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Abstract  

This thesis focuses on the role of credit default swaps during the subprime mortgage 

crisis 2007-2009 with special focus on mortgage-backed securities. In the empirical part 

of the thesis, three models are constructed. All of them have the same dependent 

variable, a mortgage delinquency rate in the 2005-2010 period, and independent 

variables representing various types of credit default swaps issued. 

Streamlined in each model, credit default swaps (CDS) were divided based on certain 

criteria (underlying sectors, maturity and ranking) and subsequently compared and 

analysed. By using the probit model, the main research question “How the probability 

of mortgage delinquency depends on the volume of credit default swaps issued?” was 

inspected.  

The contribution of this thesis is three-fold. First, we show that a delinquency rate of 

mortgages was correlated with the maturity of CDS issued (the delinquency rate was 

higher for short-term loans). Second, we state that the volume of subprime loans 

increased along with the volume of issued CDS, what contradicts to the insurance nature 

of a CDS. Finally, a mortgage delinquency rate was lower in the 2006-2008 period  than 

in 2009-2011, what implies the domino effect of failing mortgages had an immense 

impact even after the global crisis. 

 

 

 

 

 



   

Abstrakt 

Tématem této práce je role swapů úvěrového selhání při hypoteční krizi 2007-2009 se 

speciálním zaměřením na cenné papíry kryté hypotékami. Důraz byl kladen jak na 

teoretickou, tak na empirickou analýzu tématu.. V empirické části práce jsou vytvořeny 

tři modely. Všechny se odvíjejí od stejné závislé proměnné, míry hypotéky v letech 

2005-2010. Nezávislé proměnné představují různé typy swapů úvěrového selhání. V 

každém modelu byly swapy rozděleny podle určitých kritérií (podkladová odvětví, 

splatnost a kvalita) a následně porovnány a analyzovány. Pomocí pravděpodobnostních 

modelů byla zodpovězena hlavní výzkumná otázka „Jak závisí pravděpodobnost 

hypoteční delikvence na objemu vydaných úvěrových swapů?“.  

Tato práce přispívá obecnému výzkumu ve třech ohledech. Za prvé: ukazujeme, že míra 

kriminality hypoték korelovala se splatností CDS (míra delikvence byla vyšší u 

krátkodobých úvěrů). Za druhé: konstatujeme, že objem úvěrů nižší než nejvyšší kvality 

vzrostl spolu s objemem vydaných CDS, což si protiřečí s pojistnou povahou CDS. Za 

třetí, míra hypotečních delikvencí byla v letech 2006-2008 nižší než v letech 2009-2011, 

což naznačuje, že selhání hypoték díky dominovému efektu mělo enormní dopad i po 

skončení světové finanční krize. 
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Introduction 

The financial crisis in 2007-2009 influenced millions of lives. It is still considered as the 

biggest collapse of the market since the Great Depression in the 1930s. It touched the 

vast majority of households worldwide, and looking back now, almost 10 years after, it 

shows that the problem itself was a tremendously complex bundle of smaller 

complications and troubles. Only a small percentage of persons had the unmodified, 

uncorrupted and uncensored information; and an even smaller percentage of them 

actually cared. The main motivation and purpose of this thesis is to offer an insight into 

the series of malfunctions that eventually led to the well-known “burst of the bubble” 

and potentially serve as a prevention of another similar crisis happening. The focus is 

mainly on four biggest triggers: mortgage-backed securities (MBS) (as collateralized 

debt obligations (CDO)), financial derivatives (namely credit default swaps (CDS)) and 

rotten morale of the participants.  

Three instruments undeniably associated with the mess in 2008 are MBSs, CDOs and 

CDSs. To narrow the research down to a specific issue, the research question of this 

thesis focused on the relationship between subprime mortgages (or more precisely, their 

delinquency rate) and the volume of credit default swaps issued, which were known to 

be used as an insurance instrument. A link between a stronger issuance of so called 

“junk bonds” (i.e. loans who do not meet the necessary criteria to be considered high-

quality) and bigger volume of swaps issued was suspected. Therefore, the research 

question could be formulated as “how the probability of mortgage delinquency depends 

on the volume of credit default swaps issued?”. To explore this query, we constructed 

three probability models, also known as probits. In every model, we controlled for a set 

of swaps being divided into specific groups dependent on the criteria of that very model. 

In the first model, swaps were differentiated based on their underlying industry; 

including both financial and non-financial firms or a multi-sector variable. In the second 

model, the basis for the division was their maturity; three groups of swaps with “up to 

and including one year”, “one to five years” and “over five years” were created and 

used. In the last model, the crucial criteria was their official ranking. Given to them by 

ranking agencies, the quality mark ranged from AAA/AA to “below investment rating”. 

In all three models, the dependent variable on the left side of the regression stayed the 
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same: mortgage delinquency rate in the period January 1 2005-January 1 2011, creating 

a time-series sample.  

To specify the studied matters, the following hypotheses were tested and finally either 

rejected or not rejected: 

1) The mortgage delinquency rate increased as the maturity of an underlying loan 

decreased. 

2) The volume of subprime (“junk”) mortgages increased as the volume of CDS 

increased.  

3) The mortgage delinquency rate was higher in the 2006-2008 period than in the 

2009-2011 period. 

All three hypotheses were inspired by the literature studied for the sake of this thesis. 

Based on academic papers and researches, these three statements are very likely to be 

truthful and are about to be tested by the constructed models.  

In the first chapter, the theoretical background of the crisis 2007-2009 will be presented, 

accompanied by explanations of key terms and topics and International Monetary Fund 

report. In chapter 2, literature review will summarise researches and obtained results by 

other academics. Subsequently, in the chapter 3, empirical part will be described in the 

methodology, chapter 4 presents data description and results will be demonstrated in the 

results section in chapter 5. Overall discussion of hypotheses testing results will be 

summarized in the Conclusion. 
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1. Theoretical part 

1.1 The 2007-2009 global financial crisis background 

 

In the 2006, financial market in the United States was booming. Loan prices were 

through the roof, the investment sector was overflowing with new ambitious 

participants and huge profits were associated with every deal that was made. At that 

moment, everyone thought that this economic expansion was never going to end. But 

not only did it end – it backfired in such a massive way that is caused something what is 

still considered the biggest financial crisis in the history of financial markets. 

Years after the catastrophe, many sources confirm that it was indeed avoidable (FCIC, 

2011) and that it was “as much a social and cultural question as an economic and 

technological one” (Forelle, 2018). The well-known bubble was not only tied to 

accounting numbers and unpredictable market instruments, but also to the lack of 

business ethics, transparency and consciousness about the systemic risk. Vast majority 

of traders and investment bankers only calculated their short-term profit and did not pay 

attention to the potential benefit or loss of the society resulting from their actions. Even 

though there were enough red flags about the consequences of a hypothetical default of 

the issued loans, lenders decided to close an eye on it. As “the soundness and the 

sustained prosperity of the financial system and our economy rely on the notions of fair 

dealing, responsibility, and transparency” (FCIC, 2011), the bubble grew larger every 

day until one day, it erupted; September 14, 2008, publicly known as the unofficial start 

of the crisis i.e. the fall of the investment bank Lehman Brothers. 

In the wake of crash in the 1929 and the Great Depression, regulators did put in place a 

set of rules with the goal to stabilize the market and prevent another collapse happening. 

Both sides of the market, sellers and buyers, were still shocked and careful and therefore 

respectful to the limitations of the market. Although not for very long. In the 1994, the 

first credit default swap (CDS) was issued and even though it was quite innocent at the 

time, it started a big mess afterwards. 

One of the first big milestones in setting up the scene before the crisis was the existence 

of shadow banking. Investment institutions operated in markets that were out of scope 

of regulations in function and commercial banks eventually joined them as well. The 
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competition between two sectors in banking only drove the desire for fast profit higher 

and served well to all participants of the market.  

The difference between shadow banking and regular banking was not only the absence 

of regulations, but also the structure of it as a whole. “The main shadow banking 

participants—the money market funds and the investment banks that sponsored many of 

them—were not subject to the same supervision as banks and thrifts. The money in the 

shadow banking markets came not from federally insured depositors but principally 

from investors (in the case of money market funds) or commercial paper and repo 

markets (in the case of investment banks).” (FCIC, 2011)  

In the period 2004-2007, a sharp increase in shadow banking funding can be directly 

linked with an expansion of the volume of bonds issued in the market (FCIC, 2011). 

While the funding available in the traditional banking sector grew moderately through 

the entire period recorded, the shadow banking experienced an abrupt downfall after the 

bubble burst in the 2007.  

The unregulated system of shadow banking was envied by other institutions which were 

bounded by rules. The limitations affected primarily financial derivatives and when 

regulators started noticing strong activity among yet unexplored instruments, they 

started debating whether additional supervision shall be implemented. The first visible 

try to control the derivatives market came in 1998 with Brooksley Born, the chairman of 

the Commodity Futures Trade Commission (CFTC), issuing the first call for her 

commission to be able to inspect the derivatives boom. She published a paper in which 

she expressed concern about how they could pose grave dangers to our economy but 

was immediately swiped away by the Congress. In response to that, chairman Alan 

Greenspan managed to pass the bill which implied that “the need for U.S. government 

regulation of derivatives instruments and markets should be carefully re-examined” 

(CFMA, 2000), also known as the Commodity Futures Modernisation Act (CFMA, 

2000). “By far the most significant event in finance during the past decade has been the 

extraordinary development and expansion of financial derivatives […] and the fact that 

the OTC markets function quite effectively without the benefits of [CFTC regulation] 

provides a strong argument for development of a less burdensome regime for exchange-

traded financial derivatives.”(FCIC, 2011). Among other issues, it allowed derivatives 

to be traded between so called “qualified market participants” on the over-the-counter 

market (OTC) with minimum supervision. OTC traded derivatives were based on 
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private contracts with customer-negotiated price and contrarily from exchange-traded 

derivatives (ETDs), they lacked capital and “background check” requirements. 

Thereafter, “the OTC derivatives market grew by an order of magnitude from $88.2 

trillion in December 1999 to $683.7 trillion in June 2008, all without U.S. government 

oversight.” (McKinsey, 2013). 

1.2  Housing market boom in the United States 

 

Despite their big role in the chaos, derivatives were not necessarily the ones triggering 

the crisis after all. Housing market, considered the safest and the most stable one 

(because “who does not pay their mortgages”) was the “Old Maid” of the United States 

financial stability. In the 2006, house inflation jumped to double digits and Federal 

Reserve significantly cut interest rates, which resulted in cheaper mortgages, allowing 

people to afford the previously unaffordable. “Home sales volume started to increase, 

and average home prices nationwide climbed, rising 67% in eight years by one measure 

and hitting a national high of $227,100 in early 2006.” (FCIC, 2011). Americans were 

suddenly living their American dream, investing in splendid houses even though they 

were not sufficiently qualified for the according mortgage. According to research data 

from the Consumer Financial Protection Bureau, most of the houses were occupied by 

one-to-four family dwellings serving the purpose of their first residence.  

The qualification of the mortgage applicant was determined by a variety of factors, one 

of them being the FICO score. In order to determine if the applicant is qualified, his 

FICO score had to exceed 660. In the 2011, FICO score was published by the Fair Isaac 

Corporation and was used by over 90 out of 100 top financial institutions in the United 

States (Smith, 2011). Creation of the index began in 1958 and the very first version was 

called a Credit Application Scoring Algorithm. Its main goal was to determine the 

ability and willingness of the creditor to pay the credit card loan on time, pay late or 

even not pay at all. By the end of the 20
th

 century, Fair Isaac Corporation has penetrated 

into the insurance industry and inspired by this method, Fannie Mae and Freddie Mac 

took FICO to another level by applying it to the housing market as well.  

As the requirements for mortgage applicants weakened, habitants suddenly did not have 

to worry about their FICO score or sufficient annual income. By not spending money on 

their new housing, they could easily allocate it and spend it rather on college fees, new 

vehicles, fancy vacations or even buying another pieces of real estate. Buying a house 
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was considered an investment which would be foolish to ignore. “By the first half of 

2005, more than one out of every ten home sales was to an investor, speculator, or 

someone buying a second home.” (FCIC, 2011). 

The golden rush affected every salary category and spread all over the US housing 

market. Bankers liked the idea of the economy booming and fast money in their 

pockets. In order to include as many participants as possible, they came up with various 

types of mortgages to satisfy the demand of every borrower. Offers like interest-only 

(permitting the borrower to postpone the payment of the principal) or even ninja-loans 

(no qualifications, minimum income or assets needed) were among the most popular 

products on the market. Even though they were getting further and further from the 

original mortgage image, banks still believed (or at least presented themselves that way) 

that their loan-packages comprise minimum risk as it was still a figure in the stable 

housing market. CDOs and other combinations were compared to the principle of cheap 

sangria; “a lot of cheap ingredients repackaged to sell at a premium. It might taste good 

for a while, but then you get headaches later and you have no idea what’s really inside.” 

(FCIC, 2011).  

Moments after buyers signed their contracts and acquired their keys, the mortgages 

were already on their way to their designed bundle and sold in CDOs to investment and 

commercial banks as Merrill Lynch, Bear Stearns, Lehman Brothers, Citibank or Wells 

Fargo. Subsequently, they were sold to interested investors which afterwards included 

even more parties in the transaction to finally create a chain with significant systemic 

risk potential.  

1.3  View from the International Monetary Fund  

 

Ten years after the global economic crisis that affected every country’s economy, 

International Monetary Fund published a report about the situation nowadays. In the 

document IMF (2018) they firstly thoroughly describe the causes of the biggest 

mortgage economic crisis in the history and then evaluate the consequences, i.e. 

regulations and rules that went into function right after. 

In the period from approximately 2003 to 2007, the trend in the financial sector was 

mainly banks transferring high risk loans based on soft information to off-balance-sheet 

special purpose vehicles. This trend peaked in the end of 2006 and it was rather a 
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question of time before the illusion of a never-ending profits ended. Between 2007 and 

2008, 24 countries experienced banking crisis with output today remaining below its 

pre-crisis trend in 85% of these countries (IMF, 2018). Unfortunately, even though the 

well-known “bubble” was originally born in the United States, Europe did not escape 

either; the adoption of the EURO played a significant role resulting in housing booms 

firstly in Iceland, then in Ireland and eventually in Spain. Even when institutions finally 

started noticing the instability of the market, it was too late to minimize damages as 

banks have failed to meet their mandatory minimum level and quality of capital in order 

to be able to manage and absorb potential losses. Therefore, they entered the crisis 

extremely unprepared. 

IMF (2018) describes that another variable that played a key role in the crisis erupting 

all over the United States was a tremendously strong interconnection between large 

bank institutions. Their size, market share and historic value gave them an un-

destroyable image with a label “too big to fail”.  Clearly, the fault was not solely on the 

bank sector alone. In order to sell delinquent asset-backed securities without suspicion, 

they had to be approved by trustworthy monoline insurers, such as AIG. Rating 

agencies did not stand back and, while being paid by their issuers and therefore bounded 

by the conflict of interest principle, offered AAA ratings to the vast majority of over-

the-counter derivatives. Strong connection between banks and other financial 

institutions gave them an opportunity to meet each other’s needs regarding short-term 

liquidity injections by providing loans to each other and creating collateralized debt 

obligations (CDOs). This only helped the network of dependent debts grow. The IMF 

(2018) highlights how the network of connected banks created a powerful systemic risk. 

It was similar to the structure of a domino line; thanks to the tight association, the fall of 

Lehman Brothers was followed by other in no time. 

In the second part of the IMF’s report (2018), the spotlight belongs to the after-crisis 

regulations. Main goals of the new regulation policies were enhancing capital buffers 

and enhancing the supervision of large and interconnected institutions and the complex 

financial system. Banks were grouped into categories with the highest importance one 

being G-SIB. G-SIBs were qualified based on a strict set of rules about the indicators of 

size, interconnectedness, lack of readily available substitutes and global activity and 

complexity. Since they posed a threat to the overall stability of the market, all G-SIBs 

should have had their own supervisory board and crisis management groups. As a result 



   

 

10 

  

of new control policies, they increased their regulatory capital ratios by minimally five 

percentage points as opposed to other institutions with an average raise of only one 

percentage point.  

IMF (2018) claims that they made the banking market less concentrated than before, 

although the situation with competitors still needs to improve. The three-bank 

concentration ratio is reasonably decreasing since 2000 together with the size of giants 

of the industry relative to the market itself. Based on the graph from the IMF (2018) 

report, it is clear that both Lerner Index and Boone indicator have increased in recent 

years. Lerner Index describes firm’s market power and comprises values between 0 and 

1, with 1 being a state of a monopoly. Recently, it has raised some red flags as it has 

been rising from 2013 to reach its peak in 2015 with the value 0.4. On the other hand, in 

the 2007 when market power was owned by a few large manipulating banks, the index 

was 0.3. Therefore, it can be concluded that this measure is not reliable against this kind 

of market failure. 

The urge to establish an intensive supervision of large and interconnected institutions 

was the strongest message of the post-crisis financial world. Some countries, such as 

Brazil, have segmented their institutions for a better control management. Another 

concern, shadow banking, a big issue for example in China, was recently added to the 

scope of systematic-risk observation. With China being one of the fastest developing 

economies at the moment, her domestic problems could easily become world-scaled. 

Therefore, basic risks have been identified and corresponding measures and regulations 

are developing. 

After analysing the subprime mortgage crisis and its consequences, IMF addresses also 

potential new risks. As the technology sector is rapidly developing in various industries, 

it left its mark in the world of finances as well. Fintech presents innovation, which 

necessarily comes with yet unidentified risks and threats. It also raises awareness 

concerning cybersecurity, which was a topic studied by Kopp, Kaffenberger and Wilson 

in 2017. They focused on both direct and indirect costs of financial stability shocks 

caused by cyber threats and highlight their importance as well as lack of skilled minds 

designed to cope with it. 
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1.4  Credit default swaps (CDS) 

 

The philosophy behind derivatives was simple. Contrarily of a normal asset, which has 

a somehow determinable face value, the derivative derives its value from the 

movements of the underlying asset. Launching of derivatives was driven by the idea of 

“betting” your money on practically anything: from the fluctuation in the value of 

stocks or repaying debts to the final default. In addition, in order to purchase a swap, the 

buyer did not have to possess the underlying stock in the first place and therefore, apart 

from regularly paid premiums, was protected against potential losses in value. 

Therefore, a basic credit default swap should be understood as an insurance instrument. 

Suppose a person owns bonds of a certain company and is worried about its future, i.e. 

in his opinion, there is a chance of default. In order to avoid heavyweight losses, he 

decides to insure his bonds by purchasing a credit default swap. Over time, he is obliged 

to pay premiums (“a clean representation of the price of credit risk” (Fabozzi et al., 

2010), as in a classic insurance contract situation) in order to keep the contract going. If 

the company he “betted against” does not default, he loses its premiums. But if it does, 

the swap then allows him to trade his now low-valued (or even zero valued) loans for 

the ones with the original principal he paid while purchasing the bonds in the first place. 

This way, in the case the premiums do not get too high, the purchaser is safe and sound 

even in the event of default as he will simply switch the principals. Purchasing of swaps 

was also called a “shortage of bonds” implying the fact that the investor is betting 

against the market which could raise a few ethical questions. 

Many argued that swaps made markets more efficient as they were more responsive to 

new information and allowed a more efficient allocation of capital.  As “credit risk can 

reside with the investors who are best equipped to bear it, separating the cost of funding 

and the credit risk also introduces greater transparency in the pricing of credit.”(Stulz, 

2010). It is also clear that possession of a swap could change the market behaviour; 

investor’s approach will be different if he had purchased insurance for its bonds 

beforehand and is protected against major losses. 

1.5 Credit default swaps (CDSs) and mortgage bonds 

 

During the financial crisis, CDSs were mostly associated with subprime mortgages 

bonds and mortgage backed securities. By their nature, they permitted the transfer of the 
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risk associated with bonds to parties who had bigger capacity to bear it. Each mortgage 

belonged in a tranche based on its probability of default and overall quality and was 

able to deliver a different return to a swap. Principals that were eventually paid back to 

the investor were the highest with AAA tranches as they were the last ones collapsing 

and most expensive to bet on.  

In the past, mortgage bonds were constructed out of same tranche loans with the same 

level of risk. When the housing market started blooming, as it was described in the 1.2 

section, banks eventually got out of AAA-rated mortgages and started constructing 

bundles with mixed tranches. It can be imagined as a brick tower; the basis was made 

out of subprime mortgages, also sometimes called “junk bonds” with BBB, BB or worse 

rating and AAA tranches were the roof. Bottom bonds were cheaper to buy, therefore 

offering bigger potential profit, but were linked to higher risks and sometimes known to 

fail. If a certain percentage of the subprime mortgages defaulted, the tower would still 

be standing and not affecting the roof. But if the crash percentage got too high, 

eventually the whole tower would shatter resulting in an overall default of the package.  

Swaps did not only present an opportunity to protect one from the disruption of the 

tower but even gave one a chance to profit from it. The credit default swap market 

expanded tremendously in the period 2004-2008 from $6 trillion in 2004 to $57 trillion 

in June 2008 (FCIC, 2011). Furthermore, market value of a swap is not determinable in 

the same way as its principal value. At the purchase date, the market value of the CDS 

is zero as the present value of the bond is equal to the principal value in the contract. 

With the risk of default changing over time, the value of the swap fluctuates as well, 

increasing together with the probability of delinquency of the underlying loan. Their 

instability and unpredictability of the CDS market in general are considered as two 

essential reasons why the majority of institutions did not see the growing systemic risk – 

it was simply too hard to measure.  

1.6 Collateralized debt obligations (CDOs) 

 

As the name suggests, collateralized debt obligations are packages of debt obligations 

connected to an underlying assets, most frequently loans. Commercial or retail banks 

create and sell classic loans to public buyers (for example mortgages) and afterwards 

send them to an investment bank. There, after collecting multiple loans from the same 

or different banks, the investment bank bundles them into a composite product, also 
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known as a CDO, which is subsequently sold to a pool of investors. Interest and 

principal payments are then transferred by both banks to the final investor, which 

increases the overall systematic risk. In the case of a delinquent loan, the majority of the 

risk is held by the hedge fund at the end of the line. As the packages are constructed out 

of various loans, they are divided into tranches. The principle is the same as with 

mortgage bonds – senior tranches are safer since they are the first one being paid out but 

land smaller yields whilst junior tranches are made out of riskier loans with a bigger 

profit opportunity. During the housing market boom, underlying assets of CDOs were 

almost exclusively mortgages on properties. When commercial banks got out of AAA 

rated loans, they started mixing prime and subprime loans in one debt-obligation, 

including the “No Assets, No Income” loans. Even though it made CDOs riskier than a 

regular mortgage loan, they offered a 2-3% higher returns and therefore were adored by 

investors. 

 

 

Source: Securities Industry and Financial Markets Association  (Lekoska, 2011) 

Figure 1.1 (units: USD bill) 

In the figure 1.1, the sharp increase in the Global CDO issuance volume is visible. The 

peak in the 2007 is followed by a downfall of more than 80% and settling at single 

numbers in 2009 and 2010.  

As CDO’s main characteristic is the transfer of both premium payments and risks 

associated with the loans, they could be useful at risk management and more efficient 

risk allocation. The issue was that investors did not know how to plug them in into their 
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accounting and mathematical models and underestimated their effect on existing and 

future markets. A modification of a regular CDO, also known as a “synthetic CDO”, 

triggered yet another “betting” on a similar-to-derivative basis. People predicting if 

other people will be able to repay their mortgages resulted in a synthetic CDO market 

being multiple times bigger than the original CDO one. 

Finally, it is clear that all the instruments widely used during the crisis had a similar 

base structure, i.e. eliminating your own exposure to possible risks and transferring it to 

another party. They were strongly linked and co-dependent; mortgages were bundled in 

packages, packages were bundled in CDOs and CDO’s possible failure was insured by 

an issued CDS. In other words, the systemic risk which existed among institutions was 

primarily due to the inter-connection of the materials traded – if one stopped working, it 

necessarily affected the following one as well.  

1.7 Moral crisis 

 

“When car crashes happen, people don’t blame cars or stop driving them, they blame 

the drivers! Derivatives are the same – it’s not the tools at fault, but the people who used 

those tools” (Forelle, 2018).  

Everyone at their right mind knew that the golden era of the American economy must 

end and that the bubble will burst one day, taking down (probably) the entire system. 

The problem was that almost nobody cared. Bankers, investors and basically all other 

market participants were only paying attention to their own short-term profit and how to 

bear as little risk as possible by transferring it to someone else. While people were 

buying their fifth mansion with an outside pool, bankers were enjoying every subprime 

mortgage sold because it made their wallet a bit bigger every time. Although there is no 

doubt that institutions all over the world were somehow involved, the grand orchestra of 

the crisis was Wall Street. Interconnections between banks and rating agencies, brokers 

and investors and lenders and sellers were just a book example of poking a sleeping 

lion. Despite that, the only important connection got lost somewhere along the line; the 

one between profits and social welfare. 

Regarding solely their own pockets, bankers on the Wall Street did not trouble 

themselves much with social reflexion, which was also observed by the public. “Only 

26 percent of Americans in an April 2011 Harris poll thought the people working on 
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Wall Street were “as honest and moral as other people,” as compared to 51 percent in 

1997. In the same poll, 67 percent thought “most people on Wall Street would be 

willing to break the law if they believed they could make a lot of money and get away 

with it.”(Santoro, Strauss, 2013). Even though from a minimalistic corporate-world 

point of view the sole purpose of a business is to make profit, it should not be in spite of 

the overall stability of the market.  

When prices of bonds plummeted literally overnight, the biggest catastrophe was the 

unpreparedness of banks. Even though they were aware of the level of risk they were 

handling in the matter of mortgage bundles, they did not meet minimal liquidity 

requirements that were supposed to serve as a safe cushion. While re-selling CDOs and 

issuing credit default swaps, they turned a blind eye on fishy deals and shady applicants 

and remained optimistic about the housing market since “who does not pay their 

mortgage?”. “The captains of finance and the public stewards of our financial system 

ignored warnings and failed to question, understand, and manage evolving risks within a 

system essential to the well-being of the American public.” (FCIC, 2011). On the other 

hand, during the boom, there was indeed no other way to lead a business; competition 

would crush anyone operating in a different philosophy than praising big and fast 

money. Often, the upside of a deal was strongly highlighted while the possible 

downside completely ignored.  

Recklessness of the Wall Street behaviour is already an established fact and a defined 

cause of the crisis. Nonetheless, it was not a one player game. Regulators, who were 

supposed to control the market balance and implement rules for the system to function 

properly, also wanted a piece of the golden pie. Rating agencies, which were supposed 

to serve as a reliable quality check, were suddenly more about cheques and misused 

their power and public’s trust.  

Before private securitizes for loans took over the market, there were two big players in 

the field of mortgages; Federal National Mortgage Association (FNMA), also known as 

Fannie Mae and Federal Home Loan Mortgage Corporation (FHLMC), often called 

Freddie Mac. These two government-sponsored enterprises (GSEs) were designed to 

securitize mortgage loans by creating mortgage-backed securities (MBS) and carefully 

maintained their duopoly in the market by being able to guarantee for all loans 

provided. In 2004, Wall Street started purchasing loans that GSEs could not afford; 

loans either too big (known as “jumbo loans”) or too risky, high-yield loans. It did not 
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take long and by 2005, “private-label mortgage-backed securities had grown more than 

30%, reaching $1.15 trillion in 2006; 71% were subprime or Alt-A.” (FCIC, 2011). 

Feeling they are losing their share of the market, Fannie Mae and Freddie Mac started 

loosening their standards and investing in riskier loans, which subsequently backfired 

into fines and corrections. Office of Federal Housing Enterprise Oversight (OFHEO) 

gave both corporates penalties and ordered a minimum capital requirement until they 

“reduced operating risk and could produce timely, certified financial statements” (FCIC, 

2011). The Chairman of the Federal Reserve of the United States Alan Greenspan 

argued that GSEs bought these subprime mortgages in order to “expand affordable 

housing commitments”(FCIC, 2011), whilst other comment that it was purely to keep 

their position in the market. Even though the deals seemed profitable at first, they took 

down both Mae and Mac when the market collapsed, as they were hit especially hard. 

To ensure they do not go bankrupt, which would affect the whole world on a global 

scale, the Federal Housing Finance Agency (FHFA) took them into its care and later 

made them pay dividends to the United States Treasury. 
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2. LITERATURE REVIEW 
 

In this section, a few studies, researches and analyses on topics related to mortgage-

backed securities and credit default swaps as well as the subprime mortgage crisis as a 

whole will be presented and summarized. The focus is mainly on empirical analyses and 

their results as well as the academic background of the variables used.  

Academic paper by Stroebel and Taylor (2009) analyses the “Estimated Impact of the 

Fed’s Mortgage Backed Securities Purchase Program”. After housing prices recognized 

a steep decline at the end of 2008, Federal Reserve decided to take action in order to 

stabilize the market. They selected an approach based on purchasing mortgage-backed 

securities in order to reduce mortgage interest rates. The initial budget of $500bn was 

exceeded by $750bn to reach its final value of $1.25bn and was accompanied by 

programs to purchase GSE-debt and medium-term Treasury securities with a total 

budget of $500bn (Stroebel, Taylor, 2009). 

After 2 years of drastic increasing, mortgage spreads reached their peak at the end of 

2008 and during 2009 eventually came back to their long-run average. Stroebel and 

Taylor question whether this return to the steady level was indeed a result of the Federal 

Reserve’s program or was in fact influenced by other factors in the market. The public 

believed in Fed’s policy and mostly shared an opinion that “mortgage rates dropped 

significantly on the announcement of this program and have fallen further since it went 

into operation” (Stroebel, Taylor, 2009). Stroebel and Taylor do not necessarily agree. 

They decided to conduct an econometric analysis in order to determine the real 

influence of the government’s role in this situation. Taylor and Stroebel also claim that 

any connection between the purchase program and spreads decrease should be also able 

to interpret their radical increase during 2007 and 2008. By using the multivariate 

regression techniques, they also included prepayment risks and default risks into the 

analysis. 

Many of the mortgage-backed securities offer a prepayment option which is rather 

flexible over time, i.e. could be paid at the most favourable rate. Value of the 
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prepayment option can be determined by using various pricing tools, taking into account 

present and future interest rates and especially their predicted volatility. The most 

common technique used by investors is option-adjusted-spread (OAS), which was used 

in the National Bureau of Economic Research’s regression. 

Default risk is more challenging to measure, but it is crucial in the model. Taylor and 

Stroebel highlight its significance mainly to “ensure that the decline in mortgage 

spreads in 2009 was not driven by a decline in default risk” (Stroebel, Taylor, 2009). 

In their working paper, they employ multiple types of proxies for both prepayment and 

default risk. By using Swap-OAS regressions with GSE bond spreads, coefficient of 

total MBS purchased is neither significant or the expected sign. When controlling for 

default risk using the subordinated debt series, the results have the right sign but are, 

again, in some cases statistically insignificant. The results from the regression with 

primary and secondary markets mortgage spreads as dependent variables show that the 

impact is bigger in the secondary markets, taking values between 30 and 60 points.  

To conclude, Stroebel and Taylor claim that there is “no significant effect” of the 

Federal Reserve’s program as ever since the program has been introduced, all the 

fluctuations can be explained by increases or declines in prepayment or default risk. 

Richard Stanton and Nancy Wallace from the Haas School of Business, University of 

Berkeley, California, conducted a study “The Bear’s Lair: Index Credit Default Swaps 

and the Subprime Mortgage Crisis” (2011). In the paper, they focus on ABX.HE index 

CDS. 

In January 2006, Markit introduced an ABX.HE index which became a first instrument 

to transparently measure the value of credit default swaps (CDS) in an otherwise very 

cloudy market. By piling up 20 securities, it allocated them into six tranches based on 

their quality: AAA, AA, A, BBB and BBB- (sometimes, there was a seventh tranche 

Penultimate AAA, or PENAAA). Unlike individual CDS, ABX.HE index CDS ensure 

larger liquidity and were part of two largest pay-outs in the history of financial markets, 

the Paulson&Co securing $12mil worth in profits in 2007 and Goldman Sachs 

generating $6mil profit in the same year. 

In the 2008, Bank of England and Fender and Hordahl (2007), among others, 

commented on the unrepresentative prices on the mortgage-backed securities market 

and how even though the problems in the housing market were visible already in 2006, 
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it was not until the mid-2007 when the defaults of mortgages started to drop the indices 

of the riskier tranches. To analyse this hypothesis, Stanton and Wallace constructed a 

“back-of-the-envelope“ model using data from over 360 000 individual loans 

underlying the ABX.HE index in the period from 2006-2010, which they subsequently 

used in a formal model describing the market expectation of defaults. 

The role of the ABX.HE index is to control prices of specific tranches of mortgage-

backed securities. The index is published every six months and the set of these 

underlying securities is called a vintage. Each vintage is constructed out of 20 pools of 

subprime MBSs which have to meet certain criteria: no more than four loans can be 

from the same originator, no more than six from the same contractor, the size of the deal 

must exceed $500mil and FICO score must be above 660. FICO score is believed to 

have a strong connection to delinquency of mortgage-backed loans as “consumer credit 

scores have similar value to commercial debt ratings as signals of information on the 

future ability to pay of the obligor and his willingness to continue to pay under the 

current debt terms” (Stanton, Wallace, 2011).  

Applying the ABX.HE 2006-2 index in the model and using calculated net present value 

for the date June 30 2009, the study shows that even if the recovery/disturbance levels 

exceeded given (extreme) values, it still would not be enough to support the quoted 

price. The correlation between the CDS prices and the real credit performance of the 

loans included in the vintage is found to be very poor. “Because our short-sale activity 

measure is a proxy for demand imbalances in the market for mortgage default insurance, 

the relative importance of its correlation with CDS price dynamics suggests that the 

practice of using the AAA ABX.HE index CDS to value subprime mortgage portfolios 

is quite problematic.” (Stanton, Wallace, 2011). 

 

A study published in The Journal of Finance by Eric Arentsen, David C. Mauer, Brian 

Rosenlund, Harold H. Zhang, and Feng Zhao (2015), investigates the possible 

correlation between credit default swaps coverage and subprime mortgage-backed 

securities defaults. Their model originates from the fact that the whole chain of 

subprime mortgages sold, beginning with the buyer, continuing through a bank and 

ending at an investment back or investment fund, was strongly connected and sensitive 

to CDSs. If the original buyer also bought credit swaps on a package of loans, he was 

less concerned about the default of the underlying mortgages as he was partially 
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protected against the loss of value. The tested hypothesis was therefore if the “CDS 

contracts referencing subprime MBS deals were positively related to the default rate of 

loans underlying the MBS” (Arentsen et al., 2015). The sample used was constructed 

out of data from “commercial banks (e.g., Bank of America), investment banks (e.g., 

Bear Sterns), and finance companies specialized in loan origination (e.g., New Century 

Financial Corporation)” (Arentsen et al., 2015) in the period from 2003-2007. In order 

to arrive at consistent results, they used propensity score matching (PSM) – compared 

the delinquency in two categories: loans with a CDS coverage and a matching set of 

loans with no credit swaps issued. They also tried to match the date of the loan 

origination, starting date of the CDS coverage and the percentage of delinquency and to 

evaluate the importance of the subprime mortgage issuer in the first place. 

The results of their research are consistent with the expectations. More than 35% of the 

subprime loans in the studied sample were in a pool covered by credit default swaps 

with a similar or adjacent closing date. “Specifically, for loans in pools where the CDO 

settlement date is no later than 180 days after the MBS closing date, we find that CDS 

coverage increases the probability of loan delinquency by 3.3% over the full sample 

period (2003 to 2007) and 5.4% over the 2004 to 2006 sub-period when CDS coverage 

of subprime loans reached its highest level. The effect of CDS coverage becomes more 

significant when we use a narrower window and require that the CDO settlement date 

be before the MBS closing date. For example, if the CDO settlement date is within the 

90 days prior to the MBS closing date, the increase in the probability of loan 

delinquency is 6.7% and 5.9% over the 2003 to 2007 and 2004 to 2006 periods, 

respectively.” (Arentsen et al., 2015). As it concerns the regression with the focus on the 

starting date variable, Arentsen and colleagues came with an outcome that “in probit 

regressions with a comprehensive set of controls (including mortgage pool fixed effects) 

there is an 18% increase in the probability of delinquency for loans originated after CDS 

coverage in comparison to loans originated before CDS coverage.” (Arentsen et al., 

2015). 

The importance of the type of bank issuing the subprime mortgages is proven to be 

significant but not completely in line with expectations. Ashcraft and Schuermann 

(2008) in their study support the public opinion that the core driver of the financial 

crisis were mainly investment banks as their large trades of subprime loan pools led to 

lowering of standards concerning qualifications of the applicants for mortgages. Results 
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of Arentsen’s analysis partially confirm this theory as the overall efficiency of subprime 

loans issued by investment banks is certainly lower when compared to other MBS 

issuers. On the other hand, when a variable representing credit default swaps coverage 

is included, the conclusion is different; commercial banks’ originated loans take the 

lead. Since they were heavily included in the derivatives and mainly swaps markets, 

they used a combination of soft and hard information of applicants to “allocate riskier 

subprime loans to MBS deals that were insured with CDS contracts.” (Arentsen et al., 

2015). 

 

In her paper, M.C.Forelle (2018) conducts a critical discourse analysis of credit default 

swap coverage in the financial trade press. By applying cultural studies of finances 

methods, she seeks to analyze how the mass-media changed the image of credit default 

swaps and therefore changed their intended usage as well. 

While derivatives made their first appearance in the 18
th

 century, CDSs are younger 

with their invention being dated to somewhere around 1994. The Investor Derivatives 

Marketing (IDM) group at J.P.Morgan managed to find a way how to forward the risk 

associated with the credit line opened for Exxon to another intermediate and made a 

deal with European Bank for Reconstruction and Development (EBRD). This “single-

name” credit swap was the first issued swap in the market as was seen rather as an 

insurance instrument than an opportunity to get rich. Nevertheless, not much later the 

team recognized the huge potential in this kind of instrument and started exploring its 

possibilities. In order to make credit default swaps available for a wider scope of 

investors, they needed to create a market with affable conditions. Inspired by the 

techniques the mortgage market has been already using for decades, they constructed a 

collateral debt obligation (CDO) and applied a similar process to CDSs as well.  

In the 1990s, CDSs started being an integral part of the mortgage market. Even though 

the highest-branches ones constructed the majority of the deals (as they were assumed 

to never default), swaps were sold to various investors with various levels of risks, 

satisfying both sides of business. It did not take much time for the federal regulators to 

notice a new movement on the institutions accounts and start the debate about possible 

regulations. J.P.Morgan and other at that time already frequent users of derivatives 

opposed the Commodity Futures Trading Commission (CTFC) by stating that the swaps 

should be treated as an over-the-counter (OTC) instrument and that no set of strict rules 
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is needed to be implemented. The passage of the Commodity Futures Modernization 

Act of 2000 resulted in OTC swaps being surveilled only by International Swaps and 

Derivatives Association (ISDA) and is nowadays considered as one of the biggest 

triggers of the financial crisis in 2008. 

In her study, M.C. Forelle collected all sorts of trade journals, magazines, and 

newspapers from 1994 to 2007 based on a key word “credit default swaps”. 

Subsequently, she analysed which factors influenced investors and modified their 

intentions with derivatives. Along with their immense increase, CDSs have been called 

“financial weapons of mass destruction” (Forelle, 2018), “the bet that blew up Wall 

Street” (Forelle, 2018) or “turning a bad situation into a catastrophe” (Forelle, 2018). 

Michael Wang, a senior vice president of Lehman Brothers, investment bank which 

with over $600bn in debt in 2008 had to file for bankruptcy and still remains considered 

the biggest fall in the financial sector, said in 2005 that “(CDSs) provided traders with 

the opportunity to completely eliminate the risk associated with buying an asset” and 

that by “using CDSs, traders could take advantage of profit opportunities without 

having to worry about the risk of failure”. It is safe to say that they were no longer a 

safe insurance instrument but a yet unexplored way to make big and fast money.  

She highlights this above mentioned characteristic as the most important influence: both 

the investors and publications tended to focus only on short term money. They rarely 

took into consideration long-term effects of the trades or systematic risks. The “correct” 

usage was not linked to an overall benefit for the financial system but rather to an 

individual making the most of it. Papers and journals presented CDSs as an innovative 

way of how to gain on something bad and not hurting anyone; even though it was 

practically the other way around. The second variable Forelle noticed was a never-

ending competitive pressure. Since not many people understood the mathematics and 

logistics inside the derivatives and CDOs in the first place, many people just took it as a 

given. Volatility, instability and unexpected behaviour of CDS was something that was 

prescribed and supposed to be happening and therefore no one really thought about it 

any further. In the publicity, they were described as a train of opportunities rapidly 

moving forward with only two options: you either jump on it or miss out on a business 

offer of a lifetime. 

As a result of her study, M.C. Forelle concludes that while not disrespecting the 
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mathematic, statistic and corporate aspects of trades themselves, there exists a strong 

correlation between the public opinion, social pressure and economic behaviour. It was 

also linked to plausible deniability of bankers; many of them confirm that while it did 

seem rather odd that their institution did not have a strong surveillance chain regarding 

swaps and CDOs, they thought that no one else regulated them either and therefore did 

not raise any red flags. The comparisons of financial firms rarely get of the balance 

sheet or income statement and so Forelle confirms that the whole industry was, in some 

way, blinded. 

As a summary of the four studies we have presented, a table has been created with 

results of particular researches. 

Summary of research results from various sources 

DETAILS MODEL 

Authors 

Years of data 

collected Dependent var. i.d.d. i.d.d. i.d.d. 

Stroebel, 

Taylor 

(2009) 2005-2008 

CDS spread 

decrease 

government 

purchase 

programme 

prepayment 

risks 

default 

risks 

     0 + + 

Stanton 

et 

al.(2011) 2006-2010 CDS prices 

real credit 

performance 

ABX.HE 

index rating - 

 

    0 - - 

Arentsen 

et al. 

(2015) 2003-2007 

mortgages 

delinquency settlement date type of bank 

CDS 

coverage 

      - + + 

Forelle 

(2018) 1994-2007 

Correlation between public opinion, social pressure and 

economic performance 

Source: Author-based on various sources 

Hypotheses tested in this thesis are inspired by previously presented researches. 

Arentsen et al. (2015) conducted a research which was a basis for all three models 
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constructed in the Methodology chapter. Since they arrived at the conclusion that there 

is a strong correlation between mortgage delinquency and the maturity of the covering 

CDS, we formulated Hypothesis 1: The mortgage delinquency rate increased as the 

maturity of an underlying loan decreased. The second study made by Stanton et al. 

(2011) talks about the adequacy of bond rankings. Therefore, the idea was to explore the 

possible connection between inferiorly ranked loans, i.e. junk loans, and the volume of 

CDS issued. Hence the Hypothesis 2: The volume of subprime (“junk”) mortgages 

increased as the volume of CDS increased. Finally, the third hypothesis came from the 

study of Stroebel et al. (2009) which focused on the overall spread decrease and its 

triggers. We decided to take a look at the issue from another point of view and test 

whether the delinquency rate followed the same trend. Hypothesis 3: The mortgage 

delinquency rate was higher in the 2006-2008 period than in the 2009-2011 period. 
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3. METHODOLOGY 
 

In order to analyse the potential relationships between the dependent and selected 

independent variables, we have selected the approach of a probit model. We have 

created a system of three probit models to support our research question: how the 

probability of mortgage delinquency depends on the volume of credit default swaps 

issued. To elaborate the issue a bit further, “the volume of credit default swaps issued” 

was branched differently in every model; the first one divides them based on the 

underlying sector, the second on their maturity and the third one on their rating. The 

dependent variable is common to all three models; mortgage delinquency rate described 

in the data description section. Explanatory variables differ for each model. 

Probability model, also known as probit, is a regression where the dependent variable 

can be part of only two possible groups of answers. Given the particular independent 

variables in the model, the probability of Y (dependent variable) taking a certain value 

(0 or 1, in any kind of way; in our case either a functioning or a delinquent mortgage) 

changes. In general, we can describe it by the following equation 

 

Pr(Y=1|X)=(XT) 

Source: Wooldridge (2010) 

Where Pr(Y=1|X) signifies probability of Y being 1 given variables X,   is a 

cumulative distribution function of the standard normal distribution (cdf) and   is a 

certain parameter, mostly calculated by the maximum likelihood method. In essence, the 

goal of the probit regression is to determine what is the probability of the dependent 

variable falling into the one selected category of results (in our case a delinquent 

mortgage) given certain variables.  

The main reason why the standard procedure with an OLS regression was not used was 

the form of the research question. Since mortgage delinquency is a percentage-

expressed and very particular variable, we are more interested in the share of delinquent 

loans in comparison with the total value of issued loans rather than only a strict number 

of default mortgages without a “setting an overall background”. Therefore, when using 

a probability model, we get more accurate results than we would get by using any other 

method.  
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Apart from supporting our research question, we test three hypotheses:  

1) The mortgage delinquency rate increased as the maturity of an underlying loan 

decreased. 

2) The volume of subprime (“junk”) mortgages increased as the volume of CDS 

increased.  

3) The mortgage delinquency rate was higher in the 2006-2008 period than in the 

2009-2011 period. 

In the first model, the explanatory variables represent one underlying section each. 

There are seven of them: sovereigns, portfolio or structured, non-financial firms, 

financial firms, ABS&MBS, multiple sectors and other. The main purpose of this model 

was to determine whether the swaps differentiated across the industry and if one was 

more likely to buy “insurance instruments” when being a part of a specific business 

district. Even though the crisis originated mainly from financial firms, unfortunately 

they were not the only ones getting involved in the overall collapse; that is why non-

financial firms were also involved in the model. 

The second model describes the probability of mortgage delinquency potentially 

changing based on the maturity of the underlying loan, i.e. directly testing our first 

hypothesis. Three categories, “up to and including one year, over one year and up to 

five years and over five years”, are used to describe the possible correlation between the 

loan ending in the near future, during the crisis or after the collapse and it’s default. 

The final model elaborates the relationship between our left-side explained variable and 

tranches-based allocation of swaps depending on their official rating. Explanatory 

variables included investment grade, below investment grade, AAA/AA, A/BBB and 

non-rated loans. As the mortgage delinquency has a direct relationship to the quality of 

the loan, one of the side-goals of this model was to explore how adequately (and 

truthfully) were the swaps and loans rated in the first place. 

The dependent variable common to all three models is the delinquency rate on single-

family residential mortgages which were booked in domestic offices in commercial 

banks. Data collected for this variable serve their purpose to test the second hypothesis 

of this thesis. As it concerns the third and last hypothesis, sufficient evidence for its 

rejection is included both in data collected and results of the model estimation. 
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4. DATA DESCRIPTION 
 

In order to test our hypotheses, we collected data from various sources and inserted 

them in our models.  The dependent variable, which is common to all three models, is 

presenting the delinquency rate on single-family residential mortgages which were 

booked in domestic offices. It consists of mortgages issued by all commercial banks in 

the United States in the period 2005-2010. The data are in a percentage form, seasonally 

adjusted and were published by Federal Reserve Bank of St. Louis (FRED). Collected 

data are on a quarter basis but were modified to fit the semi-annual basis of the 

independent variables in the models.  

Data are in line with our expectations about the mortgage delinquency percentage over 

time. In the years 2005 and 2006, the rate does increase but not very significantly; from 

1.42 at 1.1.2005 to 2.08 at 1.1.2007. From the beginning of 2007 to the mid-2008 

(1.7.2008) we observe a larger increase of almost 3.30 points and the numbers keep 

increasing until they reach their peak at 1.1.2010 with 11.54% delinquency rate.  

Even though the financial crisis was considered the most severe during the years 2007 

and 2008, it is logical that it took some time for the disruptions to affect the mortgage 

default rate directly. Therefore, we observe the steepest increase of the rate at the end of 

2008.  

Mortgage delinquency rate in the period  

Units: percentage points 

Source: FRED 
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The collected data from the over-the-counter (OTC) derivatives statistics department 

from the Bank for International Settlements (BIS) Statistics Explorer about credit 

default swaps and their notional values were divided and used in three models. In the 

first one, CDS are divided by the derivatives underlying risk sectors with each sector 

constructing one independent variable; sovereigns, portfolio or structured, non-financial 

firms, financial firms, ABS&MBS, multiple sectors and other. The dataset also includes 

additional information about the observed CDS like the “derivatives measure” and 

“derivatives instrument”; we observed both single-name and multi-name swaps. The 

data were crunched and subsequently used to create a summary table which was later 

used for the creation of the model. As the data are semi-annual, we made a sum of all 

swaps in the certain sector and in the certain point in time, creating a time-series sample 

for the time period January 1, 2005-January 1,2011. Every sector apart the “sovereigns” 

had a minimum value zero (based on the summary of Model 1, source R-studio), which 

means sovereigns had purchased at least some swaps at every chosen date. 

“ABS&MBS”, “multiple sectors” and “other” had the minimum amount of data 

collected and therefore presented only their means and maximums in the summary. 

“Non-financial firms” had bigger both mean and maximum value than “financial firms”, 

which was rather unexpected.   

Data summary from Model 1 

USDm Sovereigns Portfolio or structured Other 

Min.           2 023 020                                        -                           -        

1st Qu.         12 876 655                      13 941 482                         -        

Median         20 870 769                      27 952 849                         -        

Mean         18 331 849                      30 209 437                15 214      

3rd Qu.         24 523 742                      45 516 741                         -        

Max         31 755 589                      57 175 047             197 786      

 

USDm 

Non-financial 

firms Financial firms ABS & MBS 

Multiple 

Sectors 

Min.                              -                                 -                         -                               -        

1st Qu.            14 999 738                   198 699                       -                               -        

Median            41 496 645              45 717 939                       -                               -        

Mean            35 551 069              31 421 448                3 042                      6 084      

3rd Qu.            49 191 743              53 488 722                       -                               -        

Max            73 892 392              61 088 319             39 539                    79 078      

 

Source: R-studio 
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The second model works with credit default swaps being branched based on their 

maturity. We created three independent variables presenting three categories; up to and 

including one year, over one year and up to five years and over five years. Derivatives 

measures and derivatives instruments were included in the database, same as in the first 

model. The “over one year and up to five years” group of swaps was the most numerous 

of the three classes selected with overall sum of USD 3,113,073,944 million and the 

most mortgages were issued and sold in the beginning of 2008 (USD 696,034,229 

million).  

There is a colossal difference between minimum values across these three selected 

variables. While the “over one year and up to 5 years” starts at USD 49,732,565 million, 

the “up to and including one year” reaches only USD 5,103,304 million. The similar 

difference can be observed also at means and maximum values; the shortest swaps were 

the least popular ones being approximately one tenth of the medium-long ones. The 

“over five years” ones, ending presumably after the crisis and the mortgages and swaps 

boom, keep their values closer to the “up to and including one year” ones but do not 

jump out in any of the observations. 

Data summary from Model 2 

 

Source: R-studio 

 

In the third final model, we used the rating of the swaps to divide them into five 

branches: investment grade, below investment grade, AAA/AA, A/BBB and non-rated. 

The non-rated group is the smallest one and proved to be statistically non-significant 

and therefore did not disrupt the model. As the misbehaviour of rating agencies was one 

of the main reasons of the collapse of financial system, a significant relationship 

between the dependent variable and this set of data was suspected.  

USDm 

Up to and including 1 

year 

Over 1 year and up to 5 

years Over 5 years 

Min.                           5 103 304                                   49 732 565                13 020 076      

1st Qu.                         18 591 673                                 154 614 720                62 498 901      

Median                         35 593 536                                 251 853 522                93 610 887      

Mean                         30 008 359                                 239 467 226              103 131 618      

3rd Qu.                         40 366 710                                 290 642 394              145 451 649      

Max                         47 439 398                                 441 501 961              224 380 700      
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The “investment grade” group is the most numerous one but also the most general one. 

It is followed by “A/BBB” rating division which is not yet considered as a junk or a 

subprime mortgage category but for sure is not the safest one. The safest one, 

“AAA/AA” reached not even one quart of the previous one which is logical; since they 

had much smaller chances of default, the number of swaps based on these loans as their 

underlying assets tends to be much more inferior. Even though the maximum of the 

“non-rated” category is not the smallest one observed, the sum of all values across the 

selected time series (USDm 590,079,491) is the lowest one in this set of variables; 

therefore, we do not have to be concerned by its existence in the model. 

Data summary from Model 3 

USDm Investment grade AAA / AA Non-rated 

Min.             28 388 774                  5 956 682                  3 817 289      

1st Qu.          128 464 996                  9 559 373                31 816 781      

Median          186 650 495                13 812 744                40 854 803      

Mean          178 636 502                14 246 614                45 390 730      

3rd Qu.          221 380 121                17 483 724                66 411 468      

Max          315 113 214                23 273 243                97 488 215      

 

 

 

 

 

 

Source: R-studio 

 

 

 

 

 

 

 

 

 

 

USDm Below investment grade A / BBB 

Min.                    3 384 965                  17 574 826      

1st Qu.                 26 265 505                  33 108 049      

Median                 56 141 691                  67 449 256      

Mean                 47 304 340                  62 309 731      

3rd Qu.                 67 340 506                  84 362 124      

Max                 88 724 260               109 205 920      
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5. RESULTS AND DISCUSSION 
 

After inserting collected data into three created and optimized models, we have arrived 

at some expected and some surprising results. One by one, Hypotheses and their tests 

accompanied by according models will be presented and summarized. 

 

5.1 Hypothesis #1 : The mortgage delinquency rate increased as the 

maturity of an underlying loan decreased. 

 

In the second model, we arrived at interesting results which helped us with testing 

Hypothesis #1. After running the probability regression, the variable “Up to and 

including one year” was proven statistically significant. Besides correctly identifying an 

existing serious relationship between the dependent and an independent variable 

(Arentsen et al., 2015), it helped us to arrive at the conclusion that ] (also supported by 

the estimate of “Over 5 years” variable, which is negative). Two stars and Pr(>|t|) value 

of 0.0024 confirm a strong statistical significance at 0.001 level and therefore an 

undeniable connection between the two studied instruments. By virtue of these results, 

we can say we do not reject the Hypothesis #1. 

 

Model 2 Estimate Std.Error t value Pr(>|t|) 

 
(Intercept)  -2.732e-01 1.028e+00  -0.266 0.7965 

 Up to and including 1 year 3.167e-07 7.590e-08 4.173 0.0024 ** 

Over 1 year and up to 5 years 1.121e-08 1.647e-08 0.681 0.5130 

 Over 5 years  -6.326e-08 1.965e-08  -3.219 0.0105 * 
 

Source: R-studio 

 

The “Up to and including one year” variable is not the only statistically significant one 

in this model as “Over 5 years” has Pr(>|t|) value of 0.0105 and is statistically 

significant at 0.01 level. Despite this fact not being essential for our Hypotheses, it is 

fundamental for our research question and for our analysis as a whole. Since two out of 

three employed variables in this model were proven to be statistically significant, we 

can conclude that there was an indispensable bond between the mortgage delinquency 

rate and credit default swaps issuance divided by their maturity. 
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5.2 Hypothesis #2 : The volume of subprime (“junk”) mortgages 

increased as the volume of CDS increased. 

 

In the third model, CDS were distinguished by their rating. It was well known that not 

all mortgages who got the premium AAA or AA rating were indeed classified for that 

quality tag (Stanton et al., 2011), as the rating agencies collaborated with the investors 

and issuers. Therefore, we were also controlling for the estimate presenting the 

coefficient in front of AAA/AA mortgages as the underlying asset of the swaps in case 

the vast majority of them were indeed “junk”. 

 
Model 3 Estimate Std.Error t value Pr(>|t|) 

 (Intercept) 3.455e+00 1.964e+00 1.759 0.1219 

 Investment grade  -8.782e-08 5.045e-08  -1.741 0.1252 

 AAA/AA  -1.825e-07 3.437e-07  -0.531 0.6119 

 Non-rated 5.879e-09 7.862e-08 0.075 0.9425 

 Below investment grade 3.139e-07 1.265e-07 2.482 0.0421 * 

A/BBB 8.201e-08 6.773e-08 1.211 0.2652 

  
Source: R-studio 

 

Statistical significance occurred at one of the variables which was in line with our 

expectations. “Below investment grade” was a category of swaps based on the 

mortgages who were not supposed to be even issued in the first place. They did not 

meet any qualification criteria, from “no-income” bonds to “no-asset” loans (ninja loans 

were a specific kind belonging to this group). As they were very fragile and volatile, 

buying an insurance instrument for this kind of risky investment seemed like a smart 

action. On the other hand, it created a magic circle: the more swaps people purchased, 

the more junk and risky loans were issued. That led to more insurances and the process 

repeated itself again. Now that this variable has been proven statistically significant, we 

can say we cannot reject Hypothesis #2 as subprime “junk” mortgages are identified as 

“below investment grade”. 
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5.3 Hypothesis #3 : The mortgage delinquency rate was higher in the 

2006-2008 period than in the 2009-2011 period. 

 

 

 

 

 

 

 

 

 

 

 

 

Source: FRED 

As it concerns Hypothesis #3, it was based on mortgage delinquency alone. Built on the 

grounds of various after crisis reports (Stroebel, Taylor, 2009) the default rate was 

supposed to be the biggest one right before the burst of the real estate bubble, i.e. bigger 

in the period 2006-2008 than 2009-2011. After the market (barely) survived the hit, we 

expected some slight afterglow of bonds failing, but real numbers surprised us. 

Compared to 5,30% delinquency in the middle of 2008, years 2009-2011 present 

numbers twice as big. Beginning with 7,96% at 1.1.2009 and reaching its peak at 

1.1.2010 with 11.54%, the period 2009-2011 is a period of (almost) continuous increase 

of default rates. Furthermore, we decided to calculate average delinquency rate for both 

periods; 2006-2008 turned out to be 2,85% and the one for the period 2009-2011 9,97%. 

Therefore, based on the collected data which are detailly presented in both numerical 

and graphical form in the Data description section, we reject the Hypothesis 2.  

 

5.4 Model 1 estimation 
  

Even though it has not been connected to any specific hypothesis, in the first model 

(Model 1) we analysed the probability of mortgage delinquency in connection with 

credit default swaps divided by underlying sectors. We expected no particular results 

from this model as there were no certain proofs in studied literature that usage of swaps 

DATE Mortgage delinquency 

01/01/2005                        1,42      

01/07/2005                        1,59      

01/01/2006                        1,61      

01/07/2006                        1,74      

01/01/2007                        2,08      

01/07/2007                        2,71      

01/01/2008                        3,67      

01/07/2008                        5,30      

01/01/2009                        7,96      

01/07/2009                        9,53      

01/01/2010                      11,54      

01/07/2010                      10,59      

01/01/2011                      10,36      
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differed across sectors. On the other hand, there were data proving an imbalance 

between swaps issued by commercial and investment banks (Arentsen et al., 2015), 

hence we wanted to compare financial firms (both types of banks) with non-financial 

and other types of institutions. 

Model 1 Estimate Std.Error t value Pr(>|t|) 

(Intercept) 3.287e+00 1.575e+00 2.086 0.0913 

Sovereigns 1.7173e-07 1.397e-07 1.226 0.2747 

Portfolio or structured 4.053e-08 6.613e-08 0.613 0.5668 

Non financial firms 2.811e-09 7.3963-08 0.038 0.9711 

Financial firms  -9.217e-8 7.466e-08  -1.235 0.2718 

ABS & MBS 3.306e-05 1.184e-04 0.279 0.7912 

Multiple sectors 5.110e-05 2.707e-05 1.887 0.1178 

Other 8.257e-06 2.363e-05 0.349 0.7410 
 

Source: R-studio 

As observed, only negative coefficient is associated with “Financial firms” variable. But 

even though the coefficient could be considered big enough, the standard error is larger 

than it should be and therefore the variable is not statistically significant at any level in 

this model. “Multiple sectors” variable is the closest one to stat. significance but still has 

the Pr(>|t|) value bigger than 0.05. As it concerns other variables figuring in the model, 

the biggest estimate is associated with “Other” and the lowest with “Sovereigns”. 

Even though we have not found any indices that underlying sectors of issued swaps 

might be correlated with the fluctuating rate of mortgage delinquency, this nonexistence 

is a satisfying outcome of our Model 1. 

5.5 Summary of findings and contribution 

 

After concluding our analyses and either rejecting or not rejecting hypotheses, we used 

the table available in the Chapter 2, Literature review, with results from other researches 

and completed it with our own. 
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DETAILS MODEL 

Author Data Depend. var. i.i.d‘s 

This 

study 

2005-

2010 m. delinq. r. Sov. Port. Non-f. Fin. ABS Mult. Oth. 

Model 

1     0 0 0 0 0 0 0 

This 

study 

2005-

2010 m. delinq. r. Up to 1y 1y-5y 

Over 

5y - - - - 

Model 

2     + 0 -         

This 

study 

2005-

2010 m. delinq. r. Invest.gr. AAA/AA 

Non-

rat. 

Below 

inv. A/BBB - - 

Model 

3     0 0 0 + 0     
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6. Conclusion 

The effects of the subprime mortgage crisis 2007-2009 have been inspected by various 

academics and financial professionals. For example, Arentsen et al. (2015) conducted an 

analysis very similar to the one found in this thesis, questioning the relationship 

between mortgage delinquency and the volume of CDS issued. However, they focused 

mainly on the maturity alone. 

This thesis, on the other hand, creates three different models with the same dependent 

variable in order to define potential relationships across different criteria pools. Since 

mortgage delinquency is not solely dependent on maturity, we also used collected data 

about underlying sectors of the swaps and their official ranking given to them by 

(possibly corrupted) ranking agencies. After obtaining a solid theoretical basis and 

being inspired by the studied literature and financial reports, we came up with 3 

Hypotheses which were tested and either rejected or not rejected.  

Aspiring to get approximately the same outcome as did Arentsen et al. (2015), we 

created a probability model studying the dependency of mortgage delinquency on the 

maturity of the swaps. Narrowing it down to three variables, “Up to and including one 

year”, “Over one year and up to five years” and “Over five years”, we arrived at two 

statistically significant variables. “Up to and including one year” being significant with 

a positive coefficient and “Over five years” with a negative one give us enough 

information to see the rate was higher for shorter and lower for higher maturities and 

that there is an undeniable connection between these two instruments. Therefore, we did 

not reject Hypothesis #1. 

As the corruption of rating agencies was described in both this thesis and other studied 

literature (Stanton et al., 2011), a correlation between “junk” bonds, their swaps and 

loan delinquency was strongly suspected. “Junk” bonds were defined as bonds which 

did not meet any qualification criteria, from “no-income” bonds to “no-asset” bonds and 

were extremely fragile and unstable. Therefore, we made them a proxy, the variable 

“Below investment grade” in Model 3 of this thesis and it has proven to be statistically 

significant. In other words, the more inferior loans got issued, the more swaps were sold 

on these loans as well. That inevitably led to the feeling of safety, thanks to the 

insurance nature of the swap, which later provoked an even stronger issuance of 
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subprime loans; this eventually created an enchanted circle. By the virtue of obtained 

results, we did not reject Hypothesis #2. 

The fundamental stone of this analysis was the delinquency rate, which was also the 

topic of the third and final Hypothesis. Since the biggest housing market boom in the 

United States was in the years 2006-2008 and the “official ” start of the financial crisis 

was in the end of 2008, we suspected a higher rate of default in this period rather than in 

2009-2011. Numbers showed otherwise; the afterglow was stronger than expected and 

when comparing average mortgage delinquency rates for both studied periods (2,85% in 

2006-2008 and 9,97% 2009-2011), we arrive at the conclusion that we reject 

Hypothesis #3. 

By conducting this thesis, we contributed to the overall system of researches done about 

the subprime mortgage crisis by now. Being it as complex as it is, every model 

constructed and every variable proven statistically significant is a step closer to getting 

the complete picture. In order for it to be manageable, this thesis and all others aspire to 

offer reliable and complete information and by that support the prime main goal: to 

prevent a similar world scale collapse from happening again. 
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