distributions between corporate bond ratings and structured finance product ratings, the comparison is made per time horizon and per CRA.  The time horizon here indicates either the average transition matrix including the year 2008 or the annual transition matrix of that year. The differences between the loss distributions of corporate bond- and structured finance ratings are examined by studying the mean, standard deviation, skewness, kurtosis and the maximum level of the distribution
. First the comparison will be made between the two types of products for Moody’s concerning the loss distribution. Here the loss distribution resulting from the average transition matrix will be treated first followed by the loss distribution that results from the annual transition matrix of 2008. Then the differences between the loss distributions of the two types of products issued by S&P will be discussed in the same manner. 
1: Moody´s comparison of corporate bond and structured finance product ratings 

The exact characteristics of the loss distributions per correlation level for both corporate bond-  as well as structured finance product ratings over the period 1991 until and including 2008 can be found in Table  25. 

From this table it can be seen that the mean of the loss distributions of both corporate bond- as well as structured finance product ratings remains more or less constant for all the correlation levels. The mean of the loss distribution of corporate bond ratings is around 95 percent, whereas the mean of the loss distribution of the structured finance ratings is around 2.7 percent. 

The standard deviations of the loss distributions of both types of products per correlation level are illustrated by Figure 21. Here it can be that the loss distributions for both types of product ratings exhibit higher standard deviations for correlations equal or close minus or plus one.  The standard deviations of the loss distributions of structured finance product ratings are relatively higher compared to the standard deviations of the corporate bond rating loss distributions. This is the case for all correlation levels, still the difference becomes smaller for correlation levels close to zero. 

The levels of skewness of the loss distributions for both corporate bond- as well as structured finance product ratings per correlation level are illustrated by Figure 21. Here it can be seen that for both types of products the loss distributions are non normal as the levels of skewness are above zero. Though it should be noted that for correlations equal or close to zero, the levels of skewness do approach normal levels. For every correlation level the corporate bond rating loss distributions exhibits a higher level of skewness compared to the structured finance product rating loss distributions. This is especially evident for the correlation levels near or equal to minus or plus one. The difference becomes notably smaller with correlations close to zero. This indicates that the loss distributions of corporate bond ratings have a more pronounced right tail than the loss distributions of structured finance ratings, especially at near perfectly positive- or negative correlation levels. The higher levels of skewness can be explained by the lower standard deviations for the corporate bond rating loss distributions, which enters the skewness formula in the denominator. Also the mean 
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is higher for structured finance product rating loss distributions, which according to equation 11 then also results in a lower level of skewness.     
The levels of kurtosis for the loss distributions of both product types per correlation level are illustrated by Figure 22. Here it can be seen that the pattern of the levels of kurtosis resembles the pattern of skewness. The loss distributions are again non normal as the level of kurtosis is above three in all cases. Here too the level of kurtosis approaches normal levels when the correlation is close to or equal to zero. However for correlation levels close or equal to minus one or plus one, the levels of kurtosis seems to explode for corporate bond rating loss distributions. This indicates that at these levels of correlations the distribution is highly peaked and has pronounced tails. Most observations are centred very close to the mean or are very dispersed from the mean, but fewer observations can be found in between. Fender & Mitchell (2005, vi) stated that the existence of kurtosis is even more pronounced in the loss distributions of structured finance products. Here this does not seem to hold for the transition matrices for structured finance products. The loss distributions do not show higher kurtosis levels compared to the loss distributions of corporate bond ratings, especially not for correlations close or equal to minus or plus one. This can again be made clearer by examining equation 12. The standard deviations of corporate bond rating loss distributions are lower which also then results in higher levels of kurtosis. Also the mean of the loss distributions of structured finance products ratings is relatively higher which then leads to lower levels of kurtosis.   

Figure 23 shows the maximum of both corporate bond rating- as well as structured finance product rating loss distributions per correlation level, which is the largest value of the losses resulting from the simulation. Here it can be seen that for correlation levels close or equal to zero the maximum loss for structured finance product ratings is higher, whereas for correlation levels closer to minus or plus one the maximum loss is higher for corporate bond ratings. 

The exact characteristics of the loss distributions per correlation level for both corporate bond-  as well as structured finance product ratings for the year 2008 can be found in Table  26. Here it can be seen that the mean of the loss distributions of structured finance product ratings is much higher than the mean loss over the period 1991 until and including 2008. The mean loss of structured finance product ratings is around 7.4 percent. This is also much higher than the mean of corporate bond ratings which is around 1.15 percent. This again illustrates the severe impact of the financial crisis on the annual transition matrix of structured finance product ratings of the year 2008.

The standard deviations of the loss distributions are illustrated by Figure 24. Here again it can be that the loss distributions for both types of product ratings exhibit higher standard deviations for correlations equal or close to minus or plus one. The standard deviation of structured finance product ratings for each correlation level has increased compared to the time period 1991 until and including 2008. This is especially the case for correlations equal or close to minus or plus one. The standard deviations of the loss distributions of corporate bond ratings have only slightly increased. This also makes the difference between the standard deviations of both product rating loss distributions more clear. The largest differences can be seen at the distributions with correlations equal or close to minus or plus one. 

The levels of skewness of each distribution are illustrated by Figure 25. The levels of skewness for structured finance product rating loss distributions have decreased with respect to the time period 1991 until and including 2008. This also makes sense as both the mean and the standard deviations have increased. The levels of skewness for corporate bond rating loss distributions decreased as well, which is possibly due to a moderately higher mean and standard deviations. 

The levels of kurtosis for all distributions are plotted in Figure 26. This shows overall the same pattern as the levels of skewness. The levels of kurtosis have decreased for both corporate bond rating- as well as structured finance product rating loss distributions. Still the levels of kurtosis remain extremely high for the corporate bond rating loss distributions with correlations close or equal to minus or plus one.

Figure 27 shows the maximum loss of both corporate bond rating- as well as structured finance product rating loss distributions. Both have increased compared to the time period 1991 until and including 2008, though the difference is more observable for structured finance product ratings. The maximum losses are overall still higher for structured finance ratings except for correlation levels close or equal to minus or plus one.   

2: S&P comparison of corporate bond and structured finance product ratings 

The exact characteristics of the loss distributions per correlation level for both corporate bond- as well as structured finance product ratings issued by S&P over the period 1991 until and including 2008 can be found in Table  27. From this table it can be seen that the mean of the loss distributions is significantly higher for the structured finance product ratings compared to the mean of the loss distributions of corporate bond ratings. The mean for the structured finance product rating loss distributions is 2.45 percent, whereas the mean for corporate bond rating loss distributions is 0.90 percent. 

The standard deviations of the loss distributions for both types of product ratings are plotted in Figure 28. 

Correlation levels equal or close to minus or plus one are associated with higher standard deviations for both product type rating loss distributions. For every correlation level the standard deviation is higher for structured finance product rating loss distributions compared to the standard deviations of the corporate bond loss distributions. The differences in standard deviations become notably larger for the distributions with correlations near or equal to one. 

The skewness of the loss distributions over the period 1991 until and including 2008 is illustrated by Figure 29. The loss distributions of both types of product ratings are non normal as the levels of skewness are above zero for every correlation level. Still with correlation levels close or equal to zero, the skewness does approach normal levels. The levels of skewness are overall higher for corporate bond rating loss distributions compared to the structured finance product rating loss distributions. This is especially observable for correlation levels equal or close to minus or plus one. 

The kurtosis levels of the loss distributions for both types of product ratings are plotted in Figure 30. Here it can be seen that again the loss distributions of corporate bond ratings show higher levels of kurtosis. The kurtosis levels reach extreme values at correlation levels equal or close to minus or plus one. Both types of product rating loss distributions reveal lower kurtosis levels when the correlation is equal or close to zero.

The maximum loss observations per correlation level are illustrated in Figure 31. Overall structured finance product rating loss distribution are characterized by having higher maximum loss observations, except in cases with correlations equal or close to minus or plus one.   

 The exact characteristics of the loss distributions per correlation level for both corporate bond-  as well as structured finance product ratings for the year 2008 can be found in Table  28. Here it can be seen that the mean of the structured finance product rating loss distributions has increased quite an extent compared to the average time period. Here the mean is around 7.15 percent, compared to the mean of 2.45 percent over the average time period. Corporate bond rating loss distributions also experienced an increase in the mean of their loss distribution, however not to the same extent as the mean of the year 2008 is 1.4 percent compared to the mean of the average time period of 0.90 percent. This also makes the difference between the two types of product rating loss distributions more distinct.

The standard deviations of the loss distribution per correlation level are plotted in Figure 32. Here it can be seen that the loss distributions for both types of product ratings with correlations equal or close to minus or plus one are associated with higher standard deviations. The standard deviations for structured finance product- as well as corporate bond rating loss distributions have increased compared to the average time period. The loss distributions of structured finance product ratings have relatively higher standard deviations compared to corporate bond rating loss distributions at all correlation levels. 

The skewness of each distribution are illustrated by Figure 33. Here it can be seen that the skewness levels for both types of product loss distributions have decreased with respect to the average time period. This makes sense as for both corporate bond- as well as structured finance product rating loss distributions the mean and standard deviations have increased. For structured finance product rating loss distributions the skewness levels are quite low and almost approach normal levels for correlations below one. Again skewness levels are notably higher for corporate bond rating loss distributions, especially for correlations equal or close to minus or plus one. 

The pattern of the kurtosis levels of the loss distributions per correlation level is presented in Figure 34. This pattern resembles that of the skewness. Kurtosis levels are lower for both product type loss distributions compared to the average time period. Kurtosis levels are again higher for corporate bond loss distributions compared to structured finance product loss distributions, especially for correlations equal or close to minus or plus one.  

3 Conclusion

The loss distributions for both types of products exhibit higher levels of standard deviation, skewness, kurtosis and maximum when correlations are equal or close to plus or minus one. During the average time period both corporate bond- as well as structured finance product rating loss distributions have higher skewness- and kurtosis levels compared to the year 2008. This makes sense as the mean and standard deviations for both product rating loss distributions have increased in the year 2008. Structured finance product rating loss distributions overall have a higher mean and higher standard deviations, compared to corporate bond  rating loss distributions. Against expectations, higher levels of skewness and kurtosis are found for corporate bond rating loss distributions compared to structured finance product rating loss distributions. This is especially noticeable with correlations equal or close to minus or plus one. 
8.3.2
Monte Carlo loss distribution; Moody’s- versus S&P’s rating transitions 

This section will examine whether differences in the loss distributions per product type between CRAs can be detected. First the corporate bond rating loss distributions will be discussed. Following the structured finance product loss distributions will be analyzed. Again the first time period under consideration is 1991 until and including 2008. Thereafter the year 2008 will be reviewed.

1: Comparison of corporate bond rating loss distributions; Moody’s vs. S&P

The characteristics of the corporate bond rating loss distributions of both CRAs for the average time period can be found in Table  29. Figure 36 through Figure 39 illustrate the levels of standard deviation, skewness, kurtosis and maximum per correlation level for both CRAs. From Table  29 it can be seen that Moody’s has moderately higher mean compared to S&P. From the figures it can be seen that the standard deviation is roughly the same. Overall the patterns concerning the level of skewness, kurtosis and maximum are the same for both CRAs with correlations equal or close to zero. With correlations of minus or plus one, it can be seen that Moody’s has higher levels of skewness, kurtosis and maximum. Especially at the correlation of one the difference between the two CRAs is quite large. S&P shows higher levels of skewness, kurtosis and maximum with a correlation close to minus one. Overall it can be stated that no large differences in the characteristics of the loss distributions of corporate bond ratings can be detected.

The characteristics of the corporate bond rating loss distributions of both CRAs for the year 2008 can be found in Table  30. In this table it can be seen that the mean for S&P is now higher compared to that of Moody’s. Figure 40 through Figure 43 illustrate the levels of standard deviation, skewness, kurtosis and maximum per correlation level for both CRAs. Here it can be seen that the standard deviations for S&P is overall slightly higher compared to the standard deviation of Moody’s. Still the difference is not overwhelming. Moody’s shows again shows higher levels of skewness, kurtosis and maximum at correlations equal or close to minus or plus one. Here it can be concluded that for most correlation levels the all the distribution characteristics except the mean are roughly the same.  
2: Comparison of structured finance product rating loss distributions; Moody’s vs. S&P

The mean, standard deviations, skewness-, kurtosis- and maximum levels for the structured finance product rating loss distributions can be found in Table  31. These distribution characteristics are further illustrated in Figure 44 through Figure 47.  From Table  31 it can be seen that Moody’s has a slightly higher mean compared to S&P. The figures further illustrate that at correlation levels close or equal to one, Moody’s shows higher levels of standard deviation, skewness, kurtosis and maximum. This is the other way around for correlation levels equal or close to minus one.

The characteristics of the structured finance product rating loss distributions of both CRAs for the year 2008 can be found in Table  32. Figure 48 through Figure 51 plot the levels of standard deviation, skewness, kurtosis and maximum per correlation level. Again it can be seen that the loss distribution of Moody’s exhibits a higher mean compared to S&P. However the difference can be argued to be not that large.  The standard deviations of the two CRAs are almost exactly the same. S&P has higher values of skewness and kurtosis at correlations equal or close to minus or plus one. The maximum of S&P is also higher at a correlation of one.  
3: Conclusion

Overall it can be stated that the loss distributions of the two CRAs show the same pattern in terms of standard deviations, skewness-, kurtosis- and maximum levels. Only at extreme correlations, i.e. equal or close to minus one, differences between the two CRAs can be detected. One difference is that the mean is slightly higher for Moody’s except for the corporate bond rating loss distributions of the year 2008.    
8.4
Monte Carlo simulation on rating class level

This section will discuss the dynamic loss distributions per rating level that have been obtained by means of Monte Carlo simulations. The loss distributions are based upon a portfolio of ten thousand positions of one single rating class. These are then combined with the rating migration behaviour of the particular rating class over the period 1991 until and including 2008 and with the rating migration behaviour of the year 2008. First a comparison will be made between the corporate bond rating- and the structured finance product rating loss distributions per CRA. Following the differences in loss distributions between the two CRAs will be discussed. Finally, the static default rates per rating class are often used by for example regulatory purposes. It is useful to compare these static default rates with the actual mean dynamic losses that result from the Monte Carlo simulations and to see whether the differences are significantly large. Each subsection will end with a short conclusion.

8.4.1
Monte Carlo loss distributions per rating class; corporate- vs. structured finance ratings

In order to examine the loss distributions per rating class of both corporate bond- and structured finance product ratings, the loss distributions will be examined per CRA and per time horizon. First the differences in the loss distributions of both types of product ratings issued by Moody’s will be discussed and following the same will be done for S&P. The first time span under consideration is the time period 1991 until and including 2008. The second time span examined is the year 2008. 

1: Moody´s comparison of corporate bond and structured finance product ratings per rating class 

The exact characteristics of the loss distributions per rating class for both corporate bond-  as well as structured finance product ratings issued by Moody’s over the period 1991 until and including 2008 can be found in Table  33. The graphical representations of the mean losses, standard deviation, skewness, kurtosis and maximum can be found in Figure 52 through Figure 56. 

The pattern of the means for both corporate bond- as well as structured finance product rating loss distributions per rating class is as expected. The mean losses increase exponentially as the rating classes under examination become lower. The means of the structured finance product rating loss distributions are overall higher at all rating classes compared to the mean losses of the corporate bond rating loss distributions. However at the lower rating classes the difference between the mean losses becomes smaller and they almost converge at the CCC rating class.

 The pattern of the standard deviations is as expected as well. The loss distributions of the lower rating classes are characterized by having higher standard deviations compared to higher rating classes. The standard deviations of the loss distributions of structured finance product ratings are somewhat higher compared to the standard deviations of corporate bond rating loss distributions. This is most apparent for the middle- and upper range rating classes. However it should be noted the standard deviations for both types of products can be considered as quite low, ranging from 0.01 percent to 0.49 percent. 

The skewness levels of the loss distributions per rating class show that overall higher rating classes are associated with higher skewness levels. When examining equation 35 once more this is actually quite straight forward as higher rating classes are associated with lower means and standard deviations. The levels of skewness are in general higher for corporate bond rating loss distributions, especially for higher rating classes. On the whole and in particular at the lower rating classes, the skewness levels for both structured finance product- as well as corporate bond rating loss distributions do approach the normal level of zero. 

Overall the kurtosis levels of both structured finance product- as well as corporate bond rating loss distributions can be considered as normal as all kurtosis levels per rating class close or equal to three. The higher rating class loss distributions of the corporate bonds do show a somewhat higher level of kurtosis, i.e. the AAA rating class loss distribution reveals a kurtosis of 3.47 percent. However it can be argued that this is still close enough to the normal kurtosis level of three. 

The maximum loss levels per rating class are as expected. The loss distributions per rating class reveal that higher rating classes are associated with lower maximum losses. In general the structured finance product rating loss distributions per rating class exhibit relatively higher maximum losses. This is more the case the for the middle- and upper range rating classes. 

The output of the simulations for the time period 2008 can be found in Table  34. The characteristics of the loss distributions are further illustrated in Figure 57 through Figure 61. From Table  34 it can be seen that the mean loss per rating class has increased for both types of product ratings. However this increase is far stronger for structured finance product ratings leading to substantially higher mean losses compared to the mean losses for corporate bond ratings. 

The same pattern can be found for the standard deviation as well. The standard deviations have for both types of product rating loss distributions increased, however the increase is more obvious for structured finance product rating loss distributions. This then results in larger differences between the standard deviations of the two types of product rating loss distributions. 

The levels of skewness for the structured finance loss distribution are equal or close to zero for all rating classes and therefore the distributions can, in this respect, be considered normal. The levels of skewness for the corporate bond loss distributions also approach zero, except for the AAA rating class where the level of skewness is 0.64 percent. This may not be a large level of skewness in itself, but compared to the other rating classes this level is relatively high.   

The kurtosis levels of both structured finance product- as well as corporate bond rating loss distributions can be considered as normal as all kurtosis levels per rating class close or equal to three. 

The maximum loss levels are again as expected. The severe impact of the crisis upon the structured finance product ratings is reflected in the higher maximum loss levels as compared to the average time period. The maximum loss levels for corporate bond ratings have increased as well, but the change in maximum loss is more notable for structured finance ratings. The difference between the maximum loss levels of structured finance product- and corporate bond ratings is evident for the middle- and upper range rating classes, where the maximum loss levels for structured finance ratings are higher.  

2: S&P comparison of corporate bond and structured finance product ratings per rating class 

The exact characteristics of the loss distributions per rating class for both corporate bond-  as well as structured finance product ratings issued by S&P over the period 1991 until and including 2008 can be found in Table  35. The characteristics of the loss distributions of both corporate bond- as well as structured finance product ratings are illustrated by  Figure 62 through Figure 66. 

Here it can be seen that the mean losses for both types of product rating loss distribution increases exponentially as the rating classes under examination are lower. The mean losses of structured finance product ratings are overall higher at all rating classes compared to the mean losses for corporate bond ratings. This is most notable for the middle- and upper range rating classes. The mean losses for both types of product rating loss distributions almost converge for the lowest CCC rating class. 

The pattern of the standard deviations of the loss distributions of both types of product ratings is as expected. Higher rating class loss distributions are associated with lower standard deviations compared to lower rating class loss distributions. For both types of product rating loss distributions it can be argued that the standard deviations are not that high. Structured finance product rating loss distributions exhibit somewhat higher standard deviations than corporate bond rating loss distributions, where the difference is most observable at the middle- and upper range rating classes.

Overall the levels of skewness for structured finance product rating loss distributions are quite low. Here the higher rating class loss distributions have somewhat higher skewness levels compared to the lower rating class loss distributions. Still all the skewness levels are close or equal to zero and hence these distributions can be considered as normal in this respect. The skewness levels for the corporate bond rating loss distributions are also close or equal to zero. However the skewness level for the AAA rating class loss distribution of 0.39 percent is relatively higher.

The levels of kurtosis for both types of product rating loss distributions are close or equal to three. Hence these distributions can be considered as normal in that respect. 

The maximum loss levels are higher for the lower rating class loss distributions for both types of product ratings. The maximum loss levels of structured finance product ratings are in general higher compared to the maximum losses of corporate bond ratings, where the difference is most distinct for the middle- and upper range rating classes.  

The characteristics of the loss distributions per rating class for both corporate bond- as well as structured finance product ratings for the year 2008 can be found in Table  36. Figure 67 through Figure 71 are graphical representations of Table  36.
Here it can be seen that the mean losses have increased for both corporate bond- as well as structured finance product ratings. The largest increases in mean can be found in the middle- and upper range rating classes. The increase in mean losses per rating class is again more obvious for structured finance product ratings compared to corporate bond ratings which amplifies the difference between the two.

Standard deviations have increased as well for both corporate bond- as well as structured finance product rating loss distributions, where the middle- and upper rating classes experienced the largest increases. As the standard deviations of structured finance product rating loss distributions overall have increased more than those of corporate bond rating loss distributions, this enlarges the differences between the two types of product rating loss distributions.

For both corporate bond- as well as structured finance product rating loss distributions, the levels of skewness are equal or close to zero. Hence in this respect the distributions can be considered as normal.

The levels of kurtosis are close or equal to three for both types of product rating loss distributions, hence here too  the distributions can be considered as normal as well.

The maximum levels of loss have increased considerably compared to the average time period. The largest increases can be found in the middle- and upper range rating classes. The maximum loss levels of structured finance product ratings experienced a more dramatic increase as compared to the maximum loss levels of corporate bond ratings. As the maximum losses of structured finance product ratings were already higher during the average time period, this amplifies the difference between the two product ratings.    

3: Conclusion

Over the average time period 1991 until and including 2008 it can be seen that the mean losses per rating class are overall higher for structured finance product rating loss distributions compared to corporate bond rating loss distributions. This is mostly clear for the middle- and upper range rating class. At the lowest CCC rating class, the mean losses for both types of product ratings seem to converge. The same pattern applies to the standard deviations of the loss distributions per rating class. However it should be noted that the overall level of the standard deviations is not that high. The skewness levels for the higher corporate bond rating class loss distributions of Moody’s are relatively higher compared to the skewness levels of the higher structured finance product rating class loss distributions. At lower rating classes these skewness levels seem to converge and are equal or close to zero. S&P shows the same pattern in this respect.  However the difference between the skewness levels of the higher corporate bond- as well as structured finance product rating loss distributions is smaller. Overall the kurtosis levels of both structured finance product- as well as corporate bond rating loss distributions can be considered as normal as all kurtosis levels per rating class close or equal to three. In general the structured finance product rating loss distributions per rating class exhibit relatively higher maximum losses. This is more the case for the middle- and upper range rating classes. 

When the loss distributions of the year 2008 are examined, it can be seen that the mean losses for both types of product ratings have increased. However the increase is more noticeable for the structured finance product rating loss distributions, which enlarges the difference between the two types of product rating loss distributions especially for the middle- and upper range rating classes. The same pattern again applies to the standard deviations of the loss distributions per rating class. For both corporate bond- as well as structured finance product rating loss distributions, the levels of skewness are equal or close to zero. Hence in this respect the distributions can be considered as normal. The levels of kurtosis are close or equal to three for both types of product rating loss distributions and in this respect the distributions can be considered as normal as well.

8.4.2
Monte Carlo loss distribution per rating class; Moody’s- versus S&P’s rating transitions 

This section will examine whether differences in the loss distributions per product rating type and per rating class between CRAs can be detected. First the corporate bond rating loss distributions per rating class will be discussed. Following the structured finance product loss distributions per rating class will be analyzed. The first time period under consideration is 1991 until and including 2008. Next the year 2008 will be reviewed.

1: Comparison of corporate bond rating loss distributions per rating class; Moody’s vs. S&P

The characteristics of the corporate bond rating loss distributions per rating class of both CRAs for the average time period can be found in Table  37. Figure 72 through Figure 76 illustrate the levels of the mean losses, standard deviation, skewness, kurtosis and maximum per rating class for both CRAs. From Table  37 it can be seen that no differences in the mean losses per rating class between the CRAs can be detected. The same applies to the pattern of the standard deviations of the loss distributions per rating class. The level of skewness of the corporate bond AAA rating class loss distribution is relatively higher for Moody’s compared to S&P. However the levels of skewness of both CRAs converge for all the rating classes below AAA.   The pattern of the skewness levels applies to the kurtosis levels as well. Moody’s reveals a somewhat higher level of kurtosis of the corporate bond AAA rating class loss distribution. The levels of kurtosis for both CRAs converge for all the rating classes below AAA. The maximum loss levels per rating class are roughly the same for both CRAs.  

The characteristics of the corporate bond rating loss distributions per rating class of both CRAs for the year 2008 can be found in Table  38. These characteristics are further illustrated in Figure 77 through Figure 81. Here it can be seen that again the mean losses per rating class are roughly the same and that no real difference between the two CRAs can be detected. The standard deviations of the loss distributions per rating class are roughly equal as well, except for the AAA rating class where S&P has a relatively higher standard deviation. The skewness levels are almost equal at all rating class loss distributions, except at the AAA rating class loss distribution of Moody’s which has a relatively higher level of skewness. The same pattern applies to the kurtosis levels, where the AAA rating class loss distribution of Moody’s has a slightly higher level of kurtosis. The maximum loss levels are almost equal at all rating classes, except the maximum loss for the AAA rating class of Moody’s is relatively lower.

2: Comparison of structured finance product rating loss distributions; Moody’s vs. S&P

The mean losses, standard deviations, skewness-, kurtosis- and maximum levels for the structured finance product rating loss distributions per rating class and per CRA over the time period 1991 until and including 2008 can be found in Table  39. These distribution characteristics are plotted in Figure 82 through Figure 86. Here it can be seen that the mean loss per rating class are overall somewhat higher for Moody’s loss distributions compared to S&P. This is mainly the case for the middle range rating classes. Still it can be argued that the differences are not that large. The standard deviations of the loss distributions per rating class are more or less equal for both CRAs. The levels of skewness of the loss distributions are for both CRAs all equal or close to zero and no large differences can be detected. The same pattern applies to the levels of kurtosis of the loss distributions as these are all equal or close to three. The maximum loss levels are somewhat higher at the lower- and middle range rating classes of the ratings issued by Moody’s. 

The characteristics of the structured finance product rating loss distributions per rating class of both CRAs for the year 2008 can be found in Table  40. Figure 87 through Figure 91 illustrate the levels of the mean losses, standard deviation, skewness, kurtosis and maximum per rating class for both CRAs.

Here too it can be seen that the loss distributions per rating class are overall somewhat higher for Moody’s compared to S&P. This is most apparent for the middle range rating classes. The standard deviations of the loss distributions per rating class are roughly equal for both CRAs. No large differences between the levels of skewness and kurtosis can be detected between the loss distributions of the CRAs. The maximum loss levels are again somewhat higher at the  lower- and middle range rating classes of the ratings issued by Moody’s.

3: Conclusion

The corporate bond rating loss distributions per rating class for both CRAs over the time period 1991 until and including 2008 reveal that there are no large differences in the mean losses, standard deviations and maximum levels. Moody’s shows a relatively higher level of skewness and kurtosis for the AAA rating class loss distribution, however for the remaining rating class loss distributions no large differences can be detected.  The corporate bond loss distributions per rating class of the year 2008 reveal that no difference in mean losses can be detected between the two CRAs. The standard deviations are equal for both CRAs except for the AAA rating class loss distribution where S&P has a relatively higher standard deviation. The skewness and kurtosis levels are relatively higher for the AAA rating class loss distribution of Moody’s. The maximum loss levels are overall similar between the two CRAs, except for the AAA rating class loss distribution where the maximum loss for Moody’s is relatively lower. However overall it can be argued that de differences between the loss distributions per rating level of the CRAs are small.

The structured finance product rating loss distributions per rating class reveal that there are no differences between the two CRAs with respect to the standard deviations, skewness- and kurtosis levels. The mean losses and maximum losses however are somewhat higher at the lower and middle range rating classes of  Moody’s as compared to S&P. 
8.4.3
Comparison between the expected- and the  mean- dynamic- and realistic loss rates per rating class 

As mentioned in section 7.1, the historical default rates, or static loss rates, are used as the expected loss rates by both regulators as well as practitioners. For this reason it is important to see whether these static losses are a good representative compared to the dynamic- and realistic losses that actually occur. If the differences between the loss rates are significantly large, this indicates that using only the static losses may not be a very insightful solution. In this case it is probably more justified to use the realistic loss rates as the expected losses. The dynamic loss rates can also be used as the expected loss rates, however, it can be argued that this approach is too prudent. This section uses the adjusted fit static loss rates per rating class from Table  5 and compares these with the mean dynamic- and realistic losses that are the result of the Monte Carlo simulations. The mean dynamic losses here are the average losses per rating class of Moody’s and S&P combined. The realistic loss per rating class is the average of the static- and dynamic loss per particular rating class. First the corporate bond rating static-, dynamic- and realistic mean losses will be compared. Thereafter the same procedure will be followed for the structured finance product ratings. Again the first time span will be 1991 until and including 2008. This time period is for these purposes the most important, as here the differences between the two loss rates are detected over a longer time period. Large deviations then indicate that the static default rates are indeed a poor representative of the actual dynamic- and realistic losses. The next time span under consideration is the year 2008. This time period is more used as a stress situation. It is likely that the deviations between the loss rates here are larger for both corporate- as well as structured finance ratings, nevertheless it is interesting to examine how large these deviations are.    

1: Comparison of corporate bond rating static- and dynamic mean losses per rating class.

 Table  42 gives the static-, dynamic- and realistic mean losses per rating class for corporate bond ratings over the time period 1991 until and including 2008. These mean losses are further illustrated in Figure 93. Here it can be seen that overall the differences between the three loss rates are relatively small. The differences however are somewhat larger for the lower BBB-, BB- and B rating classes.  In general it can be stated though, that the static losses per rating class are an acceptable representative for the actual dynamic- and realistic losses.   

Table  43 gives the static-, dynamic- and realistic mean loss rates per rating class for the corporate bond ratings for the year 2008. These mean loss rates are plotted in Figure 94. Here it can be seen the dynamic- and realistic mean losses have increased compared to the average time period. Still considering that the year 2008 was an exceptionally bad year, the differences between the loss rates can overall be still be considered as relatively small. The largest differences can again be found for the lower BB- and B rating class.  
2: Comparison of structured finance product rating static- and dynamic mean losses per rating class.

The static-, dynamic- and realistic mean losses for the structured finance product ratings over the time period 1991 until and including 2008 can be found in Table  44. These losses per rating class are further illustrated by Figure 95. Here it can be seen that the dynamic- and realistic loss rates are significantly larger for almost all rating classes except the CCC rating class. These differences are especially high for the middle- and upper range rating classes. Using the static loss rates as an indication of the real loss rates is, according to these results, a poor approximation. 


Table  45
 gives the static-, dynamic- and realistic mean loss rates per rating class for the structured finance product ratings for the year 2008. These mean loss rates are illustrated by Figure 94. Here it can be seen that in this stress year, the static loss rates per rating class have obviously failed to give a good approximation of the actual loss rates. The dynamic- and realistic loss rates per rating class are by far larger than the static loss rates. Even for a stress situation these differences between the loss rates can be considered as too high. The largest differences between the static-, dynamic- and realistic loss rates can be found especially for the middle- and upper range rating classes.

3: Conclusion

The conclusion here can be stated rather simple. While the static losses rates can be used as an approximation for the actual corporate bond rating losses per rating class, this can clearly not be done to approximate the actual structured finance product losses. The differences between two loss rates resulting from the rating migrations are simply too large, especially for the middle- and upper range rating classes. In this case it is probably well justified to use the realistic loss rates as the expected loss rates instead of the static loss rates. 
8.4.4
The 0.1 percent VAR per rating class 

Now that the dynamic loss distributions per rating class have been obtained for both corporate bond- as well as structured finance product ratings, the associated mean, standard deviation and the levels of skewness and kurtosis of each loss distribution can be used to calculate the 0.1 percent VAR. The 0.1 percent VAR represents the worst loss case scenario which has a probability of 1 in 1000 of occurring. This worst case loss scenario is often referred to as the unexpected loss and is, as with the expected loss, frequently  used by both regulators as well as practitioners. 

The 0.1 percent VAR has been calculated by means of the Generalized Lamda Distribution (GLD). This has been done using the loss distribution characteristics based on the average transition matrix as well as the loss distribution characteristics of the annual transition matrix of the year 2008.  
Technically speaking the GLD incorporates the variance instead of the standard deviation so this has been adjusted accordingly. The variance of the dynamic loss distributions per rating class is based upon ten thousand portfolio positions of that particular rating class. This many positions may not be feasible for somewhat smaller financial institutions. For this reason the 0.1 percent VAR has also been calculated for one hundred positions per particular rating class. This entails adjusting the variance by multiplying the variance with the square root of ten thousand, which gives the variance of the loss distribution for one hundred portfolio positions. This variance is larger compared to the variance of the ten thousand positions reflecting less diversification possibilities. 
These 0.1 percent VAR levels can be compared to the capital requirements that have been set out by the Basel Committee (2004). The 0.1 percent VAR levels of corporate bond rating classes have been compared to the capital requirements per rating class for corporate claims that are the result of the Risk weight formula of the Asymptotic Single Risk Factor Model
. The 0.1 percent VAR levels of structured finance product rating classes have been compared to the capital requirements per rating class set out by the Basel Committee (2004, p.128). The comparison will be made between the 0.1 percent VAR levels based upon the loss distribution of the average transition matrix and the mean losses of the loss distributions based upon the annual transition matrix of the year 2008. The 0.1 percent VAR based upon the loss distributions of the annual transition matrix of the year 2008 represents a very severe worst case scenario as this year can already be considered as a stress year. Also as the 0.1 percent VAR level based on the loss distributions of the average transition matrix represents a stress situation, it is of interest to see whether the mean losses per rating class of the year 2008 are close to this hypothesized worst loss case scenario.   
This section is further structured as follows. The 0.1 percent VAR levels will be discussed per product rating type. First the VAR levels per rating class of the corporate bond ratings will be discussed, where the VAR levels based upon the average transition matrix will be examined, followed by the VAR levels based upon the annual transition matrix of the year 2008. Next the VAR levels per rating class of the structured finance product ratings will be discussed in the same manner.     
1: Corporate bond rating 0.1 percent VAR per rating class.

Table  45 and Table  46 give the 0.1 percent VAR for the corporate bond ratings based on the loss distributions of the average transition matrix of Moody’s for the ten thousand- and one hundred portfolio positions respectively. These can be compared to the capital requirements for corporate claims- and the mean dynamic loss rates of the year 2008 per rating class. The 0.1 percent VAR levels for the ten thousand portfolio are lower than the capital requirements for all upper- and middle range rating classes. They are higher though for the lower rating classes. The mean losses of the year 2008 are overall higher compared to the 0.1 percent VAR levels except for the AAA- and BBB rating class. However it can be argued that the differences are not that large. The VAR levels for the one hundred position portfolio are higher compared to the capital requirements for the AAA-, AA- and the BB rating class. This is the other way around for the remaining rating classes. The mean losses of the year 2008 do not exceed the 0.1 percent VAR levels at any rating class.
Table  47 and Table  48 give the 0.1 percent VAR levels based on the loss distributions of the annual transition matrix of the year 2008 of Moody’s. In the case of the ten thousand portfolio positions, it can again be seen that the capital requirements exceed the 0.1 percent VAR levels of the upper and middle range rating classes.  For the lowest rating classes this is the other way around. In the case of the one hundred portfolio positions, the 0.1 percent VAR is higher compared to the capital requirements at all rating classes except the BBB rating class.
Table  49 and Table  50 give the 0.1 percent VAR levels based on the loss distributions of the corporate bond rating average transition matrix of S&P for both the large- and small portfolio. It can be seen that the VAR levels for the large portfolio are lower than the capital requirements for all but the B- and CCC rating classes. The mean losses of the year 2008 for the upper- and middle range rating classes were overall somewhat higher compared to their 0.1 VAR levels. They were lower for the BBB-, BB- and CCC rating classes. Differences can again be argued to be relatively small except for the AAA rating class. 

Table  51 and Table  52 give the 0.1 percent VAR levels based upon the loss distributions of the annual transition matrix of the year 2008 of S&P for both portfolios. It can be seen that for the large portfolio, the capital requirements are satisfactory except for the AAA-, B- and CCC rating classes. The 0.1 percent VAR level of the AAA rating class is inconsistent in the sense that this level is higher than the  VAR levels of the other upper- and middle range rating classes. This is the same for the VAR level of the AAA rating class for the smaller portfolio. The capital requirements for the smaller portfolio are not sufficient compared to the 0.1 percent VAR levels, except for the BBB rating class. 
2: Structured finance product rating 0.1 percent VAR per rating class.

Table  53 and Table  54 give the 0.1 percent VAR levels based on the loss distributions of the structured finance product rating average transition matrix of Moody’s for both the large- and small portfolio. Here it can be seen that the capital requirements for the large portfolio are adequate for the AAA-, BB- and lower rating classes. It can also be seen that the mean losses of the year 2008 by far exceed the 0.1 percent VAR levels at all rating classes except the CCC rating class. Hence the worst case scenario is not severe enough to describe what happened in the year 2008. For the smaller portfolio the capital requirements as set out by the Basel Committee are by far not sufficient enough in comparison to the 0.1 percent VAR levels of the upper- and middle range rating classes. Here too the mean losses of the year 2008 are more severe than the 0.1 percent VAR levels at all rating classes, except at the CCC rating class.
Table  55 and Table  56 give the 0.1 percent VAR levels based upon the loss distributions of the annual transition matrix of the year 2008 of Moody’s for both portfolios. These particular 0.1 percent VAR levels represent very severe worse loss case scenarios and it can be seen that these by far exceed the capital requirements for the upper- and middle range rating classes. The capital requirements of 100 percent for the lower range rating classes are sufficient. This is the case for both the large- as well as the smaller portfolio. 

Table  57 and Table  58 give the 0.1 percent VAR levels based on the loss distributions of the structured finance product rating average transition matrix of S&P for both the large- and small portfolio. Here too the capital requirements are sufficient for the AAA-, BB- and lower rating classes of the large portfolio. For the remaining rating classes however, this is not the case. Also it can be seen that when the 0.1 percent VAR levels per rating class are compared to the mean losses of the year 2008, again the mean losses by far exceed the 0.1 percent VAR levels at all rating classes except the CCC rating class. When looking at the 0.1 percent VAR levels of the smaller portfolio, it can be seen that, as with the large portfolio, the capital requirements are not sufficient to meet the VAR levels of the upper- and middle range rating classes. Although the 0.1 percent VAR levels of the smaller portfolio are as a matter of course higher than those of the larger portfolio, the mean losses per rating class are still considerably higher at all rating classes.
Table  59 and Table  60 give the 0.1 percent VAR levels based upon the loss distributions of the annual transition matrix of the year 2008 of S&P. For both portfolios.  For both portfolios, it can be seen that the capital requirements for the upper- and middle range rating classes are not sufficient to meet the very severe worst loss case scenarios.  
3: Conclusion

The capital requirements for corporate claims are sufficient when compared to the 0.1 percent VAR levels of the large portfolio of the upper- and middle range rating classes based upon the loss distribution of the average transition matrix. This is the other way around for the lower rating classes. 
For the smaller portfolio, the capital requirements are overall not sufficient compared to the 0.1 VAR levels, except for the middle range rating classes. 
When the 0.1 percent VAR levels based upon the loss distribution of the annual transition matrix of the year 2008 is examined, it can be seen that overall the capital requirements are sufficient for the large portfolio, except for the lower rating classes. The capital requirements, on the other hand, are not sufficient for the smaller portfolio.

For the VAR levels based on the loss distributions of the average transition matrix, it can be seen that the capital requirements for structured finance product claims are only sufficient for the lower rating classes and, in the case of the large portfolio, also for the AAA rating class. The capital requirements however are not sufficient for the remaining rating classes. The mean losses of the year 2008 are higher compared to the 0.1 percent VAR levels at all rating classes for both the large- and the small portfolio. This indicates that even a worst case scenario illustrated by the 0.1 percent VAR is not worse enough compared to 2008. Not very surprising, the capital requirements are by far not sufficient compared to the 0.1 percent VAR levels that are based upon the loss distribution of the annual transition matrix of the year 2008.   
8.5
Markov chain examination on portfolio level

To see how the static- and dynamic losses on portfolio level evolve over time, the Markov chain method can be used. By means of the eigenvalues and eigenvectors of the transition matrix under consideration, not only the transition matrix of the next year can be constructed, but also the transition matrices for the years thereafter. Of course it is not realistic to believe that the same transition matrix will appear year after year. However these multi- year calculations reveal more characteristics of the transition matrix than a one- year  approach. For example, differences between the transition matrix may appear minor if analyzed just for one year. These differences may become considerably large over time. Hence the Markov chain calculations present a way of analyzing even small characteristics of a transition matrix. 

By multiplying the representative start portfolio with each of the transition matrices over time, the end- of- year portfolios over time can be obtained. By multiplying these end- of- year portfolios with the static default rates of  Table  6, the dynamic losses over time can be obtained. The dynamic losses over time can also be compared to the static losses over time. The static losses over time have been calculated by first calculating the portfolio composition at the end of the year t-1 . Hence the portfolio composition of the start of the year under consideration is calculated. By multiplying the portfolio start composition of year 
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  the static losses of that year can be obtained.

The matrices used for these calculations are both the average transition matrices in- and excluding the year 2008 and the annual transition matrix of 2008. As this method can be argued to be forward looking as well, the main important matrices are the average transition matrices including the year 2008. The annual transition matrix of the year 2008 can again be considered as a stress situation. The average transition matrix excluding the year 2008 is more examined to detect the differences between both average transition matrix and hence to study the impact of the year 2008. This section will first discuss the differences in the dynamic loss rates over time between corporate bond- and structured finance product ratings. Next the comparison in dynamic loss rates between the two CRAs will be made. The third section will give some insight how the dynamic loss rates evolve over time per rating class and has more an illustrative character. 
The first two subsection will end with a short conclusion. 
8.5.1
Portfolio static- & dynamic losses over time; corporate – vs. structured finance ratings 

In order to examine the static- and dynamic losses over time, these losses will be examined per CRA and per time horizon. First the differences in static- and dynamic losses over time of both types of product ratings issued by Moody’s will be discussed and following the same will be done for S&P. The first matrix under consideration is the average matrix of 1991 until and including 2007. The second matrix examined is the annual transition matrix of  2008. Finally the last transition matrix under consideration is the average transition matrix 1991 until and including 2008.

1: Moody´s comparison of corporate bond and structured finance product rating losses over time 

The static- and dynamic loss rates over time for both product type ratings issued by Moody’s using the average transition matrix of 1991 until and including 2007 are presented in Table  61. A graphical representation of these loss rates can be seen in Figure 96. First of all it can be seen that the differences between the static- and the dynamic loss rates are quite small and that these diminish over time for both types of product ratings. The difference between the static- and dynamic losses are relatively larger for structured finance product ratings, mainly at the beginning. The static and dynamic losses are overall higher for structured finance product ratings compared to the losses for corporate bond ratings. When the number of years 
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 becomes infinitely large the steady state of the transition matrix will be reached. This indicates that every row of the transition matrix will be equal and this in fact represents the steady state portfolio. The steady state portfolio is accompanied with the maximum dynamic loss that can be reached over time. In this case this dynamic loss is 10.67 and 23.62 percent for the corporate bond and structured finance product ratings respectively. The spike at the end in Figure 96 can be explained by the fact that though the maximum dynamic loss of the structured finance product ratings is 23.62 percent, it has not reached that level yet over two hundred years. The spike represents the difference between the dynamic loss when 
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  is two hundred and when 
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  is infinite. The maximum dynamic loss of the corporate bond ratings is almost reached in two hundred years. The steady state portfolio for both corporate bonds- as well as structured finance product ratings can be found in Table  62 and a graphical representation can be found in Figure 97. Here it can be seen that the steady state portfolio for the corporate bond ratings is more dispersed over the several rating classes compared to the steady state portfolio of structured finance product ratings. The steady state portfolio of the structured finance product ratings is characterized by having all the positions mostly in the AAA- and the CCC rating class. 

The static- and dynamic losses over time for the annual transition matrix of 2008 for both types of product ratings can be found in Table  63. These losses over time are plotted in Figure 98. Here it can be seen that the differences between static- and dynamic losses are now larger compared to the differences that were found with the average transition matrices 1991 until and including 2007. Again these differences diminish when  the number of years 
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 becomes larger. The level of the losses over time is now considerably higher compared to the previous average time period.  The level of the losses is the highest for the structured finance product ratings and it only takes around thirty years before the maximum level of dynamic loss of 39.92 percent  is reached. For the corporate bond ratings the maximum level of dynamic loss of 32.36 percent is lower and it takes more years to reach this level. The steady state portfolio for both product type ratings for the annual transition matrix 2008 can be found in Table  64 and in Figure 99. Here it can indeed be seen that almost one hundred percent of the structured finance portfolio positions ends in the CCC rating class, whereas for corporate bond ratings this is around eighty percent.

The static and dynamic losses over time, when the average transition matrices including the year 2008 of both types of product ratings are under consideration, can be found in Table  65 and these losses are further illustrated in Figure 100. Here it can be seen that the difference between the static- and the dynamic losses is larger for structured finance products, especially in the beginning. They converge when the number of years becomes large enough. The dynamic losses over time are considerably higher for structured finance ratings compared to the losses of corporate bond ratings. The maximum dynamic loss for structured finance product ratings is 36.82 percent compared to the maximum dynamic loss of 12.37 percent for corporate ratings. The steady state portfolio for the average transition matrix including 2008 can be found in Table  66 and in Figure 101. Here it can be seen that while the portfolio positions of the corporate bond ratings are more dispersed over several rating classes, more than ninety percent of the portfolio positions of the structured finance product ratings falls in the CCC rating class. 

2: S&P comparison of corporate bond and structured finance product rating losses over time

The static- and dynamic loss rates over time for both product type ratings issued by S&P for the average transition matrix 1991 until and including 2007 can be found in Table  67. These losses over time are further illustrated in Figure 102. Here it can be seen that the difference between the static- and the dynamic loss rates is somewhat higher at the beginning for structured finance product ratings. However for both types of product ratings the difference between the two loss rates diminishes over time. Structured finance product ratings are associated with higher static- and dynamic losses over time compared to the losses of corporate bond ratings. Here the maximum level of dynamic loss is 10.29 percent for the structured finance ratings compared to the 7.65 percent for the corporate bond ratings. The steady state portfolio for both types of product ratings is given in Table  68 and a graphical representation is given in Figure 103. Here it can be seen that the portfolio positions for corporate bond ratings is relatively more dispersed over the several rating classes. The portfolio positions of structured finance ratings more heavily weighted towards the AAA- and CCC rating classes. 

The static- and dynamic losses over time of the annual transition matrices of the year 2008 for both types of product ratings can be found in Table  69. The static- and dynamic losses over time are plotted in Figure 104.  It can be seen that in this case the static- and dynamic losses for both types of product ratings have increased compared to the outcomes of the average transition matrix 1991 until and including 2007. However the increase in the loss rates is by far more dramatic for the structured finance product ratings.  The maximum dynamic loss rate for the structured finance product ratings is now 39.80 percent, compared to the 16.09 maximum dynamic loss for corporate bond ratings. Also the maximum dynamic loss rate for the structured finance product ratings is reached in a far shorter time period. The steady state portfolio for both types of product ratings is given in Table  70 and the graphical representation can be found in Figure 105. The portfolio positions of the corporate bond ratings are more dispersed over the several rating classes though be it more weighted towards the lower rating classes. Practically the entire structured finance product rating portfolio positions finally ends in the CCC rating class.  

The static- and dynamic loss rates over time of the average transition matrices including the year 2008 for both types of product ratings can be found in Table  71 and are further illustrated in Figure 106. Here it can again be seen that the difference between the static- and the dynamic losses is larger for structured finance products, especially in the beginning. They converge when the number of years becomes large enough. The impact of the year 2008 has caused that the static- and dynamic losses over time are substantially higher for the structured finance ratings compared to the corporate bond rating dynamic losses. The maximum dynamic loss for structured finance product ratings is 36.10 percent, whereas the maximum dynamic loss for corporate bond ratings is only 8.27 percent. The steady state portfolio for the average transition matrix including 2008 can be found in Table  72. The composition of the steady state portfolio is illustrated in Figure 107. Here it can be seen that the portfolio positions of the corporate bond ratings are more distributed over the middle and lower range rating classes. Around ninety percent of the portfolio positions of the structured finance product ratings fall in the CCC rating class.  
3: Conclusion

The dynamic losses of structured finance product ratings are higher with every average or annual transition matrix under consideration compared to corporate bond rating dynamic losses. The difference between the two product type ratings is less pronounced for the average transition matrix excluding the year 2008, especially in the case of S&P. However the maximum levels of dynamic losses are in every case higher for the structured finance product ratings. The steady state portfolios reveal that the portfolio positions of the corporate bond ratings are simply more distributed among the several rating classes. The structured finance product rating portfolio positions either end in a combination of the AAA- and CCC rating class or they just end in the CCC rating class.         
8.5.2
Static- and dynamic losses on portfolio level over time; Moody’s - versus S&P ratings

This section will examine whether differences in the static- and dynamic losses over time per product rating type between the CRAs can be detected. First the corporate bond rating static- and dynamic losses over time will be discussed. Next the structured finance product rating static- and dynamic losses over time will be analyzed. The first time period under consideration is 1991 until and including 2008. Next the year 2008 will be reviewed. Again the first matrix under consideration is the average matrix of 1991 until and including 2007. Then the second matrix examined is the annual transition matrix of  2008. Finally the average transition matrix 1991 until and including 2008 will be studied.  
1: Comparison of corporate bond rating static- and dynamic losses over time; Moody’s vs. S&P

The static- and dynamic loss rates over time for the corporate bond ratings of the average transition matrix 1991 until and including 2007 of both CRAs can be found in Table  73. These loss rates are plotted in Figure 108. Here it can be seen that the corporate bond ratings issued by Moody’s overall have slightly higher static- and dynamic loss rates over time. The steady state portfolio can be found in Table  74 and the portfolio composition is illustrated in Figure 109. When the steady state portfolio is examined it can be seen that for both CRAs the corporate bond rating portfolio positions are distributed over all the rating classes except the AAA rating class. The fact that relatively more of the corporate bond portfolio positions of Moody’s end in the CCC rating class is likely to be the reason why Moody’s overall has slightly higher static- and dynamic loss rates over time.

The static- and dynamic loss rates over time of the annual transition matrix of the year 2008 for the corporate bond ratings are given in Table  75 and are further illustrated in Figure 110. Here Moody’s does have considerable higher static- and dynamic loss rates, compared to the loss rates of S&P. The maximum dynamic loss rate for the corporate bond ratings of Moody’s here is 32.36 percent, whereas the maximum dynamic loss rate for S&P is 16.09 percent. This difference can also be spotted from the steady state portfolio which is presented in Table  76 and is illustrated in Figure 111. The steady state portfolio reveals that eighty percent of the corporate rating portfolio positions issued by Moody’s finally end in the CCC rating class. The corporate rating portfolio positions of S&P on the other hand are more distributed over the middle- and lower range rating classes.   

The static- and dynamic loss rates over time for the corporate bond ratings of the average transition matrix 1991 until and including 2008 of both CRAs can be found in Table  77. These loss rates are illustrated in Figure 112. It can be seen that the corporate bond ratings of Moody’s have moderately higher static- and dynamic loss rates over time compared to S&P. This can also be seen from the steady state portfolio in Table  78 and in Figure 113, where the Moody’s has relatively more portfolio positions in the CCC rating class compared to S&P.

2: Comparison of Structured finance rating static- and dynamic losses over time; Moody’s vs. S&P

The static- and dynamic loss rates over time for the structured finance ratings of the average transition matrix 1991 until and including 2007 of both CRAs can be found in Table  79. These loss rates are plotted in Figure 114. It can be seen that the structured finance product ratings issued by Moody’s experience relatively higher static- and dynamic losses over time compared to the structured finance product ratings issued by S&P. The maximum dynamic loss of Moody’s structured finance ratings here is 23.62 percent, whereas the maximum dynamic loss of S&P structured finance product ratings is only 10.29 percent. This is also visible from the steady state portfolio composition which can be found in Table  80 and in Figure 115. S&P has relatively more portfolio positions in the AAA rating class and Moody’s has relatively more portfolio positions in the CCC rating class.

The static- and dynamic loss rates over time of the annual transition matrix of the year 2008 for the structured finance product ratings are given in Table  81 and are further illustrated in Figure 116. Here it can be seen that no large differences can be detected between the loss rates over time of the two CRAs. Also the steady state portfolio reveals the same picture for both the CRAs in Table  82 and in Figure 117. Not surprisingly, practically all the portfolio positions of both CRAs end in the CCC rating class.

The static- and dynamic loss rates over time for the structured finance ratings of the average transition matrix 1991 until and including 2008 of both CRAs can be found in Table  83. These loss rates are further illustrated in Figure 118. Here it can again be seen that the structured finance product ratings issued by Moody’s overall have higher static- and dynamic loss rates. However when the number of years becomes large enough, the loss rates of both CRAs almost converge. This is also why no large differences can be detected in the steady state portfolios in Table  84 and in Figure 119. For both CRAs, around ninety percent of the portfolio positions ends in the CCC rating class. 

3: Conclusion

The static- and dynamic loss rates of the corporate bond ratings issued by Moody’s are overall slightly higher than the static- and dynamic loss rates of the corporate bond ratings issued by S&P when the average transition matrix excluding 2008 is examined. These differences become substantial when the annual transition matrix of the year 2008 is examined. This also has its effect on the average transition matrix where the year 2008 is included and hence also here the static- and dynamic loss rates of the corporate bond ratings issued by Moody’s are moderately higher.

The static- and dynamic loss rates of the structured finance product ratings issued by Moody’s of the average transition matrix excluding 2008 are also relatively higher than the static- and dynamic loss rates of the structured finance product ratings issued by S&P. This difference disappears when the annual transition matrix of the year 2008 is examined. However the static- and dynamic loss rates of the structured finance product ratings issued by Moody’s are still higher when the average transition matrix including the year 2008 is examined. It should be noted however that the loss rates of the two CRAs converge when the number of years becomes large enough. 

8.5.3
Dynamic losses per rating class over time; corporate – vs. structured finance ratings

This section will briefly illustrate how the dynamic losses per rating class evolve over time. As discussed in the previous sections concerning the Markov calculations, the rows of the transition matrix under consideration will all be equal to each other as the number of years is large enough. In this case only the eigenvalue of one remains while the other eigenvalues have all reached a value equal or very close to zero. As the rows of the transition matrix are all equal to one another, this represents the steady state portfolio. The steady state portfolio is associated to a maximum dynamic loss. The dynamic loss rates per rating class may differ at the beginning. At the end though, all rating classes must have the same maximum dynamic loss rates as all rows are equal. The dynamic losses per rating class will be discussed per CRA and per transition matrix based on a particular time horizon. The first CRA under examination is Moody’s. Next, the dynamic loss rates per rating class of both corporate bond- as well as structured finance product ratings issued by S&P will be discussed. First the average matrix covering the years 1991 until and including 2007 will be examined. Next the annual transition matrix of the year 2008 will be studied. Finally attention will be paid to the average transition matrix that includes the year 2008.  

1: Moody´s comparison of corporate bond and structured finance product rating losses over time 

The dynamic loss rates per rating class of corporate bond ratings over time with the average transition matrix excluding the year 2008 can be found in Table  85 and in Figure 120. These can be contrasted with the dynamic loss rates per rating class of structured finance product ratings which can be found in Table  86 and in Figure 121. First of all it can be seen that the dynamic losses per rating class of the structured finance products stabilizes at a high level than the dynamic loss rates of corporate bond ratings. It can also be seen that the dynamic losses for structured finance product ratings show somewhat concave functions for the  middle- and lower range rating classes, except the CCC rating class. The CCC rating class exhibits higher dynamic losses at the beginning of the time period and these have to decrease to reach the dynamic loss level which is associated with the steady state portfolio.  The dynamic loss rates for the middle- and lower range rating classes first experience quite a steep increase where about after thirty years the losses decline to some extent and they stabilize. The concave character of the dynamic loss rate functions per rating class is more visible for the structured finance product ratings than for the corporate bond ratings.   
The dynamic loss rates per rating class of corporate bond ratings over time with the annual transition matrix of the year 2008 can be found in Table  87 and in Figure 126. The dynamic loss rates per rating class of structured finance product ratings can be found in Table  88 and in Figure 127. Here it can be seen that the dynamic loss rates per rating class for structured finance ratings all experience a notable increase, except the CCC rating class which remains almost constant. They stabilize close at the static loss level of the CCC rating class, i.e. around forty percent. Corporate bond rating dynamic losses per rating class first of all stabilize at a lower level but it also takes more years before the steady state is reached. 
The dynamic loss rates per rating class of corporate bond ratings over time with the average transition matrix including the year 2008 can be found in Table  89 and in Figure 124. These can be compared with the dynamic loss rates per rating class of structured finance product ratings which can be found in Table  90 and in Figure 125. Here the impact of the year 2008 can be seen for the structured finance product rating dynamic losses per rating class. The dynamic losses of almost all rating classes, increase considerably to reach the dynamic loss of the steady state portfolio which is close to the static loss of the CCC rating class. The dynamic losses of the CCC rating class decrease slightly to reach that same level of dynamic of the steady state portfolio. The dynamic losses of the corporate bond rating classes reach a far lower level of dynamic loss associated with the steady state portfolio, compared to that of structured finance product ratings. Again it also takes more years before the steady state is reached.  

2: S&P comparison of corporate bond and structured finance product rating losses over time 

The dynamic loss rates per rating class of corporate bond ratings over time with the average transition matrix covering the years 1991 until and including 2007 can be found in Table  91 and in Figure 126. These can be contrasted with the dynamic loss rates per rating class of structured finance product ratings which can be found in Table  92 and in Figure 127. Here it can again be seen that the dynamic losses per rating class of the structured finance product ratings reach a higher dynamic loss level that is associated with the steady state portfolio compared to corporate bond ratings. Also the dynamic loss functions for the middle- and lower rating classes have more a concave character than the dynamic loss functions of the same rating classes of corporate bond ratings. It takes more years for the structured finance product rating to reach the steady state dynamic loss. 

The dynamic loss rates per rating class of corporate bond ratings over time with the annual transition matrix of the year 2008 can be found in Table  93 and in Figure 128. These can be compared with the dynamic loss rates per rating class of structured finance product ratings which can be found in Table  94 and in Figure 129. The dynamic loss rates per rating class of the structured finance product ratings reach the steady state portfolio dynamic loss which is close to the static loss of the CCC rating class of forty percent. The dynamic loss associated with the steady stated is reached in a lesser number of years, compared to the lower dynamic loss of the steady state portfolio of corporate bond ratings.   

The dynamic loss rates per rating class of corporate bond ratings over time with the average transition matrix including the year 2008 can be found in Table  95 and in Figure 130. These can be compared with the dynamic loss rates per rating class of structured finance product ratings which can be found in Table  96 and in Figure 131. Here all structured finance product rating classes experience an increase in dynamic losses, except the CCC rating class. The all stabilize at the steady state portfolio loss which is close to forty percent. The dynamic loss that is associated with the steady state of the corporate bond ratings is again considerably lower as it is even below ten percent.  Most of the corporate bond rating classes reveal concave dynamic loss functions.   
8.6
The interaction between transition matrices and economic- and financial factors
This section will discuss how the transition matrices of both corporate bond- as well as structured finance product ratings interact with economic- and financial variables. This will be done by looking at the interaction over time between the dynamic loss rates per rating class and the economic- or financial factor under consideration. The dynamic loss rates are here the loss rates of both types of product ratings issued by S&P. The interaction will be examined over the time period 1991 until and including 2008. Many of the economic- and financial variables used experienced drastic changes in the year 2008 and therefore it is difficult to determine the exact causal effect. For this reason the time period excluding the year 2008 will be examined as well. Only the statistically significant economic- and financial variables will be discussed. First the time period including the year 2008 will be discussed. Next the time period 1991 until and including 2007 will be analyzed. This section will then end with a short conclusion. 

8.6.1
Interaction between economic- and financial factors with dynamic loss rates 1991-2008

1: Economic- and financial factors and corporate bond rating dynamic loss rates

The interaction between the economic- and financial variables with the corporate bond rating dynamic losses per rating class can be found in Table  97. When the economic- or financial variable in question is significant on the one percent level, the entry is coloured green. For economic- and financial variables that are significant one the five- and ten percent levels, the entries are coloured pink and purple respectively.  It can be seen that during this time period, the AAA-BBB spread, i.e. credit spread, has had a positive effect on the corporate bond rating dynamic losses. An increase in the credit spread indicates that market participants expect a higher probability to default. This variable is mainly significant for the middle- and upper range rating classes. The effect of a change in the yield of the 3-month T- bill is mildly significant on the ten percent level, but only for the AAA and AA rating classes. Here an increase of the yield indicates a negative effect on the dynamic loss. This result is against the expectations as higher interest rates are usually accompanied with higher default rates due to higher financing costs. It should be noted though that the effect is relatively small.  

The effect of the yield of the ten-year Treasury bond also has a mildly negative significant effect on the dynamic losses of the AAA rating class. This is for the same reason as with the 3-month T-bill rate against the expectations. Changes in the DJIA- as well as the S&P 500 index are significant, mainly for the middle- and lower range rating classes. A positive increase in the indexes has a negative effect on the dynamic losses. This is quite straightforward, as the indexes are a representative of the economy. Better economic states are accompanied by lower probabilities to default.  The nominal GDP growth has significant effects on the dynamic losses of the middle- and lower range rating classes. The coefficients of these factors are again negative, i.e. higher economic growth indicates lower probability to default. The real GDP growth is moderately significant but only for the A and B rating classes. The money supply M2 also seems to have significant effects on the dynamic losses of the middle- and lower range rating classes. Though it should be noted that the coefficients have a positive sign and this is against the expectations. Money supply growth should be accompanied with lower interest rates and hence a lower probability to default, indicating a negative sign of the coefficient. However the sign here is positive. 

The statistical significance of the economic- and financial variables has also been checked with  a lag effect. These results can again be found in Table  97. The lag variable of the spread between the 3-month T-bill and the ten- year Treasury bond is significant mainly for the middle- and lower range rating classes. Here the sign is negative and this is against the expectations. The lag variable of the 3-month T-bill is also moderately significant for the BB- and B rating classes and also the sign is as expected as it is positive. The lag variable of the nominal GDP growth is statistically significant and just as with the GDP variable without the lag this is mainly the case for the middle- and lower rating classes. The real GDP growth lag variable is only mildly significant for the B rating class. The lag variable of the money supply M2 has a significant effect on the middle- and lower range rating classes. Again the sign of the coefficients is positive and hence interpreting this effect is difficult.  
2: Economic- and financial factors and structured finance product rating dynamic loss rates 
The interaction between the economic- and financial variables with the structured finance product rating dynamic losses per rating class over the time period 1991 until and including 2008 can be found in Table  98. Here too the credit spread appears to have a relatively strong relationship with the dynamic loss rates per rating class where it has a positive effect on all the dynamic losses per rating class, except for the CCC rating class. The 3-month T-bill- and the 10-year treasury yields both have significant effects on all rating classes except the BB- and CCC rating class. Again it can be seen that the signs of these coefficients are negative and hence are against the expectations. It should be noted though that the significance for the upper- and middle range rating classes is only moderate. Both the indexes can be considered as being statistically significant except for the CCC rating class and they appear to have a negative effect on the dynamic loss rates. There is a weak significance found between the real GDP growth and the B rating class, but no relationship between this variable and the dynamic losses of the other rating class could be detected. 

The same economic- and financial variables have been examined whether a significant lag effect could be detected. These results can again be found in Table  98. In this table it can be seen that the lag 3-month T-bill- and the lag 10-year treasury yield variables are the only lag factors that show, in this case a positive, relationship at all. This relationship can furthermore only be detected for the CCC rating class dynamic losses. The lag money supply M2 variable shows a mild significant effect on the dynamic loss of the BB rating class. Here too the sign is positive and hence against the expectations.        

8.6.2
Interaction between economic- and financial factors with dynamic loss rates 1991-2007

1: Economic- and financial factors and corporate bond rating dynamic loss rates

The interaction between the economic- and financial variables with the corporate bond rating dynamic losses per rating class over the time period excluding the year 2008 can be found in Table  99. Here it can be seen that the credit spread is still statistically significant, but now only for the most upper- and lower range rating classes. The sign of the coefficients is correct in the sense that an increase in the credit spread is accompanied by an increase in the dynamic default rates. As expected, the magnitude of a one percent increase of the credit spread also becomes larger for the lower rating classes. The difference between the 3-month T-bill- and the 10-year Treasury rate now becomes significant for the AAA rating class. The sign of this coefficient is as expected as it is positive. The relationship is significant on the five percent level, though the effect can be argued to be rather small.  The effects of the 3-month T-bill- and the 10-year treasury rates are not significant on a standalone basis anymore. The effects of a change in the indexes remain statistically significant especially for the middle range rating classes. Inflation now becomes statistically significant for the dynamic losses of the AA rating class. The sign of the inflation coefficient is negative and this may reflect the effect of a minor increase in inflation. A minor increase in inflation may affect the margins in a positive manner, whereas a more severe increase in inflation may lead to refinancing problems for firms. The relationship between the nominal GDP growth factor is again strong and negative especially for the middle range rating classes. Real GDP growth appears to have a mildly negative significant effect on the dynamic losses of the B rating class. The money supply M2 appears to have significant effects on the dynamic losses of the middle- and lower range rating classes. The signs of the coefficients are again against the expectations as the signs are positive. 

The interaction between the economic- and financial lag variables with the corporate bond rating dynamic losses per rating class can also be found in Table  99. The lag variable of the spread between the 3-month T-bill and the ten- year Treasury bond is significant mainly for the lower range rating classes. Here the sign is negative and this is against the expectations. The lag variable of the 3-month T-bill is also moderately significant for the BB- and B rating classes and also the sign is as expected as it is positive. The lag variable of the nominal GDP growth is quite negatively significant for the dynamic losses of the AAA, BBB, BB and B rating classes. The lag variable of the real GDP growth variable is negatively significant for the dynamic losses of the AAA and the B rating classes. The lag money supply M2 variable is again significant for the middle- and lower range rating classes, where the positive sign is against the expectations.
2: Economic- and financial factors and structured finance product rating dynamic loss rates

The interaction between the economic- and financial variables with the structured finance product rating dynamic losses per rating class over the time period 1991 until and including 2007 can be found in Table  100.  Here it can be seen that the dynamic losses of the B rating class reacts the most to the economic- and financial factors compared to the dynamic losses of the other rating classes. Here the credit spread, the yield of the 3-month T-bill, the yield of the 10-year Treasury bond, the change in both the indexes, the inflation and the nominal GDP growth are all statistically significant at least on the five percent level. As before, the signs of the  3-month T-bill rate- and the yield of  the 10-year Treasury bond coefficients are not as expected as they are negative. The dynamic losses of the CCC rating class react significantly on the yield of the 10-year Treasury bond and the change of the DJIA index. However it should be noted that the sign of the DJIA index coefficient is in this case positive and hence does not really make sense. The AAA rating class appears to react mildly to the yield of  the 10-year Treasury bond and the change in the money supply M2. Here too the signs of the coefficients are not as expected.

The interaction between the economic- and financial lag variables with the structured finance product rating dynamic losses per rating class can be found in Table  100. It can be seen from this table that the lag variable of the spread between the 3-month T-bill and the yield of the 10-year Treasury bond is statistically significant for the dynamic losses of the AAA rating class, but the sign is again negative. The dynamic losses of the CCC rating class appear to react positively to increases in the 3-month T-bill and the yield of the 10-year Treasury bond. The lag variables of both the indexes have a significantly negative effect on the dynamic losses of the B rating class. The lag real GDP growth factor appears to be quite significant for the dynamic losses of the upper- and middle range rating classes. However the sign here too is contradicting as it is positive.   
8.6.3
Interaction between economic- and financial factors with dynamic loss rates; conclusion

When the year 2008 is included, the dynamic losses of structured product- as well as corporate bond ratings appear to react to several of the economic- and financial factors. They mostly appear to react to the credit spread, the 3-month T-bill, the yield of the 10-year Treasury bond, both the indexes and the nominal GDP growth. The corporate dynamic losses also appear to react to the real GDP growth as well as the change in money supply M2. The signs of the coefficients of the credit spread-, the indexes-, the nominal- and real GDP growth factors are as expected. The signs of the coefficients of the 3-month T-bill-, the yield of the 10-year Treasury bond- and the money supply M2 factors contradict the expectations. When the lag variables are examined it can be seen that corporate bond rating dynamic losses seem to respond negatively to the spread between the 3-month T-bill and the ten- year Treasury bond, which is against the expectations. Corporate bond rating dynamic losses also appear to respond to changes in the lag variable of the 3-month T-bill rate, the lag variable of the nominal GDP growth rate and the real GDP growth rate, where the signs of the coefficients are as expected. However the effect of the lag money supply M2 variable is not as expected as the sign is positive.  Structured finance product rating dynamic losses appear to react less strongly to the lag variables. The lag 3-month T-bill-,the lag 10-year treasury yield and the lag money supply M2 variables are the only factors that show, in this case a positive, relationship at all. This relationship can furthermore only be detected for the CCC rating class dynamic losses for the first two factors and for BB rating class for the M2 factor.      

When the year 2008 is excluded from the calculations it can be seen that corporate bond rating dynamic losses remain more or less the same pattern when the variables are examined without the lag. Difference here is that no relationship can be found anymore for the 3-month T-bill- and the yield of the 10-year Treasury bond variables. Instead  spread between the 3-month T-bill and the ten- year Treasury bond.- and the inflation factors now appears positively statistically significant for the AAA and AA  rating classes respectively. When the lag variables are tested it can be seen that here too the pattern seems to hold. Corporate bond rating dynamic losses appear to react negatively to the lag variables of the spread between the 3-month T-bill and the ten- year Treasury bond. The lag variable concerning the  3-month T-bill rate has a positive effect on the dynamic losses of the lower range rating classes. The dynamic loss rates of the corporate bond ratings still show more or less the same relationship with the lag nominal- and real GDP growth variables. 

The picture changes drastically for the structured finance product rating dynamic losses when the year 2008 is excluded from the calculations. The dynamic losses for the B-, and CCC rating classes seem to react to several of the economic- and financial factors with and without the lag effect. However as these seems to be almost the only rating classes, that reveal statistically significant relationships, it can be argued whether these results are really that strong. Overall the only factor that appears to have significant effects on several of the structured finance product rating classes is the lag real GDP growth variable. Only here the sign is positive and this does not match the intuition. In general it can be stated that when the year 2008 is excluded from the research, structured finance product ratings do not appear to have the same significant relationships with the economic- and financial factors here studied compared to the dynamic losses for corporate bond ratings. The weak findings of this section can also be attributed to the relatively low number of transition matrices that have been examined. 

9
Discussion and conclusion
Most literature focussed on structured finance securities and their ratings by examining their default rates, which are in this paper referred to as the static loss rates. These default rates are often used by practitioners and regulators as indications for the expected loss rates. Securities, however, may first experience several downgrades before they eventually default. This paper analyzes the dynamic loss rates by studying the impact of the rating transition matrices and thereby takes the rating migration into account. The dynamic loss rates have been examined by studying the impact of the average transition matrix excluding the year 2008, the average transition matrix including the year 2008 and the annual transition matrix of the year 2008. The dynamic loss rates of corporate bond- and structured finance security ratings have been analyzed and compared to establish if structured finance ratings are indeed riskier. 

The most substantial finding is that the dynamic loss rates of structured finance securities are indeed higher than the dynamic loss rates of corporate bond ratings for all the three transition matrices considered. 
As there is a large deviation between the static losses and the dynamic losses of structured finance security ratings, it can be argued that it is more appropriate to use the dynamic- or realistic loss rates as indications of the expected loss, instead static loss rates. This chapter will give a conclusion of the results of each method used and, where possible, compare the results with the literature discussed in chapter 5. This chapter is structured in a the same manner as the former two chapters.    
9.1
Comparison of the dynamic- and realistic loss rates

The dynamic loss rates resulting from the average transition matrix for the years 1991 up to and including 2007 are higher for structured finance ratings compared to the dynamic losses of corporate bond ratings. The difference in dynamic loss rates however, is not that large and may not fully explain the observed higher spreads for structured finance securities. The difference in volatility between structured finance- and corporate bond rating transition matrices is only statistically significant on the 5 percent level for S&P and not for Moody’s. 

The dynamic losses that result from the annual transition matrix of the year 2008 of structured finance security ratings are substantially higher compared to the dynamic losses of corporate bond ratings. Structured finance product ratings took such a hit that their dynamic- and realistic losses were close to 7.5 percent. This is an unprecedented situation compared to corporate bond rating losses. Here the highest level of losses over the past twenty seven years was also experienced in the year 2008. Only this level of losses did not even come close to the losses experienced by structured finance product ratings, as their dynamic- loss and realistic loss were around 1.5 and 1.2 percent respectively.     
The dynamic loss rates resulting from the average transition matrix where the year 2008 is included are considerably higher for structured finance ratings compared to the dynamic losses of corporate bond ratings.
Also the volatility of the this average transition matrix of structured finance security ratings is significantly higher than the volatility of the average transition matrix of corporate bond ratings. This is the case for both CRAs. 
The fact that the dynamic loss rates of structured finance securities are indeed higher than the dynamic loss rates of corporate bond ratings supports the literature discussed in chapter 5 that states that structured finance products and their ratings are riskier compared to corporate bonds. Only the difference between the dynamic losses of structured finance product- and corporate bond ratings over the time period until and including 2007 is not that large. This may indicate that CRAs indeed did not include all the risky features of structured finance products in their rating process until it was too late. 
No substantial differences could be found when the dynamic- and realistic loss rates per product type of the CRAs where compared. However, as mentioned earlier in this section, the average transition matrix excluding the year 2008 of structured finance product ratings of S&P was statistically more volatile compared to the average transition matrix of corporate bond ratings, whereas for Moody’s this was not the case. 
When looking at the differences in dynamic- and realistic loss rates of the several structured finance security types, it can be seen that the HEL- and CDO ratings experienced the highest dynamic- and realistic losses at   all the three transition matrices considered. The volatility of the both the average transition matrices of HEL securities is not significantly more volatile compared to the transition matrix of the benchmark, i.e. all structured finance product rating types combined. The volatility of the average transition matrix excluding the year 2008 of CDO ratings is statistically more volatile compared to the transition matrix of the benchmark. This is not the case anymore when the average transition matrix including the year 2008 is examined. The higher dynamic losses for CDO ratings supports the literature discussed in chapter 5 that states that CDO securities are riskier than other structured finance product types. 
The dynamic loss rates resulting from the average transition matrix excluding the year 2008 of ABS ratings are somewhat higher compared to the dynamic losses resulting from the transition matrix of the benchmark. The volatility of this transition matrix is also significantly higher compared to the volatility of the benchmark. However, ABS ratings experienced the least impact of the year 2008 compared to other structured finance product types. The dynamic- and realistic losses were even lower during this particular year than the dynamic- and realistic losses resulting from both the average transition matrices of ABS ratings. 
The dynamic loss rates resulting from the average transition matrix excluding the year 2008 of RMBS ratings are lower compared to the dynamic loss rates resulting from the average transition matrix of the benchmark. The volatility of this average transition matrix of RMBS ratings is not significantly different from the volatility of the transition matrix of the benchmark. The dynamic loss rates resulting from the average transition matrix including the year 2008 of RMBS ratings move in line with the dynamic loss rates of the benchmark. The volatility of this RMBS transition matrix is significantly higher compared to the volatility of the transition matrix of the benchmark.

Finally, the dynamic loss rates resulting from the average transition matrix excluding the year 2008 of CMBS ratings are the lowest compared to the dynamic losses of the other structured finance security types. 

 The volatility of this CMBS transition matrix is not statistically different from the volatility of the transition matrix of the benchmark. CMBS ratings also experienced the lowest dynamic losses over the time period including the year 2008. The average transition matrix including the year 2008 of CMBS ratings is significantly less volatile than the transition matrix of the benchmark.   

9.2
Comparison of  the volatility per rating class.    
Over the time period 1991 until and including 2007,  it can be seen that the highest corporate bond rating classes are characterized by higher coefficients of variation. This indicates that the higher corporate rating classes were more volatile during this time period compared to the higher structured finance product rating classes. The rating classes A and BB show somewhat the same levels of coefficients of variation for both types of products. The BBB rating class for structured finance product ratings is on average slightly more volatile than the BBB rating class for corporate bond ratings. The B and CCC rating class for structured finance product ratings are considerably more volatile compared to the same rating classes for corporate bond ratings. 
When 2008 is included in the calculations it can be seen that now the AAA rating class of structured finance product ratings is more volatile compared to the AAA rating class of corporate bond ratings. Also the lower rating classes of structured finance ratings are now drastically more volatile compared to the same rating classes for corporate bond ratings. 

When the comparison is made between the volatility per rating class of corporate bond rating of both CRAs, it can be seen that in general no large differences between the CRAs can be detected. The only differences that can be found is that the AA rating class of Moody’s is somewhat more volatile than the same rating class of S&P and the CCC rating class of S&P is more volatile than the same rating class of Moody’s. 

This pattern is the same for both time periods in- and excluding the year 2008. 
When the differences in volatility are examined for structured finance product rating classes it can be seen that overall each rating class has the same level of volatility. This pattern does not change when the year 2008 is included in the calculations. 
When the differences in volatility per rating class of the various types of structured finance products are examined over the time period excluding the year 2008, it can be seen that the HEL-, ABS- and the RMBS rating classes showed relatively higher volatility levels compared to the benchmark. The CDO product type exhibited lower volatility levels compared to the benchmark, except for the AAA rating class. The higher rating classes of CMBS ratings are more volatile compared to the higher rating classes of the benchmark, whereas this is the other way around for the lower rating classes. Over the time period that includes the year 2008, it can be seen that the HEL- and CDO rating classes are more volatile compared to the rating classes of the benchmark. CMBS rating classes are the least volatile compared to the other structured finance product types. The middle- and upper rating classes of ABS products are more volatile compared to the benchmark. The lower RMBS rating classes are more volatile compared to the benchmark.
9.3
Comparison of  the dynamic loss distributions on portfolio level.    

The loss distributions of structured finance product ratings based on the average transition matrix for the time period 1991 until and including 2008 as well as the annual transition matrix of the year 2008, shows a higher mean and higher standard deviations compared to the loss distributions of corporate bond ratings. Not surprisingly, this difference is larger when the loss distributions based on the annual transition matrices of the year 2008 are examined.  
Higher levels of skewness and kurtosis are found for corporate bond rating loss distributions compared to structured finance product rating loss distributions. This is especially the case with correlations equal or close to minus or plus one. This is not in accordance with the arguments made by Fender & Mitchell (2005). They argued that the loss distributions of structured finance products should exhibit higher levels of kurtosis than the loss distributions of corporate bonds. This because the various possible risk-return profiles that are created by tranching can lead to considerable divergences in the unexpected losses. It may be the case that loss distributions of structured finance product ratings do not exhibit higher levels of kurtosis, but that they are just riskier because of their higher mean loss and standard deviation.  On the other hand, the fact that higher levels of kurtosis for structured finance rating loss distributions could be confirmed may also indicate that CRAs did not include all the possible risk factors of structured finance products in their rating process. 
The dynamic loss distributions for both types of product ratings exhibit higher levels of standard deviation, skewness, kurtosis and maximum when correlations are equal or close to plus or minus one. During the average time period both corporate bond- as well as structured finance product rating loss distributions have higher skewness- and kurtosis levels compared to the year 2008. This makes sense as the mean as well as the standard deviations of the loss distributions based on the annual transition matrices of the year 2008 of both types of product ratings have increased. 

In general, it can be stated that the loss distributions of both types of product ratings of the two CRAs show the same pattern in terms of mean, standard deviations, skewness-, kurtosis- and maximum levels. Only at extreme correlations, i.e. equal or close to minus one, differences between the two CRAs can be detected. 

9.4
Comparison of  the dynamic loss distributions on rating level.    

Over the average time period 1991 until and including 2008 it can be seen that the mean losses per rating class are overall higher for structured finance product rating loss distributions compared to corporate bond rating loss distributions. This is mostly apparent for the middle- and upper range rating class. At the lowest CCC rating class, the mean losses for both types of product ratings seem to converge. The same pattern applies to the standard deviations of the loss distributions per rating class. The skewness- and kurtosis levels for both corporate bond- as well as structured finance rating loss distributions can be considered as normal, i.e. close to zero and three respectively. In general the structured finance product rating loss distributions per rating class exhibit relatively higher maximum losses. This is more the case for the middle- and upper range rating classes. 

When the loss distributions of the year 2008 are examined, it can be seen that the mean losses of both types of product rating class loss distributions have increased. This increase is more apparent for the structured finance product rating class loss distributions. The same pattern again applies to the standard deviations of the loss distributions per rating class. For both corporate bond- as well as structured finance product rating class loss distributions, the levels of skewness- and kurtosis  can be considered as normal.
When comparing the loss distributions of the rating classes of both types of product ratings of both CRAs, it can again be seen that in general there are no large differences between Moody’s and S&P. 

9.5
Expected and unexpected loss.    

The mean losses per rating class of the loss distributions of both corporate bond-  as well as structured finance ratings have been compared to the static losses which are often used by practitioners and regulators as indications for the expected losses. Using the static loss rates as an approximation for the actual corporate bond rating losses per rating class may give an accurate insight. Using these static loss rates as an approximation for the expected losses of structured finance product ratings may give an incorrect estimate. The differences between the static-, dynamic- and realistic loss rates resulting from the rating migrations are simply too large, especially for the middle- and upper range rating classes. For this reason, it can be argued that in the case of structured finance product ratings, it is more appropriate to use the dynamic- or realistic loss rates as indications of the expected loss.  
The 0.1 percent VAR levels of both corporate bond- as well as structured finance rating class loss distributions have been calculated and can be used by both practitioners as well as regulators as the unexpected loss. The 0.1 percent VAR levels have been compared to the capital requirements set out by the  Basel Committee to see whether these are sufficient.   

The capital requirements for corporate claims are, in the case of the large portfolio, sufficient when compared to the 0.1 percent VAR levels of the upper- and middle range rating classes. The capital requirements for the lower rating classes, on the other hand, are not sufficient. This holds for the 0.1 percent VAR levels  based upon the loss distributions per rating class of the average transition matrix as well as the annual transition matrix of the year 2008.

For the smaller portfolio, only the capital requirements for the middle range rating classes are sufficient compared to the 0.1 VAR levels based on the loss distributions of the average transition matrix. The capital requirements are not sufficient compared to the 0.1 percent VAR levels based upon the loss distribution of the annual transition matrix of the year 2008.   
The capital requirements for structured finance product claims are, in the case of the large portfolio, only sufficient to cover the AAA and lower rating class 0.1 percent VAR levels based on the loss distributions of the average transition matrix. In the case of the smaller portfolio, only the capital requirements for the lower rating classes are sufficient compared to the 0.1 percent VAR levels. The mean losses of the year 2008 are higher compared to the 0.1 percent VAR levels at all rating classes for both the large- and the small portfolio. This indicates that even a worst case scenario illustrated by the 0.1 percent VAR is not worse enough compared to 2008. Not very surprising, the capital requirements for the upper- and middle rating classes are by far not sufficient compared to the 0.1 percent VAR levels that are based upon the loss distribution of the annual transition matrix of the year 2008.
9.5
Comparison of  the dynamic loss rates over time.    

The dynamic losses of structured finance product ratings are higher with every average or annual transition matrix under consideration compared to corporate bond rating dynamic losses. The difference between the two product type ratings is less pronounced for the average transition matrix excluding the year 2008, especially in the case of S&P. However the maximum levels of dynamic losses are in every case higher for the structured finance product ratings. The steady state portfolios reveal that the portfolio positions of the corporate bond ratings are simply more distributed among the several rating classes. The structured finance product rating portfolio positions either end in a combination of the AAA- and CCC rating class or they just end in the CCC rating class.         

The static- and dynamic loss rates of the corporate bond ratings issued by Moody’s are overall slightly higher than the static- and dynamic loss rates of the corporate bond ratings issued by S&P when the average transition matrix excluding 2008 is examined. These differences become larger when the average transition matrix including the year 2008 and the annual transition matrix of the year 2008 are examined. 

The static- and dynamic loss rates of the structured finance product ratings issued by Moody’s of the average transition matrix excluding 2008 are also relatively higher than the static- and dynamic loss rates of the structured finance product ratings issued by S&P. This difference disappears when the annual transition matrix of the year 2008 is examined. However the static- and dynamic loss rates of the structured finance product ratings issued by Moody’s are still higher when the average transition matrix including the year 2008 is examined. It should be noted however that the loss rates of the two CRAs converge when the number of years becomes large enough.
9.6
Comparison of  the interaction between dynamic loss rates and economic factors 
When the year 2008 is included in the calculations, the dynamic losses of structured product- as well as corporate bond ratings appear to react to several of the economic- and financial factors. They mostly react to the credit spread, the 3-month T-bill, the yield of the 10-year Treasury bond, both the indexes and the nominal GDP growth. The corporate dynamic losses also react to the real GDP growth as well as the change in money supply M2. The signs of the coefficients of the credit spread-, the indexes-, the nominal- and real GDP growth factors are as expected. The signs of the coefficients of the 3-month T-bill-, the yield of the 10-year Treasury bond- and the money supply M2 factors contradict the expectations. When the lag variables are examined it can be seen that corporate bond rating dynamic losses seem to respond negatively to the spread between the 3-month T-bill and the ten- year Treasury bond, which is against the expectations. Corporate bond rating dynamic losses also appear to respond to changes in the lag variable of the 3-month T-bill rate, the lag variable of the nominal GDP growth rate and the real GDP growth rate, where the signs of the coefficients are as expected. However the effect of the lag money supply M2 variable is not as expected as the sign is positive.  Structured finance product rating dynamic losses appear to react less strongly to the lag variables. The lag 3-month T-bill-,the lag 10-year treasury yield and the lag money supply M2 variables are the only factors that show, in this case a positive, relationship at all. This relationship can furthermore only be detected for the CCC rating class dynamic losses for the first two factors and for BB rating class for the M2 factor.      

When the year 2008 is excluded from the calculations it can be seen that corporate bond rating dynamic losses remain more or less the same pattern when the variables are examined without the lag. Difference here is that no relationship can be found anymore for the 3-month T-bill- and the yield of the 10-year Treasury bond variables. Instead  spread between the 3-month T-bill and the ten- year Treasury bond.- and the inflation factors now appears positively statistically significant for the AAA- and AA  rating classes respectively. When the lag variables are tested it can be seen that here too the pattern seems to hold. Corporate bond rating dynamic losses appear to react negatively to the lag variables of the spread between the 3-month T-bill and the ten- year Treasury bond. The lag variable concerning the  3-month T-bill rate has a positive effect on the dynamic losses of the lower range rating classes. The dynamic loss rates of the corporate bond ratings still show more or less the same relationship with the lag nominal- and real GDP growth variables. 

The picture changes drastically for the structured finance product rating dynamic losses when the year 2008 is excluded from the calculations. The dynamic losses for the B-, and CCC rating classes seem to react to several of the economic- and financial factors with and without the lag effect. However as these seems to be almost the only rating classes, that show statistically significant relationships, it can be argued whether these results are really that strong. Overall the only factor that appears to have significant effects on several of the structured finance product rating classes is the lag real GDP growth variable. Only here the sign is positive and this does not match the intuition. In general it can be stated that when the year 2008 is excluded from the research, structured finance product ratings do not appear to have the same significant relationships with the economic- and financial factors compared to the dynamic losses for corporate bond ratings. 
These results are to some extent in accordance with the literature discussed in chapter 5. That the pooling assets leads to the diversification of risk. As all idiosyncratic risk is diversified, all that remains is systematic risk. Hence structured finance products should react more strongly to economic- and financial factors compared to corporate bonds. This should especially be the case for the higher rated structured finance products (Coval et al., 2008) (Franke & Krahnen, 2008) (Rösch & Scheule, 2009). However, Rösch & Scheule (2009) also find that credit ratings do not include all factors that explain default risk. The main important factor that is neglected is the state of the economy. This could explain why no clear interaction between the dynamic loss rates of structured finance product ratings and the economic- and financial factors could be detected. Still, the weak relationships found between the dynamic loss rates and economic- and financial factors may be attributed to the relatively low number of transition matrices that have been examined. Perhaps if these calculations will be performed in a number of years from now, more evident relationships could be detected. 
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Appendices

Appendix A: Methodology
Table  5: Table used for  two- parameter weighted least squared fit calculations

	 
	x
	y
	f(x)

	AAA
	1
	0,0002
	0,017%

	AA+
	2
	 
	0,025%

	AA
	3
	0,0012
	0,038%

	AA-
	4
	 
	0,056%

	A+
	5
	 
	0,082%

	A
	6
	0,0012
	0,122%

	A-
	7
	 
	0,180%

	BBB+
	8
	 
	0,267%

	BBB
	9
	0,0058
	0,395%

	BBB-
	10
	 
	0,585%

	BB+
	11
	 
	0,866%

	BB
	12
	0,0198
	1,281%

	BB-
	13
	 
	1,897%

	B+
	14
	 
	2,809%

	B
	15
	0,035
	4,158%

	B-
	16
	 
	6,156%

	CCC+
	17
	 
	9,113%

	CCC
	18
	0,1369
	13,492%

	CCC-
	19
	 
	19,974%


Table  6: Historical default rates
	Rating class
	Default rate

	AAA
	0,02%

	AA
	0,04%

	A
	0,12%

	BBB
	0,40%

	BB
	1,28%

	B
	6,16%

	CCC and below
	40,00%


Table  7: Example of rating migration table over the years for Moody’s structured finance AAA ratings

	History AAA
	AAA
	AA
	A
	BBB
	BB
	B
	CCC or below
	# Ratings

	1994
	100,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	2405

	1995
	99,83%
	0,15%
	0,02%
	0,00%
	0,00%
	0,00%
	0,00%
	4018

	1996
	99,92%
	0,08%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	5133

	1997
	99,97%
	0,03%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	6657

	1998
	99,74%
	0,16%
	0,08%
	0,02%
	0,00%
	0,00%
	0,00%
	8354

	1999
	99,61%
	0,33%
	0,01%
	0,00%
	0,00%
	0,00%
	0,05%
	9408

	2000
	99,92%
	0,08%
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	10832

	2001
	99,85%
	0,11%
	0,02%
	0,00%
	0,00%
	0,00%
	0,02%
	11607

	2002
	98,76%
	0,95%
	0,13%
	0,07%
	0,01%
	0,02%
	0,06%
	12762

	2003
	98,54%
	0,84%
	0,44%
	0,14%
	0,04%
	0,00%
	0,00%
	12949

	2004
	99,21%
	0,24%
	0,22%
	0,11%
	0,10%
	0,10%
	0,02%
	15570

	2005
	99,88%
	0,09%
	0,01%
	0,00%
	0,00%
	0,00%
	0,00%
	20023

	2006
	99,94%
	0,05%
	0,01%
	0,01%
	0,00%
	0,00%
	0,00%
	29824

	2007
	99,53%
	0,22%
	0,07%
	0,06%
	0,03%
	0,02%
	0,06%
	40507

	2008
	72,95%
	7,38%
	6,50%
	5,53%
	2,96%
	1,79%
	2,88%
	49365

	Mean and Total ratings
	99,58%
	0,25%
	0,08%
	0,04%
	0,02%
	0,01%
	0,02%
	190049

	Stdev
	0,45%
	0,28%
	0,12%
	0,05%
	0,03%
	0,03%
	0,03%
	 

	Mean  Total ratings including 2008
	94,09%
	1,72%
	1,41%
	1,17%
	0,63%
	0,38%
	0,61%
	239414

	Stdev+2008
	11,16%
	3,00%
	2,69%
	2,30%
	1,23%
	0,74%
	1,20%
	 


Table  8: Representative portfolio for Monte Carlo simulation
	Rating
	Portfolio weights
	Number of ratings

	AAA
	45,82%
	46

	AA
	15,98%
	16

	A
	14,41%
	14

	BBB
	13,55%
	14

	BB
	5,76%
	6

	B
	3,23%
	3

	CCC and below
	1,26%
	1

	Total 
	100,00%
	100


Table  9: Example average- and cumulative transition matrix
Average transition matrix Moody’s structured finance products 1994-2008

	 From/to
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	AAA
	94,09%
	1,72%
	1,41%
	1,17%
	0,63%
	0,38%
	0,61%

	AA
	4,59%
	82,18%
	2,89%
	1,89%
	1,42%
	2,19%
	4,84%

	A
	0,96%
	3,08%
	82,37%
	4,47%
	2,09%
	1,79%
	5,24%

	BBB
	0,28%
	0,40%
	2,30%
	80,19%
	4,20%
	2,95%
	9,68%

	BB
	0,12%
	0,07%
	0,32%
	2,32%
	76,89%
	3,56%
	16,73%

	B
	0,05%
	0,01%
	0,08%
	0,26%
	1,53%
	73,61%
	24,45%

	CCC
	0,08%
	0,00%
	0,00%
	0,08%
	0,21%
	1,17%
	98,45%


Cumulative transition matrix

	 From/to
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	AAA
	94,09%
	95,80%
	97,21%
	98,38%
	99,01%
	99,39%
	100,00%

	AA
	4,59%
	86,76%
	89,65%
	91,54%
	92,97%
	95,16%
	100,00%

	A
	0,96%
	4,04%
	86,41%
	90,88%
	92,97%
	94,76%
	100,00%

	BBB
	0,28%
	0,68%
	2,98%
	83,17%
	87,37%
	90,32%
	100,00%

	BB
	0,12%
	0,19%
	0,51%
	2,83%
	79,71%
	83,27%
	100,00%

	B
	0,05%
	0,06%
	0,14%
	0,40%
	1,94%
	75,55%
	100,00%

	CCC
	0,08%
	0,08%
	0,08%
	0,17%
	0,38%
	1,55%
	100,00%


Table  10 : Dynamic loss rates per rating class over time, structured finance product ratings and corporate bond rating 

Dynamic loss rates S&P structured finance product ratings per rating class for 1991-2008s
	Dynamic losses
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	1991
	0,018%
	0,060%
	0,148%
	0,429%
	1,281%
	6,156%
	40,000%

	1992
	0,018%
	0,039%
	0,272%
	3,236%
	2,256%
	6,156%
	40,000%

	1993
	0,017%
	0,039%
	0,137%
	0,543%
	4,260%
	7,521%
	40,000%

	1994
	0,017%
	0,116%
	0,645%
	0,817%
	7,582%
	8,173%
	40,000%

	1995
	0,017%
	0,038%
	0,124%
	1,016%
	1,998%
	9,916%
	40,000%

	1996
	0,017%
	0,037%
	0,160%
	0,678%
	3,197%
	6,541%
	40,000%

	1997
	0,017%
	0,037%
	0,129%
	0,395%
	1,333%
	7,010%
	40,000%

	1998
	0,018%
	0,037%
	0,428%
	0,511%
	1,781%
	7,179%
	40,000%

	1999
	0,017%
	0,037%
	0,143%
	0,476%
	1,611%
	7,128%
	40,000%

	2000
	0,017%
	0,091%
	0,140%
	0,890%
	2,040%
	7,568%
	38,240%

	2001
	0,051%
	0,037%
	0,221%
	0,993%
	2,385%
	7,867%
	39,280%

	2002
	0,034%
	0,112%
	0,380%
	1,278%
	3,908%
	12,650%
	39,171%

	2003
	0,019%
	0,064%
	0,284%
	0,947%
	3,182%
	8,538%
	39,805%

	2004
	0,034%
	0,041%
	0,171%
	0,690%
	2,322%
	8,346%
	38,328%

	2005
	0,017%
	0,037%
	0,123%
	0,472%
	1,597%
	7,034%
	37,482%

	2006
	0,017%
	0,038%
	0,128%
	0,526%
	1,686%
	7,162%
	37,973%

	2007
	0,070%
	0,423%
	1,109%
	3,534%
	6,260%
	10,049%
	39,352%

	2008
	1,932%
	6,985%
	9,881%
	12,299%
	15,965%
	23,985%
	39,971%


Dynamic loss rates S&P corporate bond ratings per rating class for 1991-2008

	Dynamic losses
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	1991
	0,020%
	0,044%
	0,144%
	0,813%
	3,013%
	12,202%
	35,492%

	1992
	0,019%
	0,047%
	0,144%
	0,462%
	2,578%
	9,593%
	33,900%

	1993
	0,020%
	0,043%
	0,131%
	0,533%
	1,934%
	7,076%
	26,098%

	1994
	0,019%
	0,127%
	0,248%
	0,430%
	1,465%
	8,020%
	36,020%

	1995
	0,019%
	0,046%
	0,132%
	0,485%
	1,877%
	8,166%
	35,334%

	1996
	0,018%
	0,042%
	0,126%
	0,402%
	1,914%
	7,544%
	30,581%

	1997
	0,018%
	0,056%
	0,153%
	0,561%
	1,538%
	8,092%
	33,231%

	1998
	0,021%
	0,042%
	0,140%
	0,753%
	2,952%
	9,370%
	32,255%

	1999
	0,018%
	0,121%
	0,182%
	0,511%
	2,331%
	10,280%
	38,867%

	2000
	0,019%
	0,048%
	0,189%
	0,723%
	2,554%
	10,329%
	37,263%

	2001
	0,018%
	0,047%
	0,377%
	1,005%
	4,016%
	13,401%
	37,320%

	2002
	0,023%
	0,100%
	0,248%
	1,241%
	3,351%
	12,339%
	36,261%

	2003
	0,021%
	0,049%
	0,142%
	0,554%
	2,308%
	8,861%
	35,427%

	2004
	0,018%
	0,042%
	0,131%
	0,415%
	1,788%
	7,239%
	33,194%

	2005
	0,020%
	0,044%
	0,133%
	0,464%
	1,772%
	7,743%
	28,836%

	2006
	0,018%
	0,039%
	0,133%
	0,427%
	1,706%
	7,130%
	33,980%

	2007
	0,017%
	0,040%
	0,180%
	0,452%
	1,685%
	6,865%
	31,337%

	2008
	0,948%
	0,292%
	0,300%
	0,720%
	2,423%
	10,475%
	35,229%


Table  11 : Economic- and financial factors 1990-2008
	Year
	Aaa-Baa Spread
	Spread 10Yr-3Mnth
	Yield 3-Mnth 
	Yield 10 Yr 
	% ∆ DJIA

	1990
	1,03%
	1,05%
	7,50%
	8,55%
	 

	1991
	1,03%
	2,48%
	5,38%
	7,86%
	11,35%

	1992
	0,71%
	3,58%
	3,43%
	7,01%
	11,20%

	1993
	0,71%
	2,87%
	3,00%
	5,87%
	7,32%

	1994
	0,66%
	2,84%
	4,25%
	7,09%
	7,21%

	1995
	0,61%
	1,08%
	5,49%
	6,57%
	19,55%

	1996
	0,68%
	1,43%
	5,01%
	6,44%
	27,48%

	1997
	0,60%
	1,29%
	5,06%
	6,35%
	28,67%

	1998
	0,69%
	0,48%
	4,78%
	5,26%
	15,77%

	1999
	0,83%
	1,01%
	4,64%
	5,65%
	21,66%

	2000
	0,74%
	0,21%
	5,82%
	6,03%
	2,04%

	2001
	0,86%
	1,62%
	3,40%
	5,02%
	-5,13%

	2002
	1,31%
	3,00%
	1,61%
	4,61%
	-9,46%

	2003
	1,10%
	3,00%
	1,01%
	4,01%
	-1,78%

	2004
	0,77%
	2,90%
	1,37%
	4,27%
	14,51%

	2005
	0,83%
	1,14%
	3,15%
	4,29%
	1,97%

	2006
	0,89%
	0,07%
	4,73%
	4,80%
	8,96%

	2007
	0,93%
	0,27%
	4,36%
	4,63%
	15,04%

	2008
	1,82%
	2,29%
	1,37%
	3,66%
	-14,95%


	Year
	% ∆ S&P500
	CPI
	GDP nominal  growth
	GDP real growth
	% ∆ M2

	1990
	 
	5,39%
	1,17%
	0,17%
	 

	1991
	14,69%
	4,25%
	1,04%
	0,27%
	3,71%

	1992
	9,33%
	3,03%
	1,56%
	1,02%
	1,86%

	1993
	8,71%
	2,96%
	1,20%
	0,62%
	1,07%

	1994
	1,59%
	2,61%
	1,55%
	1,01%
	1,38%

	1995
	18,72%
	2,81%
	0,99%
	0,50%
	2,08%

	1996
	23,40%
	2,93%
	1,55%
	1,09%
	4,85%

	1997
	29,79%
	2,34%
	1,44%
	1,07%
	4,96%

	1998
	24,20%
	1,55%
	1,40%
	1,11%
	7,18%

	1999
	22,31%
	2,19%
	1,54%
	1,16%
	7,37%

	2000
	6,70%
	3,38%
	1,12%
	0,56%
	5,96%

	2001
	-16,48%
	2,83%
	0,68%
	0,06%
	8,72%

	2002
	-16,63%
	1,59%
	0,88%
	0,47%
	7,64%

	2003
	-2,09%
	2,27%
	1,45%
	0,99%
	6,89%

	2004
	17,15%
	2,68%
	1,59%
	0,69%
	4,64%

	2005
	6,51%
	3,39%
	1,53%
	0,66%
	4,22%

	2006
	9,15%
	3,24%
	1,76%
	4,35%
	5,02%

	2007
	12,12%
	2,85%
	1,31%
	0,63%
	5,76%

	2008
	-17,78%
	3,85%
	0,02%
	-0,47%
	6,87%


Appendix B: Results 
Tables:

Table  12: Moody’s average transition matrices and the transition matrices for the year 2008 

Moody’s corporate rating transition matrices

Average transition matrix corporate bond ratings 1991-2007

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	91,87%
	7,67%
	0,32%
	0,05%
	0,09%
	0,00%
	0,00%

	Aa
	147305
	0,98%
	91,63%
	7,22%
	0,16%
	0,01%
	0,00%
	0,00%

	A
	132792
	0,07%
	3,07%
	91,11%
	5,24%
	0,36%
	0,10%
	0,05%

	Baa
	124865
	0,05%
	0,23%
	5,17%
	89,00%
	4,26%
	0,89%
	0,40%

	Ba
	53128
	0,00%
	0,04%
	0,48%
	7,22%
	81,85%
	8,52%
	1,90%

	B
	29752
	0,02%
	0,04%
	0,15%
	0,43%
	6,00%
	82,14%
	11,23%

	Caa
	11608
	0,00%
	0,00%
	0,04%
	0,11%
	0,51%
	10,35%
	88,99%

	Total
	921763
	
	
	
	
	
	
	


Average transition matrix corporate bond ratings 1991-2008

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	91,61%
	7,92%
	0,30%
	0,09%
	0,09%
	0,00%
	0,00%

	Aa
	147305
	0,91%
	91,06%
	7,75%
	0,18%
	0,03%
	0,00%
	0,06%

	A
	132792
	0,07%
	2,97%
	91,22%
	5,23%
	0,34%
	0,10%
	0,08%

	Baa
	124865
	0,05%
	0,23%
	4,97%
	89,21%
	4,29%
	0,84%
	0,42%

	Ba
	53128
	0,00%
	0,04%
	0,46%
	7,05%
	81,83%
	8,61%
	2,01%

	B
	29752
	0,02%
	0,03%
	0,15%
	0,40%
	5,71%
	81,78%
	11,90%

	Caa
	11608
	0,00%
	0,00%
	0,03%
	0,10%
	0,45%
	9,49%
	89,94%

	Total
	921763
	
	
	
	
	
	
	


Transition matrix corporate bond ratings 2008

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	88,44%
	10,98%
	0,00%
	0,58%
	0,00%
	0,00%
	0,00%

	Aa
	147305
	0,13%
	84,28%
	14,13%
	0,40%
	0,26%
	0,00%
	0,79%

	A
	132792
	0,00%
	1,46%
	92,80%
	5,06%
	0,17%
	0,09%
	0,43%

	Baa
	124865
	0,00%
	0,19%
	2,26%
	92,00%
	4,61%
	0,28%
	0,66%

	Ba
	53128
	0,00%
	0,00%
	0,18%
	4,60%
	81,62%
	9,93%
	3,68%

	B
	29752
	0,00%
	0,00%
	0,18%
	0,18%
	2,81%
	78,10%
	18,73%

	Caa
	11608
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	3,37%
	96,63%

	Total
	921763
	
	
	
	
	
	
	


Moody’s structured finance product rating transition matrices

Average transition matrix structured finance product ratings 1994-2007

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	99,58%
	0,25%
	0,08%
	0,04%
	0,02%
	0,01%
	0,02%

	Aa
	147305
	5,83%
	91,64%
	1,34%
	0,56%
	0,22%
	0,15%
	0,26%

	A
	132792
	1,16%
	3,68%
	89,06%
	3,55%
	1,33%
	0,51%
	0,72%

	Baa
	124865
	0,34%
	0,49%
	2,71%
	86,92%
	3,79%
	1,95%
	3,08%

	Ba
	53128
	0,15%
	0,08%
	0,42%
	2,91%
	85,19%
	3,54%
	7,72%

	B
	29752
	0,07%
	0,01%
	0,12%
	0,34%
	2,14%
	87,88%
	9,44%

	Caa
	11608
	0,15%
	0,00%
	0,00%
	0,15%
	0,38%
	1,89%
	97,43%

	Total
	921763
	
	
	
	
	
	
	


Average transition matrix structured finance product ratings 1994-2008

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	94,09%
	1,72%
	1,41%
	1,17%
	0,63%
	0,38%
	0,61%

	Aa
	147305
	4,59%
	82,18%
	2,89%
	1,89%
	1,42%
	2,19%
	4,84%

	A
	132792
	0,96%
	3,08%
	82,37%
	4,47%
	2,09%
	1,79%
	5,24%

	Baa
	124865
	0,28%
	0,40%
	2,29%
	79,76%
	4,18%
	2,93%
	9,63%

	Ba
	53128
	0,12%
	0,07%
	0,32%
	2,32%
	76,89%
	3,56%
	16,73%

	B
	29752
	0,05%
	0,01%
	0,08%
	0,26%
	1,53%
	73,61%
	24,45%

	Caa
	11608
	0,08%
	0,00%
	0,00%
	0,08%
	0,21%
	1,17%
	98,45%

	Total
	921763
	
	
	
	
	
	
	


Transition matrix structured finance product ratings 2008

	From/to
	# ratings
	Aaa
	Aa
	A
	Baa
	Ba
	B
	Caa

	Aaa
	422313
	72,95%
	7,38%
	6,50%
	5,53%
	2,96%
	1,79%
	2,88%

	Aa
	147305
	0,92%
	54,34%
	7,45%
	5,83%
	4,95%
	8,21%
	18,32%

	A
	132792
	0,19%
	0,86%
	57,44%
	7,92%
	4,93%
	6,56%
	22,09%

	Baa
	124865
	0,06%
	0,05%
	0,79%
	54,18%
	5,57%
	6,45%
	33,02%

	Ba
	53128
	0,04%
	0,02%
	0,05%
	0,66%
	53,35%
	3,60%
	42,28%

	B
	29752
	0,00%
	0,00%
	0,00%
	0,10%
	0,22%
	42,95%
	56,73%

	Caa
	11608
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,28%
	99,72%

	Total
	921763
	
	
	
	
	
	
	


Table  13: S&P average transition matrices and the transition matrices for the year 2008 

S&P’s corporate rating transition matrices

Average transition matrix corporate bond ratings 1991-2007

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C 

	AAA
	422313
	92,50%
	6,99%
	0,43%
	0,09%
	0,00%
	0,00%
	0,00%

	AA
	147305
	0,46%
	91,43%
	7,62%
	0,41%
	0,01%
	0,05%
	0,03%

	A
	132792
	0,03%
	1,93%
	92,39%
	5,25%
	0,24%
	0,08%
	0,08%

	BBB
	124865
	0,01%
	0,16%
	3,62%
	91,37%
	3,87%
	0,58%
	0,39%

	BB
	53128
	0,04%
	0,04%
	0,15%
	5,55%
	85,17%
	7,26%
	1,80%

	B
	29752
	0,00%
	0,02%
	0,14%
	0,30%
	7,05%
	82,84%
	9,66%

	CCC/C
	11608
	0,00%
	0,00%
	0,26%
	0,26%
	1,11%
	15,03%
	83,35%

	Total
	921763
	
	
	
	
	
	
	


Average transition matrix corporate bond ratings 1991-2008

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C 

	AAA
	422313
	92,29%
	6,97%
	0,53%
	0,08%
	0,00%
	0,04%
	0,08%

	AA
	147305
	0,43%
	90,79%
	8,24%
	0,42%
	0,01%
	0,05%
	0,06%

	A
	132792
	0,03%
	1,91%
	92,38%
	5,25%
	0,26%
	0,07%
	0,10%

	BBB
	124865
	0,01%
	0,15%
	3,55%
	91,46%
	3,87%
	0,56%
	0,42%

	BB
	53128
	0,04%
	0,04%
	0,13%
	5,53%
	85,04%
	7,40%
	1,82%

	B
	29752
	0,00%
	0,02%
	0,13%
	0,28%
	6,73%
	82,78%
	10,06%

	CCC/C
	11608
	0,00%
	0,00%
	0,24%
	0,24%
	1,04%
	14,97%
	83,51%

	Total
	921763
	
	
	
	
	
	
	


Transition matrix corporate bond ratings 2008

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C 

	AAA
	422313
	87,10%
	6,45%
	3,23%
	0,00%
	0,00%
	1,08%
	2,15%

	AA
	147305
	0,00%
	80,87%
	17,94%
	0,59%
	0,00%
	0,00%
	0,59%

	A
	132792
	0,00%
	1,67%
	92,27%
	5,18%
	0,47%
	0,00%
	0,40%

	BBB
	124865
	0,00%
	0,00%
	2,74%
	92,44%
	3,82%
	0,29%
	0,71%

	BB
	53128
	0,00%
	0,10%
	0,00%
	5,34%
	83,66%
	8,94%
	1,95%

	B
	29752
	0,00%
	0,00%
	0,00%
	0,16%
	4,14%
	82,31%
	13,39%

	CCC/C
	11608
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	14,10%
	85,90%

	Total
	921763
	
	
	
	
	
	
	


S&P’s structured finance product rating transition matrices

Average transition matrix structured finance product ratings 1991-2007

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC 

	AAA
	422313
	99,08%
	0,65%
	0,13%
	0,07%
	0,01%
	0,03%
	0,03%

	AA
	147305
	5,71%
	92,02%
	1,29%
	0,48%
	0,18%
	0,12%
	0,21%

	A
	132792
	1,67%
	4,10%
	89,80%
	2,38%
	0,85%
	0,57%
	0,62%

	BBB
	124865
	0,84%
	1,36%
	2,89%
	87,72%
	2,57%
	2,24%
	2,37%

	BB
	53128
	0,21%
	0,21%
	1,14%
	3,68%
	85,97%
	3,88%
	4,91%

	B
	29752
	0,07%
	0,05%
	0,10%
	0,84%
	3,33%
	88,25%
	7,38%

	CCC/C
	11608
	0,05%
	0,14%
	0,09%
	0,18%
	0,36%
	2,21%
	96,97%

	Total
	921763
	
	
	
	
	
	
	


Average transition matrix structured finance product ratings 1991-2008

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC 

	AAA
	422313
	95,92%
	1,33%
	0,68%
	0,56%
	0,33%
	0,59%
	0,59%

	AA
	147305
	4,70%
	86,35%
	1,75%
	1,23%
	0,86%
	1,44%
	3,67%

	A
	132792
	1,40%
	3,49%
	84,38%
	2,83%
	1,39%
	1,22%
	5,29%

	BBB
	124865
	0,67%
	1,09%
	2,46%
	81,77%
	3,05%
	2,73%
	8,24%

	BB
	53128
	0,16%
	0,15%
	0,85%
	2,88%
	78,18%
	4,46%
	13,31%

	B
	29752
	0,05%
	0,04%
	0,07%
	0,60%
	2,55%
	76,50%
	20,20%

	CCC/C
	11608
	0,02%
	0,07%
	0,04%
	0,12%
	0,18%
	0,92%
	98,66%

	Total
	921763
	
	
	
	
	
	
	


Transition matrix structured finance product ratings 2008

	From/to
	# ratings
	AAA
	AA
	A
	BBB
	BB
	B
	CCC 

	AAA
	422313
	76,59%
	5,49%
	4,03%
	3,56%
	2,23%
	4,05%
	4,05%

	AA
	147305
	1,02%
	66,23%
	3,46%
	4,00%
	3,37%
	6,25%
	15,66%

	A
	132792
	0,30%
	1,06%
	62,92%
	4,62%
	3,55%
	3,78%
	23,77%

	BBB
	124865
	0,06%
	0,14%
	0,89%
	60,39%
	4,75%
	4,46%
	29,31%

	BB
	53128
	0,00%
	0,01%
	0,03%
	0,62%
	56,06%
	6,11%
	37,17%

	B
	29752
	0,00%
	0,02%
	0,00%
	0,00%
	0,56%
	46,63%
	52,79%

	CCC/C
	11608
	0,00%
	0,00%
	0,00%
	0,03%
	0,15%
	0,03%
	99,79%

	Total
	921763
	
	
	
	
	
	
	


Table  14: Moody’s static- dynamic- and realistic loss compared

	Moody´s
	Corporate Bond ratings
	Structured finance product ratings 

	Dynamic and realistic losses
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,03%
	1,05%
	1,28%
	1,39%
	2,83%
	7,47%

	realistic loss
	0,94%
	0,96%
	1,07%
	1,12%
	1,85%
	4,17%


Table  15: S&P’s static- dynamic- and realistic loss compared

	S&P 
	Corporate Bond ratings
	Structured finance product ratings 

	Dynamic and realistic losses
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	0,98%
	1,01%
	1,54%
	1,25%
	2,54%
	7,25%

	realistic loss
	0,92%
	0,93%
	1,20%
	1,05%
	1,70%
	4,06%


Table  16: Z- values; structured finance- vs. corporate bond rating transition matrix volatility   
	Z-value
	Moody's
	S&P

	1991-2007
	0,43
	1,86

	1991-2008
	2,14
	3,29


Table  17: Comparison Moody’s and S&P; corporate bond ratings   

	 
	Moody´s
	 
	S&P
	 

	Dynamic and realistic losses
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,03%
	1,05%
	1,28%
	0,98%
	1,01%
	1,54%

	realistic loss
	0,94%
	0,96%
	1,07%
	0,92%
	0,93%
	1,20%


Table  18: Comparison Moody’s and S&P; structured finance product ratings   

	 
	Moody´s
	 
	S&P
	 

	Dynamic and realistic losses
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008
	Average transition matrix 1991-2007
	Average transition matrix 1991-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	1,25%
	2,54%
	7,25%

	realistic loss
	1,12%
	1,85%
	4,17%
	1,05%
	1,70%
	4,06%


Table  19: Comparison Moody’s; ABS, HEL, RMBS, CMBS and CDO 
	 
	Structured finance product ratings 
	ABS

	Dynamic and realistic losses
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	1,50%
	1,43%
	1,16%

	realistic loss
	1,12%
	1,85%
	4,17%
	1,18%
	1,15%
	1,01%

	
	
	
	
	
	
	

	 
	Structured finance product ratings 
	HEL

	Dynamic and realistic losses
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	2,20%
	4,98%
	11,42%

	realistic loss
	1,12%
	1,85%
	4,17%
	1,53%
	2,92%
	6,14%

	
	
	
	
	
	
	

	 
	Structured finance product ratings 
	RMBS

	Dynamic and realistic losses
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	1,06%
	2,73%
	7,73%

	realistic loss
	1,12%
	1,85%
	4,17%
	0,96%
	1,80%
	4,29%

	
	
	
	
	
	
	

	 
	Structured finance product ratings 
	CMBS

	Dynamic and realistic losses
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	0,94%
	0,98%
	6,34%

	realistic loss
	1,12%
	1,85%
	4,17%
	0,90%
	0,92%
	3,60%

	
	
	
	
	
	
	

	 
	Structured finance product ratings 
	CDO

	Dynamic and realistic losses
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008
	Average transition matrix 1994-2007
	Average transition matrix 1994-2008
	Annual transition matrix 2008

	Static loss
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%
	0,86%

	dynamic loss
	1,39%
	2,83%
	7,47%
	1,64%
	4,14%
	11,07%

	realistic loss
	1,12%
	1,85%
	4,17%
	1,25%
	2,50%
	5,96%


Table  20: Z- values; several types of structured finance rating transition matrix volatility   
	Z-value
	ABS
	HEL
	RMBS
	CMBS
	CDO

	1994-2007
	2,7
	1,0
	0,1
	-0,7
	2,1

	1994-2008
	-1,6
	0,7
	3,9
	-2,4
	1,0


Table  21: Moody’s coefficient of variation compared; structured finance vs corporate bonds
	VarCoeff Moody's 1994-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	1,48%
	3,78%
	5,87%
	6,35%
	5,17%
	15,81%
	40,14%

	Corporate
	6,46%
	14,35%
	5,95%
	2,25%
	6,15%
	7,99%
	23,68%

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	VarCoeff Moody's 1994-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	12,97%
	9,81%
	6,16%
	6,09%
	8,17%
	26,73%
	112,23%

	Corporate
	6,38%
	13,77%
	5,90%
	2,37%
	5,94%
	7,90%
	24,51%


Table  22: S&P’s coefficient of variation compared; structured finance vs corporate bonds
	VarCoeff S&P  1994-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	1,89%
	2,74%
	3,65%
	5,93%
	4,51%
	17,73%
	43,82%

	Corporate
	3,76%
	6,19%
	4,14%
	2,35%
	2,89%
	5,83%
	29,32%

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	VarCoeff  S&P  1994-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	10,81%
	7,04%
	7,30%
	7,43%
	4,74%
	28,55%
	120,10%

	Corporate
	4,06%
	6,61%
	6,43%
	2,26%
	2,90%
	6,92%
	34,84%


Table  23: Moody's and S&P compared; coefficient of variation corporate bonds
	VarCoeff corporate 1994-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Moody's
	6,46%
	14,35%
	5,95%
	2,25%
	6,15%
	7,99%
	23,68%

	S&P
	3,76%
	6,19%
	4,14%
	2,35%
	2,89%
	5,83%
	29,32%

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	VarCoeff corporate 1994-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Moody's
	6,38%
	13,77%
	5,90%
	2,37%
	5,94%
	7,90%
	24,51%

	S&P
	4,06%
	6,61%
	6,43%
	2,26%
	2,90%
	6,92%
	34,84%


Table  24: Moody's and S&P compared; coefficient of variation structured finance products
	VarCoeff structured finance 1994-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Moody's
	1,48%
	3,78%
	5,87%
	6,35%
	5,17%
	15,81%
	40,14%

	S&P
	1,89%
	2,74%
	3,65%
	5,93%
	4,51%
	17,73%
	43,82%

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	VarCoeff structured finance 1994-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Moody's
	12,97%
	9,81%
	6,16%
	6,09%
	8,17%
	26,73%
	112,23%

	S&P
	10,81%
	7,04%
	7,30%
	7,43%
	4,74%
	28,55%
	120,10%


Table  25: Comparison Moody’s; ABS, HEL, RMBS, CMBS and CDO 1994-2007
	VarCoeff 1994-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	1,48%
	3,78%
	5,87%
	6,35%
	5,17%
	15,81%
	40,14%

	ABS
	1,87%
	9,95%
	3,53%
	9,81%
	16,34%
	21,36%
	64,44%

	HEL
	0,67%
	2,57%
	10,76%
	12,93%
	12,46%
	34,28%
	56,88%

	RMBS
	2,15%
	3,81%
	6,72%
	4,70%
	8,06%
	21,11%
	38,46%

	CMBS
	4,78%
	5,57%
	7,16%
	5,58%
	5,81%
	4,52%
	12,98%

	CDO
	2,71%
	3,16%
	3,31%
	2,94%
	4,45%
	9,76%
	45,72%


Table  26: Comparison Moody’s; ABS, HEL, RMBS, CMBS and CDO 1994-2008
	VarCoeff 1994-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	Structured Finance
	12,97%
	9,81%
	6,16%
	6,09%
	8,17%
	26,73%
	112,23%

	ABS
	8,17%
	13,69%
	8,08%
	11,02%
	15,74%
	20,12%
	64,48%

	HEL
	19,32%
	15,69%
	14,46%
	11,22%
	11,44%
	36,29%
	106,52%

	RMBS
	12,76%
	13,56%
	7,84%
	10,19%
	8,46%
	44,59%
	128,48%

	CMBS
	4,74%
	5,03%
	6,85%
	5,05%
	5,17%
	4,02%
	17,46%

	CDO
	23,33%
	9,32%
	10,25%
	3,30%
	10,14%
	25,48%
	115,42%


Table  27: Moody’s loss distributions corporate bonds and structured finance products; 1991-2008

	Corr
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	-1
	0,99%
	2,73%
	2,14%
	2,56%
	9,65
	3,26
	161,31
	38,28
	0,51
	0,51

	-0,75
	0,94%
	2,72%
	1,20%
	1,81%
	2,95
	1,43
	19,68
	10,08
	0,15
	0,25

	-0,5
	0,95%
	2,75%
	0,95%
	1,60%
	1,18
	0,56
	5,49
	3,49
	0,08
	0,12

	-0,25
	0,96%
	2,72%
	0,89%
	1,55%
	0,76
	0,54
	3,33
	3,29
	0,05
	0,10

	0
	0,95%
	2,71%
	0,88%
	1,57%
	0,75
	0,60
	3,33
	3,57
	0,05
	0,11

	0,25
	0,91%
	2,79%
	0,92%
	1,77%
	1,01
	0,73
	4,01
	3,67
	0,05
	0,11

	0,5
	0,93%
	2,73%
	1,18%
	2,23%
	2,49
	1,20
	18,08
	5,33
	0,18
	0,16

	0,75
	0,98%
	2,68%
	1,66%
	2,86%
	5,68
	1,73
	73,86
	9,05
	0,35
	0,33

	1
	0,94%
	2,69%
	2,54%
	4,39%
	16,07
	4,75
	508,59
	69,19
	1,00
	1,00


Table  28: Moody’s loss distributions corporate bonds and structured finance products; 2008
	Corr
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	-1
	1,17%
	7,55%
	2,23%
	4,74%
	11,83
	0,16
	252,91
	4,48
	0,64
	0,50

	-0,75
	1,15%
	7,43%
	1,24%
	2,97%
	2,67
	0,93
	20,18
	6,21
	0,16
	0,36

	-0,5
	1,15%
	7,34%
	1,07%
	2,60%
	1,38
	0,38
	8,89
	3,42
	0,14
	0,21

	-0,25
	1,14%
	7,35%
	0,96%
	2,51%
	0,74
	0,29
	3,48
	3,03
	0,06
	0,18

	0
	1,16%
	7,38%
	0,97%
	2,55%
	0,69
	0,28
	3,31
	3,04
	0,06
	0,18

	0,25
	1,15%
	7,38%
	1,04%
	3,14%
	0,93
	0,48
	3,99
	3,28
	0,07
	0,22

	0,5
	1,15%
	7,31%
	1,28%
	4,58%
	1,63
	0,78
	7,01
	3,52
	0,10
	0,28

	0,75
	1,15%
	7,46%
	1,82%
	6,51%
	6,58
	0,93
	108,95
	3,58
	0,42
	0,43

	1
	1,15%
	7,34%
	2,96%
	9,55%
	13,40
	0,85
	325,44
	2,87
	1,00
	0,68


Table  29: S&P’s loss distributions corporate bonds and structured finance products; 1991-2008
	Corr
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	-1
	0,91%
	2,46%
	1,79%
	2,41%
	7,39
	4,03
	92,25
	57,40
	0,33
	0,53

	-0,75
	0,90%
	2,47%
	1,37%
	1,77%
	6,87
	1,67
	112,96
	10,51
	0,34
	0,19

	-0,5
	0,89%
	2,45%
	0,94%
	1,46%
	1,31
	0,49
	6,21
	3,07
	0,09
	0,08

	-0,25
	0,89%
	2,45%
	0,87%
	1,46%
	0,92
	0,49
	3,85
	3,07
	0,05
	0,08

	0
	0,92%
	2,43%
	0,88%
	1,47%
	0,80
	0,55
	3,36
	3,31
	0,05
	0,09

	0,25
	0,93%
	2,45%
	0,96%
	1,67%
	1,06
	0,75
	4,15
	3,58
	0,06
	0,10

	0,5
	0,92%
	2,44%
	1,14%
	2,12%
	1,79
	1,25
	8,29
	5,54
	0,12
	0,19

	0,75
	0,89%
	2,46%
	1,61%
	2,74%
	7,01
	1,97
	122,46
	10,67
	0,43
	0,31

	1
	0,87%
	2,40%
	2,29%
	3,60%
	8,70
	2,25
	117,06
	14,13
	0,42
	0,43


Table  30: S&P’s loss distributions corporate bonds and structured finance products; 2008
	Corr
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	-1
	1,47%
	7,13%
	2,41%
	4,65%
	8,39
	0,39
	134,76
	6,61
	0,57
	0,54

	-0,75
	1,43%
	7,22%
	1,42%
	2,96%
	2,44
	0,79
	18,02
	4,55
	0,21
	0,26

	-0,5
	1,43%
	7,17%
	1,20%
	2,60%
	1,13
	0,34
	5,54
	3,24
	0,11
	0,21

	-0,25
	1,40%
	7,14%
	1,13%
	2,50%
	0,75
	0,25
	3,54
	3,01
	0,08
	0,17

	0
	1,43%
	7,13%
	1,12%
	2,48%
	0,68
	0,30
	3,36
	2,99
	0,07
	0,17

	0,25
	1,43%
	7,23%
	1,21%
	3,13%
	0,91
	0,49
	3,98
	3,21
	0,08
	0,21

	0,5
	1,45%
	7,10%
	1,54%
	4,52%
	1,80
	0,79
	9,20
	3,58
	0,18
	0,30

	0,75
	1,40%
	7,16%
	1,93%
	6,35%
	3,46
	1,00
	31,78
	3,77
	0,35
	0,40

	1
	1,41%
	7,19%
	3,31%
	9,45%
	13,49
	1,00
	342,56
	4,38
	1,00
	1,00


Table  31: Corporate bond rating loss distributions Moody’s vs. S&P 1991-2008 
	Corr
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	-1
	0,91%
	0,99%
	1,79%
	2,14%
	7,39
	9,65
	92,25
	161,31
	0,33
	0,51

	-0,75
	0,90%
	0,94%
	1,37%
	1,20%
	6,87
	2,95
	112,96
	19,68
	0,34
	0,15

	-0,5
	0,89%
	0,95%
	0,94%
	0,95%
	1,31
	1,18
	6,21
	5,49
	0,09
	0,08

	-0,25
	0,89%
	0,96%
	0,87%
	0,89%
	0,92
	0,76
	3,85
	3,33
	0,05
	0,05

	0
	0,92%
	0,95%
	0,88%
	0,88%
	0,80
	0,75
	3,36
	3,33
	0,05
	0,05

	0,25
	0,93%
	0,91%
	0,96%
	0,92%
	1,06
	1,01
	4,15
	4,01
	0,06
	0,05

	0,5
	0,92%
	0,93%
	1,14%
	1,18%
	1,79
	2,49
	8,29
	18,08
	0,12
	0,18

	0,75
	0,89%
	0,98%
	1,61%
	1,66%
	7,01
	5,68
	122,46
	73,86
	0,43
	0,35

	1
	0,87%
	0,94%
	2,29%
	2,54%
	8,70
	16,07
	117,06
	508,59
	0,42
	1,00


Table  32: Corporate bond rating loss distributions Moody’s vs. S&P 2008 
	Corr
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	-1
	1,47%
	1,17%
	2,41%
	2,23%
	8,39
	11,83
	134,76
	252,91
	0,57
	0,64

	-0,75
	1,43%
	1,15%
	1,42%
	1,24%
	2,44
	2,67
	18,02
	20,18
	0,21
	0,16

	-0,5
	1,43%
	1,15%
	1,20%
	1,07%
	1,13
	1,38
	5,54
	8,89
	0,11
	0,14

	-0,25
	1,40%
	1,14%
	1,13%
	0,96%
	0,75
	0,74
	3,54
	3,48
	0,08
	0,06

	0
	1,43%
	1,16%
	1,12%
	0,97%
	0,68
	0,69
	3,36
	3,31
	0,07
	0,06

	0,25
	1,43%
	1,15%
	1,21%
	1,04%
	0,91
	0,93
	3,98
	3,99
	0,08
	0,07

	0,5
	1,45%
	1,15%
	1,54%
	1,28%
	1,80
	1,63
	9,20
	7,01
	0,18
	0,10

	0,75
	1,40%
	1,15%
	1,93%
	1,82%
	3,46
	6,58
	31,78
	108,95
	0,35
	0,42

	1
	1,41%
	1,15%
	3,31%
	2,96%
	13,49
	13,40
	342,56
	325,44
	1,00
	1,00


Table  33: Structured finance product rating loss distributions Moody’s vs. S&P 1991-2008 
	Corr
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	-1
	2,46%
	2,73%
	2,41%
	2,56%
	4,03
	3,26
	57,40
	38,28
	0,53
	0,51

	-0,75
	2,47%
	2,72%
	1,77%
	1,81%
	1,67
	1,43
	10,51
	10,08
	0,19
	0,25

	-0,5
	2,45%
	2,75%
	1,46%
	1,60%
	0,49
	0,56
	3,07
	3,49
	0,08
	0,12

	-0,25
	2,45%
	2,72%
	1,46%
	1,55%
	0,49
	0,54
	3,07
	3,29
	0,08
	0,10

	0
	2,43%
	2,71%
	1,47%
	1,57%
	0,55
	0,60
	3,31
	3,57
	0,09
	0,11

	0,25
	2,45%
	2,79%
	1,67%
	1,77%
	0,75
	0,73
	3,58
	3,67
	0,10
	0,11

	0,5
	2,44%
	2,73%
	2,12%
	2,23%
	1,25
	1,20
	5,54
	5,33
	0,19
	0,16

	0,75
	2,46%
	2,68%
	2,74%
	2,86%
	1,97
	1,73
	10,67
	9,05
	0,31
	0,33

	1
	2,40%
	2,69%
	3,60%
	4,39%
	2,25
	4,75
	14,13
	69,19
	0,43
	1,00


Table  34: Structured finance product rating loss distributions Moody’s vs. S&P 2008 
	Corr
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	-1
	7,13%
	7,55%
	4,65%
	4,74%
	0,39
	0,16
	6,61
	4,48
	0,54
	0,50

	-0,75
	7,22%
	7,43%
	2,96%
	2,97%
	0,79
	0,93
	4,55
	6,21
	0,26
	0,36

	-0,5
	7,17%
	7,34%
	2,60%
	2,60%
	0,34
	0,38
	3,24
	3,42
	0,21
	0,21

	-0,25
	7,14%
	7,35%
	2,50%
	2,51%
	0,25
	0,29
	3,01
	3,03
	0,17
	0,18

	0
	7,13%
	7,38%
	2,48%
	2,55%
	0,30
	0,28
	2,99
	3,04
	0,17
	0,18

	0,25
	7,23%
	7,38%
	3,13%
	3,14%
	0,49
	0,48
	3,21
	3,28
	0,21
	0,22

	0,5
	7,10%
	7,31%
	4,52%
	4,58%
	0,79
	0,78
	3,58
	3,52
	0,30
	0,28

	0,75
	7,16%
	7,46%
	6,35%
	6,51%
	1,00
	0,93
	3,77
	3,58
	0,40
	0,43

	1
	7,19%
	7,34%
	9,45%
	9,55%
	1,00
	0,85
	4,38
	2,87
	1,00
	0,68


Table  35: Moody’s loss distributions per rating class corporate bonds and structured finance products; 1991-2008

	 
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	AAA
	0,02%
	0,30%
	0,01%
	0,06%
	0,71
	0,18
	3,47
	2,96
	0,00
	0,01

	AA
	0,07%
	2,13%
	0,03%
	0,14%
	0,40
	0,12
	3,30
	2,98
	0,00
	0,03

	A
	0,17%
	2,35%
	0,04%
	0,15%
	0,23
	0,09
	2,98
	3,05
	0,00
	0,03

	BBB
	0,63%
	4,42%
	0,08%
	0,21%
	0,12
	-0,02
	3,05
	2,86
	0,01
	0,05

	BB
	2,41%
	7,90%
	0,15%
	0,27%
	0,14
	0,07
	3,04
	2,95
	0,03
	0,09

	B
	9,87%
	14,34%
	0,30%
	0,36%
	0,02
	-0,04
	3,00
	3,08
	0,11
	0,16

	CCC
	36,57%
	39,45%
	0,49%
	0,49%
	0,04
	0,06
	2,98
	3,01
	0,39
	0,41


Table  36: Moody’s loss distributions per rating class corporate bonds and structured finance products; 2008
	 
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	AAA
	0,02%
	1,34%
	0,01%
	0,11%
	0,64
	0,08
	3,25
	3,11
	0,00
	0,02

	AA
	0,37%
	7,95%
	0,06%
	0,27%
	0,11
	0,08
	2,98
	2,89
	0,01
	0,09

	A
	0,31%
	9,41%
	0,05%
	0,29%
	0,13
	0,11
	3,04
	2,99
	0,01
	0,11

	BBB
	0,70%
	13,87%
	0,08%
	0,34%
	0,08
	-0,05
	2,96
	3,04
	0,01
	0,15

	BB
	3,15%
	17,83%
	0,17%
	0,37%
	0,04
	0,05
	3,03
	2,99
	0,04
	0,19

	B
	12,34%
	25,34%
	0,33%
	0,44%
	0,09
	0,00
	2,93
	3,05
	0,14
	0,27

	CCC
	38,86%
	39,91%
	0,50%
	0,49%
	0,01
	0,01
	3,04
	2,95
	0,41
	0,42


Table  37: S&P loss distributions per rating class corporate bonds and structured finance products; 1991-2008
	
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	AAA
	0,05%
	0,30%
	0,02%
	0,05%
	0,39
	0,17
	3,04
	3,03
	0,00
	0,01

	AA
	0,07%
	1,61%
	0,03%
	0,12%
	0,37
	0,11
	3,28
	2,90
	0,00
	0,02

	A
	0,18%
	2,33%
	0,04%
	0,15%
	0,25
	0,07
	3,05
	3,04
	0,00
	0,03

	BBB
	0,62%
	3,83%
	0,08%
	0,19%
	0,14
	0,03
	3,11
	3,07
	0,01
	0,05

	BB
	2,29%
	6,62%
	0,15%
	0,25%
	0,15
	0,01
	2,97
	3,06
	0,03
	0,08

	B
	9,21%
	12,82%
	0,29%
	0,34%
	-0,02
	0,05
	2,87
	3,09
	0,10
	0,14

	CCC
	34,33%
	39,50%
	0,48%
	0,49%
	0,02
	-0,01
	3,02
	3,07
	0,36
	0,41


Table  38: S&P loss distributions per rating class corporate bonds and structured finance products; 2008
	
	Mean corporate
	Mean structured finance
	Stdev corporate
	Stdev structured finance
	Skewness corporate
	Skewness structured finance
	Kurtosis corporate
	Kurtosis structured finance
	Max corporate
	Max structured finance

	AAA
	0,95%
	1,93%
	0,10%
	0,14%
	0,12
	0,09
	2,94
	2,95
	0,01
	0,02

	AA
	0,29%
	6,74%
	0,05%
	0,24%
	0,18
	0,02
	2,97
	3,09
	0,00
	0,08

	A
	0,30%
	9,88%
	0,05%
	0,30%
	0,18
	0,04
	3,02
	2,99
	0,01
	0,11

	BBB
	0,72%
	12,30%
	0,09%
	0,32%
	0,11
	-0,01
	2,93
	2,96
	0,01
	0,13

	BB
	2,42%
	15,96%
	0,16%
	0,36%
	0,12
	-0,03
	2,91
	2,93
	0,03
	0,17

	B
	10,47%
	23,99%
	0,31%
	0,43%
	0,05
	0,02
	2,92
	3,01
	0,12
	0,26

	CCC
	35,23%
	39,96%
	0,47%
	0,48%
	0,03
	-0,02
	2,92
	2,94
	0,37
	0,42


Table  39: Corporate bond rating loss distributions per rating class Moody’s vs. S&P 1991-2008 
	 
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	AAA
	0,05%
	0,02%
	0,02%
	0,01%
	0,39
	0,71
	3,04
	3,47
	0,00
	0,00

	AA
	0,07%
	0,07%
	0,03%
	0,03%
	0,37
	0,40
	3,28
	3,30
	0,00
	0,00

	A
	0,18%
	0,17%
	0,04%
	0,04%
	0,25
	0,23
	3,05
	2,98
	0,00
	0,00

	BBB
	0,62%
	0,63%
	0,08%
	0,08%
	0,14
	0,12
	3,11
	3,05
	0,01
	0,01

	BB
	2,29%
	2,41%
	0,15%
	0,15%
	0,15
	0,14
	2,97
	3,04
	0,03
	0,03

	B
	9,21%
	9,87%
	0,29%
	0,30%
	-0,02
	0,02
	2,87
	3,00
	0,10
	0,11

	CCC
	34,33%
	36,57%
	0,48%
	0,49%
	0,02
	0,04
	3,02
	2,98
	0,36
	0,39


Table  40: Corporate bond rating loss distributions per rating class Moody’s vs. S&P 2008
	 
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	AAA
	0,95%
	0,02%
	0,10%
	0,01%
	0,12
	0,64
	2,94
	3,25
	0,01
	0,00

	AA
	0,29%
	0,37%
	0,05%
	0,06%
	0,18
	0,11
	2,97
	2,98
	0,00
	0,01

	A
	0,30%
	0,31%
	0,05%
	0,05%
	0,18
	0,13
	3,02
	3,04
	0,01
	0,01

	BBB
	0,72%
	0,70%
	0,09%
	0,08%
	0,11
	0,08
	2,93
	2,96
	0,01
	0,01

	BB
	2,42%
	3,15%
	0,16%
	0,17%
	0,12
	0,04
	2,91
	3,03
	0,03
	0,04

	B
	10,47%
	12,34%
	0,31%
	0,33%
	0,05
	0,09
	2,92
	2,93
	0,12
	0,14

	CCC
	35,23%
	38,86%
	0,47%
	0,50%
	0,03
	0,01
	2,92
	3,04
	0,37
	0,41


Table  41 :Structured finance product rating loss distributions per rating class Moody’s vs. S&P 1991-2008
	 
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	AAA
	0,30%
	0,30%
	0,05%
	0,06%
	0,17
	0,18
	3,03
	2,96
	0,01
	0,01

	AA
	1,61%
	2,13%
	0,12%
	0,14%
	0,11
	0,12
	2,90
	2,98
	0,02
	0,03

	A
	2,33%
	2,35%
	0,15%
	0,15%
	0,07
	0,09
	3,04
	3,05
	0,03
	0,03

	BBB
	3,83%
	4,42%
	0,19%
	0,21%
	0,03
	-0,02
	3,07
	2,86
	0,05
	0,05

	BB
	6,62%
	7,90%
	0,25%
	0,27%
	0,01
	0,07
	3,06
	2,95
	0,08
	0,09

	B
	12,82%
	14,34%
	0,34%
	0,36%
	0,05
	-0,04
	3,09
	3,08
	0,14
	0,16

	CCC
	39,50%
	39,45%
	0,49%
	0,49%
	-0,01
	0,06
	3,07
	3,01
	0,41
	0,41


Table  42 Structured finance product rating loss distributions per rating class Moody’s vs. S&P 2008
	 
	Mean S&P
	Mean Moody’s
	Stdev S&P
	Stdev Moody’s
	Skewness S&P
	Skewness Moody’s
	Kurtosis S&P
	Kurtosis Moody’s
	Max S&P
	Max Moody’s

	AAA
	1,93%
	1,34%
	0,14%
	0,11%
	0,09
	0,08
	2,95
	3,11
	0,02
	0,02

	AA
	6,74%
	7,95%
	0,24%
	0,27%
	0,02
	0,08
	3,09
	2,89
	0,08
	0,09

	A
	9,88%
	9,41%
	0,30%
	0,29%
	0,04
	0,11
	2,99
	2,99
	0,11
	0,11

	BBB
	12,30%
	13,87%
	0,32%
	0,34%
	-0,01
	-0,05
	2,96
	3,04
	0,13
	0,15

	BB
	15,96%
	17,83%
	0,36%
	0,37%
	-0,03
	0,05
	2,93
	2,99
	0,17
	0,19

	B
	23,99%
	25,34%
	0,43%
	0,44%
	0,02
	0,
00
	3,01
	3,05
	0,26
	0,27

	CCC
	39,96%
	39,91%
	0,48%
	0,49%
	-0,02
	0,01
	2,94
	2,95
	0,42
	0,42


Table  43:Corporate bond rating static-, dynamic- and realistic mean losses per rating class compared 1991-2008
	Rating class
	Static  loss 
	Realistic mean loss 1991-2008 Corporate bond ratings
	Dynamic mean loss 1991-2008 Corporate bond ratings

	AAA
	0,02%
	0,03%
	0,04%

	AA
	0,04%
	0,06%
	0,07%

	A
	0,12%
	0,15%
	0,18%

	BBB
	0,40%
	0,51%
	0,63%

	BB
	1,28%
	1,82%
	2,35%

	B
	6,16%
	7,85%
	9,54%

	CCC
	40,00%
	37,73%
	35,45%


Table  44: Corporate bond rating static-, dynamic- and realistic mean losses per rating class compared 2008 
	Rating class
	Static  loss 
	Realistic mean loss 2008 Corporate bond ratings
	Dynamic mean loss 2008 Corporate bond ratings

	AAA
	0,02%
	0,25%
	0,48%

	AA
	0,04%
	0,19%
	0,33%

	A
	0,12%
	0,21%
	0,31%

	BBB
	0,40%
	0,56%
	0,71%

	BB
	1,28%
	2,03%
	2,78%

	B
	6,16%
	8,78%
	11,41%

	CCC
	40,00%
	38,52%
	37,05%


Table  45: Structured finance product rating static-, dynamic- and realistic mean losses per rating class compared 1991-2008 
	Rating class
	Static  loss 
	Realistic mean loss 1991-2008 Structured finanance ratings
	Dynamic mean loss 1991-2008 Structured finanance ratings

	AAA
	0,02%
	0,16%
	0,30%

	AA
	0,04%
	0,95%
	1,87%

	A
	0,12%
	1,23%
	2,34%

	BBB
	0,40%
	2,26%
	4,12%

	BB
	1,28%
	4,27%
	7,26%

	B
	6,16%
	9,87%
	13,58%

	CCC
	40,00%
	39,74%
	39,48%


Table  46: Structured finance product rating static-, dynamic- and realistic mean losses per rating class compared 1991-2008 
	Rating class
	Static  loss 
	Realistic mean loss 2008 Structured finanance ratings
	Dynamic mean loss 2008 Structured finanance ratings

	AAA
	0,02%
	0,83%
	1,64%

	AA
	0,04%
	3,69%
	7,35%

	A
	0,12%
	4,88%
	9,64%

	BBB
	0,40%
	6,74%
	13,09%

	BB
	1,28%
	9,09%
	16,89%

	B
	6,16%
	15,41%
	24,67%

	CCC
	40,00%
	39,97%
	39,94%


Table  47: Comparison Moody’s 0.1 percent VAR with capital requirements corporate bond ratings 10.000 positions 1991-2008 
	Moody's Corporate x=10000
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,06%
	0,30%
	0,02%

	AA
	0,14%
	0,56%
	0,37%

	A
	0,28%
	1,33%
	0,31%

	BBB
	0,83%
	2,84%
	0,70%

	BB
	2,79%
	5,06%
	3,15%

	B
	10,59%
	8,92%
	12,34%

	CCC
	37,73%
	14,29%
	38,86%


Table  48: Comparison Moody’s 0.1 percent VAR with capital requirements corporate bond ratings 100 positions 1991-2008
	Moody's Corporate x=100
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,42%
	0,30%
	0,02%

	AA
	0,77%
	0,56%
	0,37%

	A
	1,20%
	1,33%
	0,31%

	BBB
	2,59%
	2,84%
	0,70%

	BB
	6,20%
	5,06%
	3,15%

	B
	17,05%
	8,92%
	12,34%

	CCC
	48,15%
	14,29%
	38,86%


Table  49: Comparison Moody’s 0.1 percent VAR with capital requirements corporate bond ratings 10.000 positions 2008
	Moody's Corporate x=10000
	0.1% VaR
	Capital requirement

	AAA
	0,06%
	0,30%

	AA
	0,52%
	0,56%

	A
	0,45%
	1,33%

	BBB
	0,90%
	2,84%

	BB
	3,56%
	5,06%

	B
	13,13%
	8,92%

	CCC
	40,05%
	14,29%


Table  50: Comparison Moody’s 0.1 percent VAR with capital requirements corporate bond ratings 100 positions 2008
	Moody's Corporate x=100
	0.1% VaR
	Capital requirement

	AAA
	0,41%
	0,30%

	AA
	1,84%
	0,56%

	A
	1,66%
	1,33%

	BBB
	2,71%
	2,84%

	BB
	7,27%
	5,06%

	B
	20,23%
	8,92%

	CCC
	50,78%
	14,29%


Table  51: Comparison S&P 0.1 percent VAR with capital requirements corporate bond ratings 10.000 positions 1991-2008
	S&P Corporate x=10000
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,11%
	0,30%
	0,95%

	AA
	0,14%
	0,56%
	0,29%

	A
	0,29%
	1,33%
	0,30%

	BBB
	0,81%
	2,84%
	0,72%

	BB
	2,66%
	5,06%
	2,42%

	B
	9,88%
	8,92%
	10,47%

	CCC
	35,47%
	14,29%
	35,23%


Table  52: Comparison S&P 0.1 percent VAR with capital requirements corporate bond ratings 100 positions 1991-2008
	S&P Corporate x=100
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,64%
	0,30%
	0,95%

	AA
	0,78%
	0,56%
	0,29%

	A
	1,25%
	1,33%
	0,30%

	BBB
	2,57%
	2,84%
	0,72%

	BB
	5,95%
	5,06%
	2,42%

	B
	15,89%
	8,92%
	10,47%

	CCC
	45,74%
	14,29%
	35,23%


Table  53: Comparison S&P 0.1 percent VAR with capital requirements corporate bond ratings 10.000 positions 2008
	S&P Corporate x=10000
	0.1% VaR
	Capital requirement

	AAA
	1,18%
	0,30%

	AA
	0,42%
	0,56%

	A
	0,43%
	1,33%

	BBB
	0,93%
	2,84%

	BB
	2,79%
	5,06%

	B
	11,20%
	8,92%

	CCC
	36,34%
	14,29%


Table  54: Comparison S&P 0.1 percent VAR with capital requirements corporate bond ratings 100 positions 2008
	S&P Corporate x=100
	0.1% VaR
	Capital requirement

	AAA
	3,26%
	0,30%

	AA
	1,58%
	0,56%

	A
	1,64%
	1,33%

	BBB
	2,76%
	2,84%

	BB
	6,13%
	5,06%

	B
	17,72%
	8,92%

	CCC
	46,29%
	14,29%


Table  55: Comparison Moody’s 0.1 percent VAR with capital requirements structured finance product  ratings 10.000 positions 1991-2008
	Moody's Structured finance x=10000
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,44%
	0,56%
	1,34%

	AA
	2,48%
	0,64%
	7,95%

	A
	2,72%
	0,96%
	9,41%

	BBB
	4,89%
	4,80%
	13,87%

	BB
	8,54%
	100,00%
	17,83%

	B
	15,19%
	100,00%
	25,34%

	CCC
	40,64%
	100,00%
	39,91%


Table  56: Comparison Moody’s 0.1 percent VAR with capital requirements structured finance product  ratings 100 positions 1991-2008
	Moody's Structured finance x=100
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	1,66%
	0,56%
	1,34%

	AA
	5,63%
	0,64%
	7,95%

	A
	6,05%
	0,96%
	9,41%

	BBB
	9,16%
	4,80%
	13,87%

	BB
	14,33%
	100,00%
	17,83%

	B
	22,86%
	100,00%
	25,34%

	CCC
	51,32%
	100,00%
	39,91%


Table  57: Comparison Moody’s 0.1 percent VAR with capital requirements structured finance product  ratings 10.000 positions 2008
	Moody's Structured finance x=10000
	0.1% VaR
	Capital requirement

	AAA
	1,62%
	0,56%

	AA
	8,59%
	0,64%

	A
	10,11%
	0,96%

	BBB
	14,68%
	4,80%

	BB
	18,72%
	100,00%

	B
	26,38%
	100,00%

	CCC
	41,07%
	100,00%


Table  58: Comparison Moody’s 0.1 percent VAR with capital requirements structured finance product  ratings 100 positions 2008
	Moody's Structured finance x=100
	0.1% VaR
	Capital requirement

	AAA
	4,15%
	0,56%

	AA
	14,33%
	0,64%

	A
	16,47%
	0,96%

	BBB
	21,92%
	4,80%

	BB
	26,79%
	100,00%

	B
	35,77%
	100,00%

	CCC
	51,46%
	100,00%


Table  59: Comparison S&P 0.1 percent VAR with capital requirements structured finance product  ratings 10.000 positions 1991-2008
	S&P Structured finance x=10000
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	0,43%
	0,56%
	1,93%

	AA
	1,90%
	0,64%
	6,74%

	A
	2,69%
	0,96%
	9,88%

	BBB
	4,29%
	4,80%
	12,30%

	BB
	7,22%
	100,00%
	15,96%

	B
	13,66%
	100,00%
	23,99%

	CCC
	40,69%
	100,00%
	39,96%


Table  60: Comparison S&P 0.1 percent VAR with capital requirements structured finance product  ratings 100 positions 1991-2008
	S&P Structured finance x=100
	0.1% VaR
	Capital requirement
	Mean losses 2008

	AAA
	1,65%
	0,56%
	1,93%

	AA
	4,54%
	0,64%
	6,74%

	A
	5,99%
	0,96%
	9,88%

	BBB
	8,48%
	4,80%
	12,30%

	BB
	12,63%
	100,00%
	15,96%

	B
	21,12%
	100,00%
	23,99%

	CCC
	27,61%
	100,00%
	39,96%


Table  61: Comparison S&P 0.1 percent VAR with capital requirements structured finance product  ratings 10.000 positions 2008
	S&P Structured finance x=10000
	0.1% VaR
	Capital requirement

	AAA
	2,26%
	0,56%

	AA
	7,33%
	0,64%

	A
	10,59%
	0,96%

	BBB
	13,06%
	4,80%

	BB
	16,81%
	100,00%

	B
	25,02%
	100,00%

	CCC
	41,09%
	100,00%


Table  62: S&P 0.1 percent VAR with capital requirements structured finance product  ratings 100 positions 2008
	S&P Structured finance x=100
	0.1% VaR
	Capital requirement

	AAA
	5,20%
	0,56%

	AA
	12,62%
	0,64%

	A
	17,01%
	0,96%

	BBB
	19,90%
	4,80%

	BB
	24,46%
	100,00%

	B
	34,27%
	100,00%

	CCC
	51,23%
	100,00%


Table  63: Moody’s static- and dynamic loss over time; average transition matrix 1991-2007

	 
	Moody's corporate
	Moody's structured finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,03%
	0,86%
	1,33%

	5
	1,47%
	1,60%
	2,69%
	3,12%

	10
	2,07%
	2,18%
	4,69%
	5,05%

	15
	2,60%
	2,70%
	6,33%
	6,61%

	20
	3,10%
	3,20%
	7,64%
	7,86%

	25
	3,60%
	3,70%
	8,67%
	8,85%

	30
	4,10%
	4,20%
	9,49%
	9,63%

	35
	4,61%
	4,71%
	10,14%
	10,25%

	40
	5,11%
	5,21%
	10,66%
	10,75%

	45
	5,60%
	5,69%
	11,07%
	11,15%

	50
	6,07%
	6,16%
	11,42%
	11,48%

	55
	6,51%
	6,59%
	11,70%
	11,75%

	60
	6,92%
	7,00%
	11,95%
	11,99%

	65
	7,30%
	7,37%
	12,16%
	12,20%

	70
	7,64%
	7,71%
	12,35%
	12,38%

	75
	7,96%
	8,02%
	12,51%
	12,55%

	80
	8,25%
	8,30%
	12,67%
	12,70%

	85
	8,50%
	8,55%
	12,81%
	12,84%

	90
	8,74%
	8,78%
	12,95%
	12,98%

	95
	8,95%
	8,99%
	13,08%
	13,11%

	100
	9,13%
	9,17%
	13,20%
	13,23%

	200
	10,52%
	10,52%
	15,26%
	15,28%

	∞
	10,67%
	10,67%
	23,62%
	23,62%


Table  64: Moody’s steady state portfolio average transition matrix 1991-2007

	Moody's steady state 1991-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	1,33%
	8,50%
	18,17%
	17,45%
	11,68%
	19,87%
	23,00%

	Strucured finance
	33,50%
	1,46%
	0,83%
	1,16%
	1,28%
	3,29%
	58,47%


Table  65: Moody’s static- and dynamic loss over time; annual transition matrix 2008

	 
	Moody's corporate
	Moody's structured finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,28%
	0,86%
	7,20%

	5
	2,49%
	2,88%
	23,27%
	26,99%

	10
	4,41%
	4,78%
	35,50%
	36,58%

	15
	6,28%
	6,66%
	38,85%
	39,12%

	20
	8,18%
	8,56%
	39,67%
	39,73%

	25
	10,11%
	10,50%
	39,86%
	39,87%

	30
	12,05%
	12,43%
	39,91%
	39,91%

	35
	13,96%
	14,33%
	39,92%
	39,92%

	40
	15,80%
	16,16%
	39,92%
	39,92%

	45
	17,55%
	17,88%
	39,92%
	39,92%

	50
	19,17%
	19,47%
	39,92%
	39,92%

	55
	20,65%
	20,93%
	39,92%
	39,92%

	60
	22,00%
	22,26%
	39,92%
	39,92%

	65
	23,22%
	23,44%
	39,92%
	39,92%

	70
	24,30%
	24,51%
	39,92%
	39,92%

	75
	25,27%
	25,45%
	39,92%
	39,92%

	80
	26,13%
	26,28%
	39,92%
	39,92%

	85
	26,88%
	27,02%
	39,92%
	39,92%

	90
	27,55%
	27,67%
	39,92%
	39,92%

	95
	28,14%
	28,25%
	39,92%
	39,92%

	100
	28,66%
	28,75%
	39,92%
	39,92%

	200
	32,09%
	32,10%
	39,92%
	39,92%

	∞
	32,36%
	32,36%
	39,92%
	39,92%


Table  66: Moody’s steady state portfolio; annual transition matrix 2008

	Moody's steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	0,00%
	0,20%
	1,77%
	3,06%
	2,84%
	13,43%
	78,69%

	Strucured finance
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,24%
	99,76%


Table  67: Moody’s static- and dynamic loss over time; average transition matrix 1991-2008
	 
	Moody's corporate
	Moody's structured finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,05%
	0,86%
	2,83%

	5
	1,55%
	1,70%
	8,24%
	9,86%

	10
	2,25%
	2,38%
	15,44%
	16,63%

	15
	2,87%
	2,99%
	20,71%
	21,58%

	20
	3,47%
	3,59%
	24,57%
	25,21%

	25
	4,06%
	4,18%
	27,44%
	27,93%

	30
	4,67%
	4,79%
	29,61%
	29,98%

	35
	5,27%
	5,39%
	31,26%
	31,54%

	40
	5,87%
	5,98%
	32,52%
	32,74%

	45
	6,44%
	6,56%
	33,50%
	33,66%

	50
	6,99%
	7,10%
	34,25%
	34,37%

	55
	7,51%
	7,61%
	34,83%
	34,93%

	60
	7,99%
	8,09%
	35,27%
	35,35%

	65
	8,44%
	8,52%
	35,62%
	35,68%

	70
	8,84%
	8,92%
	35,89%
	35,94%

	75
	9,21%
	9,28%
	36,10%
	36,14%

	80
	9,55%
	9,61%
	36,26%
	36,29%

	85
	9,85%
	9,91%
	36,39%
	36,41%

	90
	10,12%
	10,17%
	36,48%
	36,50%

	95
	10,36%
	10,41%
	36,56%
	36,57%

	100
	10,58%
	10,62%
	36,62%
	36,63%

	200
	12,19%
	12,20%
	36,82%
	36,82%

	∞
	12,37%
	12,37%
	36,82%
	36,82%


Table  68: Moody’s steady state portfolio average transition matrix 1991-2008

	Moody's steady state 1991-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	1,02%
	6,95%
	16,59%
	16,56%
	11,32%
	20,37%
	27,20%

	Strucured finance
	1,63%
	0,24%
	0,31%
	0,77%
	1,34%
	4,39%
	91,32%


Table  69: S&P static- and dynamic loss over time; average transition matrix 1991-2007

	 
	S&P Corporate
	S&P Structured Finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	0,98%
	0,86%
	1,25%

	5
	1,28%
	1,37%
	2,29%
	2,60%

	10
	1,70%
	1,77%
	3,68%
	3,92%

	15
	2,07%
	2,15%
	4,73%
	4,91%

	20
	2,45%
	2,53%
	5,52%
	5,65%

	25
	2,84%
	2,92%
	6,12%
	6,22%

	30
	3,24%
	3,32%
	6,57%
	6,65%

	35
	3,64%
	3,72%
	6,92%
	6,98%

	40
	4,04%
	4,12%
	7,20%
	7,25%

	45
	4,42%
	4,49%
	7,42%
	7,46%

	50
	4,78%
	4,85%
	7,60%
	7,64%

	55
	5,12%
	5,18%
	7,76%
	7,78%

	60
	5,43%
	5,48%
	7,89%
	7,91%

	65
	5,71%
	5,76%
	8,00%
	8,02%

	70
	5,96%
	6,00%
	8,10%
	8,12%

	75
	6,18%
	6,22%
	8,19%
	8,21%

	80
	6,38%
	6,42%
	8,28%
	8,29%

	85
	6,55%
	6,59%
	8,35%
	8,37%

	90
	6,71%
	6,74%
	8,43%
	8,44%

	95
	6,84%
	6,87%
	8,50%
	8,51%

	100
	6,96%
	6,98%
	8,56%
	8,57%

	200
	7,65%
	7,65%
	9,43%
	9,44%

	∞
	7,65%
	7,69%
	10,29%
	10,29%


Table  70: S&P steady state portfolio; average transition matrix 1991-2007

	S&P steady state 1991-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	0,48%
	4,82%
	17,15%
	23,25%
	17,72%
	21,54%
	15,05%

	Strucured finance
	53,17%
	6,91%
	2,96%
	2,86%
	3,03%
	6,51%
	24,56%


Table  71: S&P static- and dynamic loss over time; annual transition matrix 2008

	 
	S&P Corporate
	S&P Structured Finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,54%
	0,86%
	7,25%

	5
	3,07%
	3,47%
	22,66%
	26,20%

	10
	4,70%
	4,95%
	34,62%
	35,75%

	15
	5,85%
	6,06%
	38,31%
	38,64%

	20
	6,84%
	7,03%
	39,38%
	39,47%

	25
	7,77%
	7,95%
	39,68%
	39,71%

	30
	8,65%
	8,82%
	39,76%
	39,77%

	35
	9,48%
	9,64%
	39,79%
	39,79%

	40
	10,25%
	10,40%
	39,79%
	39,79%

	45
	10,96%
	11,09%
	39,80%
	39,80%

	50
	11,60%
	11,72%
	39,80%
	39,80%

	55
	12,17%
	12,28%
	39,80%
	39,80%

	60
	12,68%
	12,78%
	39,80%
	39,80%

	65
	13,13%
	13,21%
	39,80%
	39,80%

	70
	13,52%
	13,59%
	39,80%
	39,80%

	75
	13,86%
	13,93%
	39,80%
	39,80%

	80
	14,16%
	14,22%
	39,80%
	39,80%

	85
	14,42%
	14,47%
	39,80%
	39,80%

	90
	14,64%
	14,69%
	39,80%
	39,80%

	95
	14,84%
	14,88%
	39,80%
	39,80%

	100
	15,01%
	15,04%
	39,80%
	39,80%

	200
	16,03%
	16,03%
	39,80%
	39,80%

	∞
	16,09%
	16,09%
	39,80%
	39,80%


Table  72: S&P steady state portfolio; annual transition matrix 2008

	S&P steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	0,00%
	0,59%
	6,07%
	13,28%
	11,84%
	33,71%
	34,51%

	Strucured finance
	0,00%
	0,00%
	0,00%
	0,08%
	0,35%
	0,10%
	99,46%


Table  73: S&P static- and dynamic loss over time; average transition matrix 1991-2008

	 
	S&P Corporate
	S&P Structured Finance

	Year
	Static loss corporate
	Dynamic loss corporate
	Static loss structured finance
	Dynamic loss structured finance

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,01%
	0,86%
	2,54%

	5
	1,37%
	1,48%
	7,04%
	8,36%

	10
	1,86%
	1,94%
	12,92%
	13,90%

	15
	2,29%
	2,37%
	17,28%
	18,01%

	20
	2,71%
	2,79%
	20,60%
	21,16%

	25
	3,14%
	3,23%
	23,19%
	23,65%

	30
	3,58%
	3,67%
	25,28%
	25,65%

	35
	4,02%
	4,10%
	26,98%
	27,29%

	40
	4,45%
	4,53%
	28,40%
	28,65%

	45
	4,86%
	4,94%
	29,58%
	29,79%

	50
	5,24%
	5,32%
	30,57%
	30,75%

	55
	5,60%
	5,67%
	31,41%
	31,56%

	60
	5,93%
	5,99%
	32,12%
	32,25%

	65
	6,22%
	6,28%
	32,72%
	32,83%

	70
	6,49%
	6,54%
	33,23%
	33,32%

	75
	6,72%
	6,77%
	33,66%
	33,74%

	80
	6,93%
	6,97%
	34,03%
	34,10%

	85
	7,11%
	7,15%
	34,34%
	34,40%

	90
	7,27%
	7,30%
	34,61%
	34,65%

	95
	7,41%
	7,44%
	34,83%
	34,87%

	100
	7,53%
	7,55%
	35,02%
	35,06%

	200
	8,24%
	8,24%
	36,06%
	36,06%

	∞
	8,27%
	8,27%
	36,10%
	36,10%


Table  74: S&P steady state portfolio; average transition matrix 1991-2008

	S&P steady state 1991-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Corporate
	0,39%
	4,18%
	16,32%
	22,74%
	17,45%
	22,55%
	16,38%

	Strucured finance
	2,03%
	0,96%
	0,69%
	1,21%
	1,48%
	4,08%
	89,55%


Table  75:  Moody’s and S&P corporate bond rating static- and dynamic loss over time; average transition matrix 1991-2007

	 
	Moody's corporate
	S&P corporate

	Year
	Static loss moody's
	Dynamic loss moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,03%
	0,86%
	0,98%

	5
	1,47%
	1,60%
	1,28%
	1,37%

	10
	2,07%
	2,18%
	1,70%
	1,77%

	15
	2,60%
	2,70%
	2,07%
	2,15%

	20
	3,10%
	3,20%
	2,45%
	2,53%

	25
	3,60%
	3,70%
	2,84%
	2,92%

	30
	4,10%
	4,20%
	3,24%
	3,32%

	35
	4,61%
	4,71%
	3,64%
	3,72%

	40
	5,11%
	5,21%
	4,04%
	4,12%

	45
	5,60%
	5,69%
	4,42%
	4,49%

	50
	6,07%
	6,16%
	4,78%
	4,85%

	55
	6,51%
	6,59%
	5,12%
	5,18%

	60
	6,92%
	7,00%
	5,43%
	5,48%

	65
	7,30%
	7,37%
	5,71%
	5,76%

	70
	7,64%
	7,71%
	5,96%
	6,00%

	75
	7,96%
	8,02%
	6,18%
	6,22%

	80
	8,25%
	8,30%
	6,38%
	6,42%

	85
	8,50%
	8,55%
	6,55%
	6,59%

	90
	8,74%
	8,78%
	6,71%
	6,74%

	95
	8,95%
	8,99%
	6,84%
	6,87%

	100
	9,13%
	9,17%
	6,96%
	6,98%

	200
	10,52%
	10,52%
	7,65%
	7,65%

	∞
	10,67%
	10,67%
	7,65%
	7,69%


Table  76: Moody’s and S&P corporate bond rating steady state portfolio; average transition matrix 1991-2008

	Corporate steady state 1991-2007
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Moody's
	1,33%
	8,50%
	18,17%
	17,45%
	11,68%
	19,87%
	23,00%

	S&P
	0,48%
	4,82%
	17,15%
	23,25%
	17,72%
	21,54%
	15,05%


Table  77: Moody’s and S&P corporate bond rating static- and dynamic loss over time; annual transition matrix 2008

	 
	Moody's corporate
	S&P corporate

	Year
	Static loss moody's
	Dynamic loss moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,28%
	0,86%
	1,54%

	5
	2,49%
	2,88%
	3,07%
	3,47%

	10
	4,41%
	4,78%
	4,70%
	4,95%

	15
	6,28%
	6,66%
	5,85%
	6,06%

	20
	8,18%
	8,56%
	6,84%
	7,03%

	25
	10,11%
	10,50%
	7,77%
	7,95%

	30
	12,05%
	12,43%
	8,65%
	8,82%

	35
	13,96%
	14,33%
	9,48%
	9,64%

	40
	15,80%
	16,16%
	10,25%
	10,40%

	45
	17,55%
	17,88%
	10,96%
	11,09%

	50
	19,17%
	19,47%
	11,60%
	11,72%

	55
	20,65%
	20,93%
	12,17%
	12,28%

	60
	22,00%
	22,26%
	12,68%
	12,78%

	65
	23,22%
	23,44%
	13,13%
	13,21%

	70
	24,30%
	24,51%
	13,52%
	13,59%

	75
	25,27%
	25,45%
	13,86%
	13,93%

	80
	26,13%
	26,28%
	14,16%
	14,22%

	85
	26,88%
	27,02%
	14,42%
	14,47%

	90
	27,55%
	27,67%
	14,64%
	14,69%

	95
	28,14%
	28,25%
	14,84%
	14,88%

	100
	28,66%
	28,75%
	15,01%
	15,04%

	200
	32,09%
	32,10%
	16,03%
	16,03%

	∞
	32,36%
	32,36%
	16,09%
	16,09%


Table  78: Moody’s and S&P corporate bond rating steady state portfolio; annual transition matrix 2008
	Corporate steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Moody's
	0,00%
	0,20%
	1,77%
	3,06%
	2,84%
	13,43%
	78,69%

	S&P
	0,00%
	0,59%
	6,07%
	13,28%
	11,84%
	33,71%
	34,51%


Table  79: Moody’s and S&P corporate bond rating static- and dynamic loss over time; average transition matrix 1991-2008

	 
	Moody's corporate
	S&P corporate

	Year
	Static loss moody's
	Dynamic loss moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,05%
	0,86%
	1,01%

	5
	1,55%
	1,70%
	1,37%
	1,48%

	10
	2,25%
	2,38%
	1,86%
	1,94%

	15
	2,87%
	2,99%
	2,29%
	2,37%

	20
	3,47%
	3,59%
	2,71%
	2,79%

	25
	4,06%
	4,18%
	3,14%
	3,23%

	30
	4,67%
	4,79%
	3,58%
	3,67%

	35
	5,27%
	5,39%
	4,02%
	4,10%

	40
	5,87%
	5,98%
	4,45%
	4,53%

	45
	6,44%
	6,56%
	4,86%
	4,94%

	50
	6,99%
	7,10%
	5,24%
	5,32%

	55
	7,51%
	7,61%
	5,60%
	5,67%

	60
	7,99%
	8,09%
	5,93%
	5,99%

	65
	8,44%
	8,52%
	6,22%
	6,28%

	70
	8,84%
	8,92%
	6,49%
	6,54%

	75
	9,21%
	9,28%
	6,72%
	6,77%

	80
	9,55%
	9,61%
	6,93%
	6,97%

	85
	9,85%
	9,91%
	7,11%
	7,15%

	90
	10,12%
	10,17%
	7,27%
	7,30%

	95
	10,36%
	10,41%
	7,41%
	7,44%

	100
	10,58%
	10,62%
	7,53%
	7,55%

	200
	12,19%
	12,20%
	8,24%
	8,24%

	∞
	12,37%
	12,37%
	8,27%
	8,27%


Table  80: Moody’s and S&P corporate bond rating steady state portfolio; average transition matrix 1991-2008
	Corporate steady state 1991-2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Moody's
	1,02%
	6,95%
	16,59%
	16,56%
	11,32%
	20,37%
	27,20%

	S&P
	0,39%
	4,18%
	16,32%
	22,74%
	17,45%
	22,55%
	16,38%


Table  81: Moody’s and S&P structured finance product rating static- and dynamic loss over time; average transition matrix 1991-2007
	 
	Moody's structured finance 
	S&P Structured Finance

	Year
	Static loss Moody's
	Dynamic loss Moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	1,33%
	0,86%
	1,25%

	5
	2,69%
	3,12%
	2,29%
	2,60%

	10
	4,69%
	5,05%
	3,68%
	3,92%

	15
	6,33%
	6,61%
	4,73%
	4,91%

	20
	7,64%
	7,86%
	5,52%
	5,65%

	25
	8,67%
	8,85%
	6,12%
	6,22%

	30
	9,49%
	9,63%
	6,57%
	6,65%

	35
	10,14%
	10,25%
	6,92%
	6,98%

	40
	10,66%
	10,75%
	7,20%
	7,25%

	45
	11,07%
	11,15%
	7,42%
	7,46%

	50
	11,42%
	11,48%
	7,60%
	7,64%

	55
	11,70%
	11,75%
	7,76%
	7,78%

	60
	11,95%
	11,99%
	7,89%
	7,91%

	65
	12,16%
	12,20%
	8,00%
	8,02%

	70
	12,35%
	12,38%
	8,10%
	8,12%

	75
	12,51%
	12,55%
	8,19%
	8,21%

	80
	12,67%
	12,70%
	8,28%
	8,29%

	85
	12,81%
	12,84%
	8,35%
	8,37%

	90
	12,95%
	12,98%
	8,43%
	8,44%

	95
	13,08%
	13,11%
	8,50%
	8,51%

	100
	13,20%
	13,23%
	8,56%
	8,57%

	200
	15,26%
	15,28%
	9,43%
	9,44%

	∞
	23,62%
	23,62%
	10,29%
	10,29%


Table  82: Moody’s and S&P structured finance product rating steady state portfolio; average transition matrix 1991-2008
	Structured finance steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C


	Moody's
	33,50%
	1,46%
	0,83%
	1,16%
	1,28%
	3,29%
	58,47%

	S&P
	53,17%
	6,91%
	2,96%
	2,86%
	3,03%
	6,51%
	24,56%


Table  83: Moody’s and S&P structured finance product rating static- and dynamic loss over time; annual transition matrix 2008
	 
	Moody's structured finance 
	S&P Structured Finance

	Year
	Static loss Moody's
	Dynamic loss Moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	7,20%
	0,86%
	7,25%

	5
	23,27%
	26,99%
	22,66%
	26,20%

	10
	35,50%
	36,58%
	34,62%
	35,75%

	15
	38,85%
	39,12%
	38,31%
	38,64%

	20
	39,67%
	39,73%
	39,38%
	39,47%

	25
	39,86%
	39,87%
	39,68%
	39,71%

	30
	39,91%
	39,91%
	39,76%
	39,77%

	35
	39,92%
	39,92%
	39,79%
	39,79%

	40
	39,92%
	39,92%
	39,79%
	39,79%

	45
	39,92%
	39,92%
	39,80%
	39,80%

	50
	39,92%
	39,92%
	39,80%
	39,80%

	55
	39,92%
	39,92%
	39,80%
	39,80%

	60
	39,92%
	39,92%
	39,80%
	39,80%

	65
	39,92%
	39,92%
	39,80%
	39,80%

	70
	39,92%
	39,92%
	39,80%
	39,80%

	75
	39,92%
	39,92%
	39,80%
	39,80%

	80
	39,92%
	39,92%
	39,80%
	39,80%

	85
	39,92%
	39,92%
	39,80%
	39,80%

	90
	39,92%
	39,92%
	39,80%
	39,80%

	95
	39,92%
	39,92%
	39,80%
	39,80%

	100
	39,92%
	39,92%
	39,80%
	39,80%

	200
	39,92%
	39,92%
	39,80%
	39,80%

	∞
	39,92%
	39,92%
	39,80%
	39,80%


Table  84: Moody’s and S&P structured finance product rating steady state portfolio; annual transition matrix 2008
	Structured finance steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Moody's
	0,00%
	0,00%
	0,00%
	0,00%
	0,00%
	0,24%
	99,76%

	S&P
	0,00%
	0,00%
	0,00%
	0,08%
	0,35%
	0,10%
	99,46%


Table  85: Moody’s and S&P structured finance product rating static- and dynamic loss over time; average transition matrix 1991-2008
	 
	Moody's structured finance Corporate
	S&P Structured Finance

	Year
	Static loss Moody's
	Dynamic loss Moody's
	Static loss S&P
	Dynamic loss S&P

	0
	0,00%
	0,00%
	0,00%
	0,00%

	1
	0,86%
	2,83%
	0,86%
	2,54%

	5
	8,24%
	9,86%
	7,04%
	8,36%

	10
	15,44%
	16,63%
	12,92%
	13,90%

	15
	20,71%
	21,58%
	17,28%
	18,01%

	20
	24,57%
	25,21%
	20,60%
	21,16%

	25
	27,44%
	27,93%
	23,19%
	23,65%

	30
	29,61%
	29,98%
	25,28%
	25,65%

	35
	31,26%
	31,54%
	26,98%
	27,29%

	40
	32,52%
	32,74%
	28,40%
	28,65%

	45
	33,50%
	33,66%
	29,58%
	29,79%

	50
	34,25%
	34,37%
	30,57%
	30,75%

	55
	34,83%
	34,93%
	31,41%
	31,56%

	60
	35,27%
	35,35%
	32,12%
	32,25%

	65
	35,62%
	35,68%
	32,72%
	32,83%

	70
	35,89%
	35,94%
	33,23%
	33,32%

	75
	36,10%
	36,14%
	33,66%
	33,74%

	80
	36,26%
	36,29%
	34,03%
	34,10%

	85
	36,39%
	36,41%
	34,34%
	34,40%

	90
	36,48%
	36,50%
	34,61%
	34,65%

	95
	36,56%
	36,57%
	34,83%
	34,87%

	100
	36,62%
	36,63%
	35,02%
	35,06%

	200
	36,82%
	36,82%
	36,06%
	36,06%

	∞
	36,82%
	36,82%
	36,10%
	36,10%


Table  86: Moody’s and S&P structured finance product rating steady state portfolio; average transition matrix 1991-2008
	Structured finance steady state 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Moody's
	1,63%
	0,24%
	0,31%
	0,77%
	1,34%
	4,39%
	91,32%

	S&P
	2,03%
	0,96%
	0,69%
	1,21%
	1,48%
	4,08%
	89,55%


Table  87: Moody’s corporate bond rating dynamic losses per rating class; 1991-2007 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,03%
	0,04%
	0,10%
	0,37%
	1,70%
	5,52%
	9,45%
	10,61%
	10,67%
	10,67%
	10,67%

	AA
	0,05%
	0,09%
	0,22%
	0,81%
	2,87%
	6,69%
	9,77%
	10,62%
	10,67%
	10,67%
	10,67%

	A
	0,22%
	0,38%
	0,85%
	2,18%
	4,85%
	8,01%
	10,08%
	10,64%
	10,67%
	10,67%
	10,67%

	BBB
	0,90%
	1,52%
	2,92%
	5,36%
	7,97%
	9,64%
	10,45%
	10,66%
	10,67%
	10,67%
	10,67%

	BB
	3,49%
	5,61%
	8,76%
	11,47%
	12,13%
	11,49%
	10,86%
	10,68%
	10,67%
	10,67%
	10,67%

	B
	12,12%
	15,17%
	17,31%
	17,09%
	15,07%
	12,70%
	11,12%
	10,69%
	10,67%
	10,67%
	10,67%

	CCC/C
	33,26%
	28,94%
	24,00%
	19,68%
	16,16%
	13,13%
	11,21%
	10,69%
	10,67%
	10,67%
	10,67%


Table  88: Moody’s structured finance product  rating dynamic losses per rating class; 1994-2007 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,03%
	0,05%
	0,10%
	0,27%
	0,80%
	2,17%
	4,92%
	9,45%
	15,48%
	20,93%
	23,33%

	AA
	0,23%
	0,46%
	1,01%
	2,33%
	4,82%
	7,66%
	10,08%
	13,37%
	17,73%
	21,67%
	23,41%

	A
	0,66%
	1,43%
	3,37%
	7,64%
	14,02%
	18,53%
	19,86%
	20,78%
	21,99%
	23,08%
	23,56%

	BBB
	2,78%
	5,25%
	10,00%
	17,47%
	24,98%
	28,28%
	28,15%
	27,06%
	25,60%
	24,27%
	23,69%

	BB
	6,75%
	11,21%
	17,88%
	25,58%
	31,14%
	32,64%
	31,71%
	29,76%
	27,15%
	24,79%
	23,74%

	B
	12,12%
	16,82%
	23,46%
	30,24%
	34,06%
	34,42%
	33,12%
	30,83%
	27,77%
	24,99%
	23,77%

	CCC/C
	39,48%
	39,04%
	38,35%
	37,46%
	36,53%
	35,49%
	33,94%
	31,45%
	28,12%
	25,11%
	23,78%


Table  89: Moody’s corporate bond rating dynamic losses per rating class; 2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,06%
	0,24%
	0,82%
	2,65%
	8,30%
	20,31%
	30,06%
	32,28%
	32,36%
	32,36%
	32,36%

	AA
	0,68%
	1,23%
	2,30%
	4,80%
	11,43%
	22,62%
	30,53%
	32,29%
	32,36%
	32,36%
	32,36%

	A
	0,51%
	0,96%
	2,08%
	5,21%
	12,75%
	23,53%
	30,71%
	32,30%
	32,36%
	32,36%
	32,36%

	BBB
	1,09%
	2,10%
	4,78%
	10,74%
	19,35%
	27,07%
	31,38%
	32,32%
	32,36%
	32,36%
	32,36%

	BB
	5,25%
	9,54%
	16,59%
	24,00%
	28,48%
	30,88%
	32,09%
	32,35%
	32,36%
	32,36%
	32,36%

	B
	17,01%
	23,24%
	29,04%
	31,98%
	32,53%
	32,46%
	32,38%
	32,36%
	32,36%
	32,36%
	32,36%

	CCC/C
	37,97%
	36,70%
	35,32%
	34,24%
	33,47%
	32,82%
	32,44%
	32,36%
	32,36%
	32,36%
	32,36%


Table  90: Moody’s structured finance product  rating dynamic losses per rating class; 2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	4,74%
	14,15%
	29,28%
	38,69%
	39,91%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	AA
	15,56%
	27,36%
	37,09%
	39,78%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	A
	17,20%
	28,78%
	37,67%
	39,84%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	BBB
	22,73%
	33,07%
	38,92%
	39,89%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	BB
	26,72%
	35,53%
	39,44%
	39,91%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	B
	32,80%
	38,40%
	39,84%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%

	CCC/C
	39,94%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%
	39,92%


Table  91: Moody’s corporate bond rating dynamic losses per rating class; 1991-2008 transition matrix

	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,03%
	0,05%
	0,14%
	0,50%
	2,11%
	6,52%
	10,99%
	12,30%
	12,37%
	12,37%
	12,37%

	AA
	0,10%
	0,17%
	0,36%
	1,08%
	3,46%
	7,83%
	11,34%
	12,32%
	12,37%
	12,37%
	12,37%

	A
	0,24%
	0,41%
	0,93%
	2,40%
	5,43%
	9,14%
	11,65%
	12,33%
	12,37%
	12,37%
	12,37%

	BBB
	0,91%
	1,57%
	3,07%
	5,77%
	8,81%
	10,94%
	12,06%
	12,35%
	12,37%
	12,37%
	12,37%

	BB
	3,60%
	5,88%
	9,33%
	12,43%
	13,42%
	13,01%
	12,52%
	12,37%
	12,37%
	12,37%
	12,37%

	B
	12,56%
	15,91%
	18,41%
	18,48%
	16,63%
	14,36%
	12,81%
	12,39%
	12,37%
	12,37%
	12,37%

	CCC/C
	33,83%
	29,85%
	25,27%
	21,19%
	17,79%
	14,82%
	12,91%
	12,39%
	12,37%
	12,37%
	12,37%


Table  92: Moody’s structured finance product  rating dynamic losses per rating class; 1994-2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,75%
	2,05%
	5,63%
	13,80%
	25,91%
	34,65%
	36,73%
	36,82%
	36,82%
	36,82%
	36,82%

	AA
	4,26%
	8,37%
	15,43%
	24,61%
	32,22%
	35,97%
	36,79%
	36,82%
	36,82%
	36,82%
	36,82%

	A
	4,69%
	9,38%
	17,63%
	27,85%
	34,41%
	36,44%
	36,80%
	36,82%
	36,82%
	36,82%
	36,82%

	BBB
	8,20%
	14,80%
	24,16%
	32,63%
	36,12%
	36,73%
	36,81%
	36,82%
	36,82%
	36,82%
	36,82%

	BB
	13,30%
	21,26%
	29,97%
	35,45%
	36,78%
	36,83%
	36,82%
	36,82%
	36,82%
	36,82%
	36,82%

	B
	20,33%
	27,99%
	34,40%
	36,88%
	37,00%
	36,86%
	36,82%
	36,82%
	36,82%
	36,82%
	36,82%

	CCC/C
	39,03%
	38,44%
	37,82%
	37,34%
	37,03%
	36,86%
	36,82%
	36,82%
	36,82%
	36,82%
	36,82%


Table  93: S&P corporate bond rating dynamic losses per rating class; 1991-2007 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,02%
	0,04%
	0,09%
	0,34%
	1,49%
	4,53%
	7,19%
	7,68%
	7,69%
	7,69%
	7,69%

	AA
	0,08%
	0,14%
	0,31%
	0,88%
	2,62%
	5,53%
	7,38%
	7,68%
	7,69%
	7,69%
	7,69%

	A
	0,23%
	0,38%
	0,77%
	1,81%
	3,92%
	6,28%
	7,49%
	7,68%
	7,69%
	7,69%
	7,69%

	BBB
	0,84%
	1,34%
	2,39%
	4,18%
	6,09%
	7,22%
	7,63%
	7,69%
	7,69%
	7,69%
	7,69%

	BB
	3,25%
	4,96%
	7,28%
	8,95%
	8,94%
	8,20%
	7,76%
	7,69%
	7,69%
	7,69%
	7,69%

	B
	10,97%
	12,99%
	13,74%
	12,51%
	10,44%
	8,67%
	7,82%
	7,69%
	7,69%
	7,69%
	7,69%

	CCC/C
	29,96%
	24,10%
	18,18%
	13,80%
	10,84%
	8,78%
	7,84%
	7,69%
	7,69%
	7,69%
	7,69%


Table  94: S&P structured finance product  rating dynamic losses per rating class; 1991-2007 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,04%
	0,08%
	0,18%
	0,46%
	1,21%
	2,87%
	5,51%
	8,32%
	9,96%
	10,28%
	10,29%

	AA
	0,23%
	0,45%
	0,93%
	1,93%
	3,63%
	5,56%
	7,35%
	9,08%
	10,09%
	10,28%
	10,29%

	A
	0,73%
	1,41%
	2,85%
	5,47%
	8,73%
	10,53%
	10,64%
	10,43%
	10,31%
	10,29%
	10,29%

	BBB
	2,50%
	4,42%
	7,67%
	12,06%
	15,59%
	15,98%
	14,09%
	11,86%
	10,56%
	10,30%
	10,29%

	BB
	5,15%
	8,28%
	12,86%
	17,80%
	20,53%
	19,57%
	16,34%
	12,78%
	10,71%
	10,30%
	10,29%

	B
	10,43%
	13,76%
	18,33%
	22,59%
	23,92%
	21,77%
	17,69%
	13,34%
	10,81%
	10,31%
	10,29%

	CCC/C
	37,95%
	36,24%
	33,57%
	30,12%
	26,52%
	22,81%
	18,28%
	13,58%
	10,85%
	10,31%
	10,29%


Table  95: S&P corporate bond rating dynamic losses per rating class; 2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	1,72%
	2,93%
	4,46%
	6,09%
	8,55%
	12,72%
	15,56%
	16,08%
	16,09%
	16,09%
	16,09%

	AA
	0,50%
	0,85%
	1,47%
	2,94%
	6,67%
	12,13%
	15,47%
	16,08%
	16,09%
	16,09%
	16,09%

	A
	0,47%
	0,82%
	1,58%
	3,46%
	7,42%
	12,53%
	15,53%
	16,08%
	16,09%
	16,09%
	16,09%

	BBB
	1,05%
	1,74%
	3,28%
	6,30%
	10,41%
	13,96%
	15,76%
	16,08%
	16,09%
	16,09%
	16,09%

	BB
	3,69%
	6,18%
	10,01%
	13,56%
	15,22%
	15,82%
	16,05%
	16,09%
	16,09%
	16,09%
	16,09%

	B
	13,44%
	16,84%
	19,02%
	19,02%
	17,94%
	16,81%
	16,20%
	16,10%
	16,09%
	16,09%
	16,09%

	CCC/C
	31,74%
	27,23%
	23,05%
	20,32%
	18,46%
	17,00%
	16,23%
	16,10%
	16,09%
	16,09%
	16,09%


Table  96: S&P structured finance product  rating dynamic losses per rating class; 2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	5,63%
	14,46%
	28,29%
	38,03%
	39,76%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	AA
	13,61%
	24,59%
	35,31%
	39,44%
	39,79%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	A
	17,83%
	28,51%
	37,09%
	39,64%
	39,79%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	BBB
	21,05%
	31,46%
	38,28%
	39,74%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	BB
	25,33%
	34,66%
	39,19%
	39,79%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	B
	32,35%
	38,13%
	39,71%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%

	CCC/C
	39,87%
	39,82%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%
	39,80%


Table  97: S&P corporate bond rating dynamic losses per rating class; 1991-2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,09%
	0,15%
	0,28%
	0,61%
	1,88%
	5,08%
	7,78%
	8,26%
	8,27%
	8,27%
	8,27%

	AA
	0,11%
	0,19%
	0,39%
	1,03%
	2,92%
	6,03%
	7,95%
	8,27%
	8,27%
	8,27%
	8,27%

	A
	0,25%
	0,41%
	0,83%
	1,93%
	4,17%
	6,74%
	8,06%
	8,27%
	8,27%
	8,27%
	8,27%

	BBB
	0,86%
	1,37%
	2,46%
	4,36%
	6,43%
	7,71%
	8,20%
	8,27%
	8,27%
	8,27%
	8,27%

	BB
	3,29%
	5,07%
	7,51%
	9,33%
	9,43%
	8,75%
	8,34%
	8,28%
	8,27%
	8,27%
	8,27%

	B
	11,23%
	13,38%
	14,23%
	13,07%
	11,03%
	9,26%
	8,41%
	8,28%
	8,27%
	8,27%
	8,27%

	CCC/C
	30,08%
	24,34%
	18,57%
	14,33%
	11,42%
	9,37%
	8,42%
	8,28%
	8,27%
	8,27%
	8,27%


Table  98: S&P structured finance product  rating dynamic losses per rating class; 1991-2008 transition matrix
	Rating class/Years
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1024
	2048

	AAA
	0,67%
	1,66%
	4,21%
	10,04%
	20,00%
	30,37%
	35,39%
	36,09%
	36,10%
	36,10%
	36,10%

	AA
	3,18%
	6,25%
	11,72%
	19,60%
	27,59%
	33,26%
	35,75%
	36,09%
	36,10%
	36,10%
	36,10%

	A
	4,47%
	8,50%
	15,31%
	24,12%
	31,12%
	34,58%
	35,91%
	36,09%
	36,10%
	36,10%
	36,10%

	BBB
	7,02%
	12,60%
	20,83%
	29,24%
	33,91%
	35,48%
	36,02%
	36,10%
	36,10%
	36,10%
	36,10%

	BB
	11,14%
	18,20%
	26,78%
	33,32%
	35,64%
	36,01%
	36,09%
	36,10%
	36,10%
	36,10%
	36,10%

	B
	17,99%
	25,11%
	32,08%
	35,78%
	36,39%
	36,22%
	36,11%
	36,10%
	36,10%
	36,10%
	36,10%

	CCC/C
	39,13%
	38,52%
	37,79%
	37,11%
	36,62%
	36,27%
	36,12%
	36,10%
	36,10%
	36,10%
	36,10%


Table  99: Interaction economic-financial variables with corporate bond rating dynamic loss rates 1991-2008; t-Statistic

	Significance
	 
	 
	 
	 
	 
	 
	 

	1%
	
	
	
	
	
	
	

	5%
	
	
	
	
	
	
	

	10%
	
	
	
	
	
	
	

	Corporate bonds including 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Aaa-Baa Spread
	0,112
	0,029
	0,023
	0,074
	0,164
	0,483
	0,434

	t Stat
	5,182
	4,687
	2,274
	2,066
	1,591
	1,911
	1,028

	Aaa-Baa Spread lag
	0,144
	0,007
	-0,026
	0,025
	0,358
	1,177
	3,078

	t Stat lag 
	0,504
	0,090
	-0,287
	0,084
	0,394
	0,451
	0,741

	Spread 10Yr-3Mnth
	0,005
	0,002
	0,001
	0,007
	0,016
	0,049
	-0,005

	t Stat
	0,495
	0,953
	0,428
	0,656
	0,543
	0,682
	-0,045

	Spread 10Yr-3Mnth lag
	-0,060
	-0,016
	-0,029
	-0,071
	-0,238
	-0,784
	-1,148

	t Stat lag 
	-1,301
	-1,197
	-2,146
	-1,509
	-1,692
	-1,996
	-1,781

	Yield 3 Mnth T-bill
	-0,010
	-0,003
	-0,002
	-0,007
	-0,016
	-0,016
	0,021

	t Stat
	-1,683
	-1,715
	-1,022
	-0,886
	-0,763
	-0,309
	0,248

	Yield 3 Mnth T-bill lag
	0,005
	0,000
	0,008
	0,043
	0,187
	0,596
	0,465

	t Stat lag 
	0,145
	-0,004
	0,814
	1,302
	2,022
	2,305
	0,999

	Yield 10 Yr treasury
	-0,014
	-0,003
	-0,003
	-0,005
	-0,013
	0,016
	0,030

	t Stat
	-1,683
	-1,226
	-0,907
	-0,518
	-0,469
	0,235
	0,279

	Yield 10 Yr treasury lag
	-0,037
	-0,012
	-0,008
	0,016
	0,127
	0,384
	-0,108

	t Stat lag 
	-0,915
	-1,038
	-0,633
	0,358
	0,983
	1,036
	-0,176

	% change DJIA
	-0,002
	0,000
	-0,001
	-0,002
	-0,006
	-0,014
	-0,010

	t Stat
	-2,313
	-2,260
	-3,275
	-2,780
	-2,448
	-2,273
	-0,942

	% change DJIA lag
	0,002
	0,000
	-0,001
	-0,004
	-0,010
	-0,021
	-0,067

	t Stat lag 
	0,431
	0,209
	-0,729
	-0,651
	-0,596
	-0,471
	-0,868

	% change S&P500
	-0,001
	0,000
	-0,001
	-0,002
	-0,005
	-0,012
	-0,011

	t Stat
	-2,081
	-2,363
	-4,753
	-2,819
	-2,498
	-2,479
	-1,234

	% change S&P500 lag
	0,001
	0,000
	-0,001
	-0,005
	-0,007
	-0,017
	-0,039

	t Stat lag 
	0,157
	0,029
	-0,535
	-1,106
	-0,527
	-0,454
	-0,604

	Inflation
	0,022
	0,002
	-0,001
	-0,016
	-0,019
	0,008
	-0,074

	t Stat
	1,587
	0,390
	-0,128
	-0,924
	-0,400
	0,064
	-0,396

	Inflation lag
	-0,004
	-0,009
	0,003
	0,040
	0,168
	0,565
	-0,377

	t Stat lag 
	-0,063
	-0,527
	0,161
	0,627
	0,887
	1,046
	-0,422

	GDP nominal  growth
	-0,073
	-0,017
	-0,022
	-0,067
	-0,166
	-0,469
	-0,318

	t Stat
	-4,319
	-3,334
	-3,741
	-2,921
	-2,506
	-2,951
	-1,071

	GDP nominal  growth lag
	-0,002
	-0,008
	-0,015
	-0,082
	-0,232
	-0,611
	-0,609

	t Stat
	-0,063
	-0,796
	-1,357
	-2,313
	-2,376
	-2,512
	-1,449

	GDP real growth
	-0,015
	-0,004
	-0,006
	-0,018
	-0,050
	-0,147
	-0,032

	t Stat
	-1,498
	-1,415
	-1,790
	-1,603
	-1,558
	-1,884
	-0,241

	GDP real growth lag
	-0,004
	-0,002
	-0,001
	-0,015
	-0,047
	-0,146
	-0,125

	t Stat
	-0,331
	-0,662
	-0,301
	-1,231
	-1,405
	-1,772
	-0,914

	% change M2
	0,004
	0,001
	0,003
	0,011
	0,035
	0,080
	0,102

	t Stat
	0,835
	0,942
	2,347
	2,611
	3,114
	2,637
	2,010

	% change M2 lag
	0,010
	0,004
	0,008
	0,055
	0,149
	0,448
	0,666

	t Stat lag 
	0,380
	0,508
	1,044
	2,572
	2,234
	2,522
	2,063


Table  100: Interaction economic-financial variables with structured finance rating dynamic loss rates 1991-2008 t-Statistic
	Significance
	 
	 
	 
	 
	 
	 
	 

	1%
	
	
	
	
	
	
	

	5%
	
	
	
	
	
	
	

	10%
	
	
	
	
	
	
	

	Structured finance including 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Aaa-Baa Spread
	0,622
	1,864
	2,656
	3,376
	4,065
	6,134
	0,036

	t Stat
	5,237
	5,283
	5,332
	5,116
	4,536
	6,671
	0,051

	Aaa-Baa Spread lag
	0,305
	1,124
	1,556
	3,124
	1,897
	3,206
	-0,583

	t Stat lag 
	0,518
	0,527
	0,522
	0,864
	0,409
	0,599
	-0,531

	Spread 10Yr-3Mnth
	0,024
	0,067
	0,093
	0,156
	0,283
	0,320
	0,254

	t Stat
	0,461
	0,437
	0,427
	0,561
	0,811
	0,691
	1,454

	Spread 10Yr-3Mnth lag
	-0,129
	-0,474
	-0,672
	-0,851
	-0,646
	-0,985
	-0,047

	t Stat lag 
	-1,375
	-1,396
	-1,422
	-1,467
	-0,848
	-1,132
	-0,253

	Yield 3 Mnth treasury
	-0,058
	-0,171
	-0,248
	-0,324
	-0,427
	-0,694
	0,056

	t Stat
	-1,696
	-1,660
	-1,706
	-1,726
	-1,815
	-2,363
	0,416

	Yield 3 Mnth treasury lag
	0,011
	0,039
	0,053
	0,142
	-0,135
	-0,210
	0,265

	t Stat lag 
	0,158
	0,161
	0,157
	0,340
	-0,255
	-0,342
	2,474

	Yield 10 Yr treasury
	-0,077
	-0,229
	-0,337
	-0,407
	-0,469
	-0,886
	0,320

	t Stat
	-1,740
	-1,721
	-1,794
	-1,661
	-1,490
	-2,309
	2,053

	Yield 10 Yr treasury lag
	-0,080
	-0,295
	-0,423
	-0,412
	-0,711
	-1,092
	0,399

	t Stat lag 
	-0,957
	-0,970
	-0,997
	-0,780
	-1,087
	-1,478
	3,153

	% change DJIA
	-0,010
	-0,029
	-0,041
	-0,053
	-0,068
	-0,107
	0,018

	t Stat
	-2,322
	-2,291
	-2,327
	-2,305
	-2,361
	-3,049
	1,083

	% change DJIA lag
	0,004
	0,016
	0,022
	0,015
	-0,011
	-0,040
	0,017

	t Stat lag 
	0,396
	0,412
	0,391
	0,216
	-0,132
	-0,405
	0,825

	% change S&P500
	-0,008
	-0,023
	-0,033
	-0,044
	-0,060
	-0,088
	0,009

	t Stat
	-2,116
	-2,087
	-2,134
	-2,238
	-2,489
	-2,927
	0,611

	% change S&P500 lag
	0,001
	0,005
	0,006
	0,000
	-0,028
	-0,072
	0,006

	t Stat lag 
	0,133
	0,139
	0,122
	-0,003
	-0,399
	-0,897
	0,373

	Inflation
	0,125
	0,372
	0,482
	0,660
	0,607
	0,588
	-0,243

	t Stat
	1,594
	1,593
	1,436
	1,535
	1,078
	0,778
	-0,816

	Inflation lag
	-0,006
	-0,020
	-0,025
	0,218
	-0,110
	-0,542
	0,123

	t Stat lag 
	-0,049
	-0,044
	-0,040
	0,279
	-0,111
	-0,474
	0,527

	GDP nominal  growth
	-0,408
	-1,209
	-1,710
	-2,179
	-2,576
	-4,017
	-0,442

	t Stat
	-4,388
	-4,319
	-4,277
	-4,164
	-3,651
	-5,270
	-0,909

	GDP nominal  growth lag
	-0,005
	0,003
	-0,011
	-0,088
	-0,386
	-0,748
	-0,870

	t Stat
	-0,027
	0,004
	-0,013
	-0,080
	-0,279
	-0,410
	-1,259

	GDP real growth
	-0,086
	-0,256
	-0,368
	-0,498
	-0,620
	-0,893
	-0,286

	t Stat
	-1,523
	-1,517
	-1,541
	-1,629
	-1,597
	-1,772
	-1,390

	GDP real growth lag
	-0,014
	-0,024
	0,000
	0,099
	0,128
	-0,084
	-0,047

	t Stat
	-0,225
	-0,126
	0,001
	0,287
	0,294
	-0,146
	-0,205

	% change M2
	0,022
	0,063
	0,095
	0,100
	0,072
	0,261
	-0,055

	t Stat
	0,880
	0,844
	0,906
	0,732
	0,410
	1,173
	-0,602

	% change M2 lag
	0,021
	0,072
	0,092
	0,112
	0,042
	0,373
	-0,120

	t Stat lag 
	0,406
	0,388
	0,354
	0,350
	1,948
	0,816
	-1,326


Table  101: Interaction economic-financial variables with corporate bond rating dynamic loss rates 1991-2007; t-Statistic
	Significance
	 
	 
	 
	 
	 
	 
	 

	1%
	
	
	
	
	
	
	

	5%
	
	
	
	
	
	
	

	10%
	
	
	
	
	
	
	

	Corporate bonds excluding 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Aaa-Baa Spread
	0,00
	0,01
	0,02
	0,16
	0,37
	0,86
	0,76

	t Stat
	2,40
	1,00
	1,26
	3,09
	2,32
	2,13
	1,08

	Aaa-Baa Spread lag
	0,00
	-0,03
	-0,05
	0,01
	0,34
	0,98
	2,91

	t Stat lag 
	0,84
	-0,78
	-0,54
	0,02
	0,36
	0,36
	0,68

	Spread 10Yr-3Mnth
	0,00
	0,00
	0,00
	0,01
	0,01
	0,04
	-0,01

	t Stat
	2,02
	1,05
	0,25
	0,60
	0,50
	0,59
	-0,09

	Spread 10Yr-3Mnth lag
	0,00
	0,00
	-0,02
	-0,07
	-0,25
	-0,77
	-1,17

	t Stat lag 
	1,34
	-0,08
	-1,67
	-1,37
	-1,66
	-1,80
	-1,67

	Yield 3 Mnth treasury
	0,00
	0,00
	0,00
	-0,01
	-0,02
	0,00
	0,04

	t Stat
	-1,59
	-0,52
	-0,42
	-0,77
	-0,69
	-0,04
	0,44

	Yield 3 Mnth treasury lag
	0,00
	0,00
	0,01
	0,04
	0,19
	0,59
	0,46

	t Stat lag 
	-0,65
	-0,30
	0,80
	1,25
	1,95
	2,24
	0,96

	Yield 10 Yr treasury
	0,00
	0,00
	0,00
	0,00
	-0,01
	0,04
	0,06

	t Stat
	-0,09
	0,36
	-0,29
	-0,38
	-0,38
	0,55
	0,47

	Yield 10 Yr treasury lag
	0,00
	0,00
	0,00
	0,02
	0,14
	0,46
	-0,05

	t Stat lag 
	0,23
	-0,46
	-0,27
	0,47
	1,03
	1,22
	-0,08

	% change DJIA
	0,00
	0,00
	0,00
	0,00
	-0,01
	-0,01
	-0,01

	t Stat
	-2,07
	-0,55
	-2,52
	-2,94
	-2,64
	-2,09
	-0,80

	% change DJIA lag
	0,00
	0,00
	0,00
	0,00
	-0,01
	-0,03
	-0,07

	t Stat lag 
	-0,77
	-0,39
	-1,00
	-0,70
	-0,61
	-0,56
	-0,90

	% change S&P500
	0,00
	0,00
	0,00
	0,00
	-0,01
	-0,01
	-0,01

	t Stat
	-1,58
	-1,00
	-3,94
	-2,91
	-2,63
	-2,29
	-1,12

	% change S&P500 lag
	0,00
	0,00
	0,00
	0,00
	-0,01
	-0,02
	-0,04

	t Stat lag 
	-1,51
	-0,26
	-0,65
	-1,11
	-0,52
	-0,48
	-0,61

	Inflation
	0,00
	0,00
	0,00
	-0,02
	-0,03
	-0,03
	-0,12

	t Stat
	-1,55
	-2,17
	-0,86
	-1,14
	-0,53
	-0,21
	-0,59

	Inflation lag
	0,00
	-0,01
	0,00
	0,04
	0,17
	0,57
	-0,37

	t Stat lag 
	-0,30
	-1,04
	0,20
	0,62
	0,86
	1,04
	-0,40

	GDP nominal  growth
	0,00
	0,00
	-0,03
	-0,13
	-0,32
	-0,79
	-0,48

	t Stat
	-1,20
	-0,06
	-3,06
	-4,59
	-3,87
	-3,71
	-1,07

	GDP nominal  growth lag
	0,00
	-0,01
	-0,01
	-0,08
	-0,23
	-0,61
	-0,61

	t Stat
	-3,35
	-1,57
	-1,43
	-2,25
	-2,30
	-2,48
	-1,41

	GDP real growth
	0,00
	0,00
	0,00
	-0,02
	-0,05
	-0,14
	-0,01

	t Stat
	-1,30
	-0,26
	-1,27
	-1,51
	-1,51
	-1,67
	-0,09

	GDP real growth lag
	0,00
	0,00
	0,00
	-0,01
	-0,05
	-0,14
	-0,12

	t Stat
	-2,47
	-0,77
	-0,19
	-1,17
	-1,34
	-1,68
	-0,86

	% change M2
	0,00
	0,00
	0,00
	0,01
	0,04
	0,08
	0,10

	t Stat
	0,61
	0,43
	2,08
	2,49
	3,02
	2,45
	1,89

	% change M2 lag
	0,00
	0,00
	0,01
	0,05
	0,15
	0,44
	0,66

	t Stat lag 
	1,33
	0,38
	0,94
	2,45
	2,14
	2,40
	1,96


Table  102: Interaction economic-financial variables with structured finance rating dynamic loss rates 1991-2007 t-Statistic
	Significance
	
	
	
	
	
	
	

	1%
	
	
	
	
	
	
	

	5%
	
	
	
	
	
	
	

	10%
	
	
	
	
	
	
	

	Structured finance excluding 2008
	AAA
	AA
	A
	BBB
	BB
	B
	CCC/C

	Aaa-Baa Spread
	0,014
	0,062
	0,141
	0,293
	0,344
	2,081
	-0,864

	t Stat
	1,420
	1,188
	0,962
	0,641
	0,390
	2,637
	-0,751

	Aaa-Baa Spread lag
	0,012
	0,062
	0,080
	1,412
	-0,120
	0,750
	-0,683

	t Stat lag 
	0,581
	0,505
	0,235
	1,201
	-0,051
	0,344
	-0,608

	Spread 10Yr-3Mnth
	-0,001
	-0,006
	-0,010
	0,028
	0,130
	0,111
	0,243

	t Stat
	-0,496
	-0,691
	-0,418
	0,374
	0,922
	0,725
	1,349

	Spread 10Yr-3Mnth lag
	-0,006
	-0,030
	-0,057
	-0,135
	0,223
	0,057
	-0,010

	t Stat lag 
	-1,997
	-1,478
	-0,992
	-0,639
	0,548
	0,150
	-0,052

	Yield 3 Mnth treasury
	-0,001
	0,000
	-0,007
	-0,024
	-0,072
	-0,231
	0,105

	t Stat
	-0,827
	0,046
	-0,391
	-0,405
	-0,645
	-2,185
	0,719

	Yield 3 Mnth treasury lag
	0,001
	0,003
	0,003
	0,083
	-0,204
	-0,295
	0,262

	t Stat lag 
	0,269
	0,203
	0,072
	0,605
	-0,784
	-1,254
	2,404

	Yield 10 Yr treasury
	-0,003
	-0,006
	-0,023
	-0,011
	0,012
	-0,276
	0,428

	t Stat
	-1,693
	-0,640
	-0,956
	-0,146
	0,083
	-1,963
	2,697

	Yield 10 Yr treasury lag
	-0,003
	-0,017
	-0,037
	0,046
	-0,191
	-0,467
	0,445

	t Stat lag 
	-1,211
	-0,933
	-0,734
	0,250
	-0,554
	-1,550
	3,606

	% change DJIA
	0,000
	0,000
	-0,001
	-0,003
	-0,009
	-0,032
	0,032

	t Stat
	-0,834
	-0,096
	-0,377
	-0,338
	-0,590
	-2,181
	1,688

	% change DJIA lag
	0,000
	-0,001
	-0,002
	-0,014
	-0,045
	-0,082
	0,015

	t Stat lag 
	-1,255
	-0,412
	-0,378
	-0,607
	-1,083
	-2,479
	0,736

	% change S&P500
	0,000
	0,000
	-0,001
	-0,005
	-0,015
	-0,029
	0,017

	t Stat
	-1,399
	-0,389
	-0,611
	-0,784
	-1,247
	-2,563
	1,032

	% change S&P500 lag
	0,000
	-0,001
	-0,002
	-0,009
	-0,039
	-0,085
	0,006

	t Stat lag 
	-1,017
	-0,465
	-0,384
	-0,491
	-1,145
	-3,683
	0,338

	Inflation
	-0,001
	-0,002
	-0,053
	-0,003
	-0,223
	-0,578
	-0,368

	t Stat
	-0,256
	-0,131
	-1,307
	-0,024
	-0,905
	-2,541
	-1,150

	Inflation lag
	0,002
	0,008
	0,014
	0,264
	-0,056
	-0,477
	0,125

	t Stat lag 
	0,388
	0,309
	0,192
	1,056
	-0,114
	-1,071
	0,528

	GDP nominal  growth
	-0,009
	-0,011
	-0,015
	-0,091
	-0,003
	-1,115
	-0,439

	t Stat
	-1,495
	-0,316
	-0,154
	-0,311
	-0,006
	-2,086
	-0,597

	GDP nominal  growth lag
	0,002
	0,025
	0,021
	-0,047
	-0,338
	-0,682
	-0,866

	t Stat
	0,345
	0,756
	0,219
	-0,162
	-0,610
	-1,184
	-1,230

	GDP real growth
	-0,002
	-0,006
	-0,016
	-0,061
	-0,096
	-0,188
	-0,269

	t Stat
	-1,108
	-0,537
	-0,525
	-0,666
	-0,540
	-1,009
	-1,190

	GDP real growth lag
	0,005
	0,035
	0,083
	0,203
	0,254
	0,085
	-0,035

	t Stat
	3,557
	5,727
	3,925
	2,688
	1,549
	0,451
	-0,152

	% change M2
	0,001
	0,001
	0,009
	-0,009
	-0,062
	0,086
	-0,070

	t Stat
	1,679
	0,280
	0,713
	-0,246
	-0,883
	1,156
	-0,742

	% change M2 lag
	0,002
	0,003
	-0,004
	-0,001
	-0,230
	0,215
	-0,127

	t Stat lag 
	1,078
	0,291
	-0,138
	-0,008
	-1,211
	1,232
	-1,388
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Figure 6: 
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Figure 7:  
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Figure 8: 
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Figure 9: 
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Figure 10: 
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Figure 11 
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Figure 12: Weighted mean of the portfolio positions structured finance products; 1991-2007 vs. 1991-2008
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Figure 13: Weighted mean of the portfolio positions corporate bonds; 1991-2007 vs. 1991-2008
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Figure 14: 
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Figure 15 
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Figure 16 :Weighted mean of the portfolio positions structured finance products; 1991-2007 vs. 1991-2008
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Figure 17 :Weighted mean of the portfolio positions corporate bonds; 1991-2007 vs. 1991-2008
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Figure 18: 
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Figure 19: 
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Figure 20: 
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Figure 21 
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Figure 22: 
[image: image174.png]The coefficient of variation percentage

Structured finance product types; The coefficient of variation compared

07

0,6

05

04

03

0.2

01

1994-2007

/

——Structured Finance

/—ABS

HEL
——RMBS

/ ——CMBS

CDO

AAA

AA

BBB BB B ccc

Rating class





Figure 23: 
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Figure 24:
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Figure 25:
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Figure 26: 
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Figure 27: 
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Figure 28:
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Figure 31
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Figure 119: 
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Figure 125:
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Figure 127: 
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� The dynamic loss rates will be further explained in Chapter 7, which concerns the methodology of this research.  


� European Central Bank; External Credit Assessment Institutions sources; http://www.ecb.int/mopo/assets/ecaf/ecai/html/index.  


� Data360. �HYPERLINK "http://www.data360.org/index.aspx"�www.data360.org/index.aspx�


� Weighted standard deviation: �HYPERLINK "http://www.itl.nist.gov/div898/software/dataplot/refman2/ch2/weightsd.pdf"�http://www.itl.nist.gov/div898/software/dataplot/refman2/ch2/weightsd.pdf�





� The inverse of the cumulative distribution function can be expressed in terms of the inverse error function; � EMBED Equation.3 ���


� The output of the Monte Carlo simulation also provides the coefficient of variability, which can at times give a clearer view than the standard deviation. However when the mean is close to zero, the coefficient of variability is very sensitive to small changes in the standard deviation. For this reason the emphasis is still put upon the standard deviation. (Charnes, 2007, � REF _Ref245122779 \h ��iii�)


� The Risk weight formula of the Asymptotic Single risk Factor Model is as follows: 


� EMBED Equation.3 ���


More details on this can be found on the website of the Dutch Central Bank: hhtp://www.dnb.nl/openboek/extern/id/en/bo/41-117007
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