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Abstract 

This thesis set out to explain the securitization process of subprime mortgages in order to investigate if there exist 

inherent factors of the process that may have contributed to the recent subprime crisis. A thorough exposition of 

securitization theory is made together with simulations of how cash flows and credit risks are estimated by the 

market. We present two inherent factors that possibly have facilitated the exacerbation of the subprime crisis, how 

the transferring of risk is conducted and the complexity of the product which produce information asymmetry. We 

also find that the market standard model for estimating risk of Collateralized Mortgage Obligations, the reduced 

form one factor Gaussian Copula model, has weaknesses that makes the model sensitive to assumptions on the 

underlying assets. In our analysis we find it ex post puzzling to think that the market had so much confidence in 

the securitization of subprime mortgage loans to transform originally bad loans to safe investment vehicles. 
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1. INTRODUCTION 
The need for handling risk and liquidity has given birth to numerous different financial 

innovations such as options, futures and more recently securitized products like Collateralized 

Mortgage Obligations (CMOs). Historically banks have been the main financial intermediaries 

through which savers could provide funding for those in need of capital. However financial 

innovations in the American debt/mortgage market have shifted some of the intermediation 

from the banks to the capital markets through a process called securitization. The innovation of 

securitization is extensive and there are several different structures of securitized products, some 

which are highly complex. A basic example of securitization is when an issuer pools multiple 

individual assets together in order to sell shares of the combined asset pool to different investors. 

Securitized products are tradable and therefore provide liquidity in the debt market. The 

innovation of securitized products has helped the market to target different investors risk 

profiles, which has increased the possibilities for diversification and helped to disperse risk to 

those willing to carry it. An et al. (2008) showed in a study that through Mortgage-Backed 

Securities (MBS) the funding cost of loans was reduced by 11 basis points, the results prove that 

there is value in securitization. The importance of securitization can be quantified, during 2006 

and 2007 about $1.2 trillion worth of subprime loans were originated out of which 80% was 

securitized (Gorton, 2009) 

 The recent financial crisis has however cast some doubts and blame on the industry of 

securitized products. The MBS went from having been a very popular investment alternative with 

high yield combined with a “believed” low risk, to be a frequently downgraded security in 2007 

that investors feared, Moody’s alone downgraded 1400 CMO tranches between January and 

December 2007 (Fender et. al 2008).    

 The problem this thesis set out to explain is based on the extreme growth mortgage-backed 

securities experienced in the U.S. and the following crisis. We identify the following problems: 

• Which inherent factors caused the mortgage banks to lend large amount of money to poor 

credit quality individuals in the U.S.? 

• How could so many mortgage-backed securities with high ratings be downgraded or even 

default? Was the true risk of mortgage-backed securities misunderstood? 

 The interest of this thesis lies within its possibility to create understanding of a complex 

product and its process. This thesis will explain mortgage-backed securities and identify inherent 

factors of the securitization process that may have contributed to the subprime crisis. When 

doing this we will also look into how the credit risk is estimated and evaluate the model used for 

pricing MBSs by the market. This will provide a foundation for a discussion about the viability of 
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MBS and its future.  

1.1 Purpose 

Our purpose with this thesis is to investigate wetter the securitization process of subprime 

mortgage loans has inherent factors that could explain the failure of the Collateralized Mortgage 

Obligations. The interest of this thesis lies within its possibility to create an understanding of how 

a complex product could exacerbate the subprime crisis. 

1.2 Background: Subprime Crisis 

The subprime crisis shares the root of many historical financial crises, such as the Dutch Tulip 

bulb bubble in the mid 1630s or the millennium dotcom bubble; overly speculation of an asset. 

This time around the American housing market was in the investors focus. The foundation for 

the subprime crisis was set in the beginning of this decade when stock markets were plunging 

after the dotcom bust, 9/11 and the invasions of Afghanistan and Iraq. The Federal Reserve 

Board (FED) cut the federal funds rate to a record low in the summer of 2003 in order to 

stimulate the American economy, see diagram 1.1. Central banks around the world followed the 

FED’s example and lowered their interest rates as well. When central banks drastically cut the 

interest rate they usually worry that by lowering the interest rates they might spark a high 

inflation. However now the fear for inflation was not a big issue since China’s entrance into the 

World Trade Organization lowered trade barriers and a flood of Chinese-made goods made 

prices fall almost everywhere. The great Chinese growth drove up the prices for oil and other 

commodities. This made the U.S Trade deficit to grow bigger and bigger. It was possible for the 

U.S. Trade deficit to surge because of investments in US Treasury bonds by cash-rich investors 

from Asia, the Middle East and other commodity producing states. Later these investors turned 

to more risky financial instruments such as bonds backed by subprime mortgages in order to gain 

higher returns. M. Zandi (2008) argue that “the two factors of extraordinarily low interest rates and surging 

global investor demand combined with the growth of Internet technology to produce a period of intense financial 

innovation.”  Wall Street had long been engaged in designing new ways to invest, and with the 

favorable conditions at the time the financial innovation machine flourished. The new securities 

the people on Wall Street came up with were complex. The CMO became a highly demanded 

security by global investors since American homeowners historically had a good track record of 

paying their mortgages even at times when the economy had been tough. Investors that formerly 

only could invest in AAA-rated fixed income securities because of regulations could now reach 

higher yields by investing in AAA-rated structured products that was based on subprime 

mortgages (Brunnermeier, 2009).  
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Diagram 1.1 U.S. Federal Fund Rate 

 

Source: Federal Reserve 

Spurred by the historically low interest rate (the mortgage rate hit a 45-year low in June 2003) the 

house market in the U.S. experienced a remarkable growth. Average house prices rose with 93% 

to 137%1 from 1996 to 2003 (Sanders, 2008). The cost of borrowing had plunged and mortgage 

credit had become increasingly ample when funds poured in to mortgage related securities. The 

speculation started to infect the housing market. Homeowners, based on the historical increment 

in house prices, thought that investing in housing was the best investment they could make. The 

house prices in the United States had not experienced a nationwide downturn since the Second 

World War (Brunnermeier, 2009). Nevertheless the growth in house prices started show signs of 

weakness in the spring of 2005, see diagram 1.2. The interest rates had climbed for almost a year 

and the mortgage needed to buy a house was out of reach for many homebuyers.  

 

 

 

 

 

 

                                                 
1 Depending on index employed. 
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Diagram 1.2 House Price Index in the U.S. 

 

Source: S&P/ Case Shiller home price values. 
 

The mortgage lenders feared that the housing boom was over and looked for new ways how to 

entice more homebuyers. With the help of adjustable rate mortgages with low initial teaser rates 

the mortgage lenders expanded the number of potential homebuyers (Gorton, 2009). The size of 

the down payments required for buying a house was also lowered by mortgage lenders. In order 

to further expand their clientele of borrowers, mortgage lenders offered loans to borrowers 

without having to prove they had a sufficient income or savings to pay the monthly payments. 

These subprime borrowers faced a potential major payment chock after two years when their 

loans were to be reset. The FED kept on raising the interest rates and in the summer of 2006 the 

bust was a fact; borrowers could simply no longer afford to pay their mortgages or refinance and 

the default rates surged.  

1.3 Background: Securitization Explained 

This section will give a brief overview on securitized products but will also give insight in the 

process. A securitization can be described as a transfer or sale of an asset to a third party which 

pool assets together and issues securities whose cash flows are backed by the original assets cash 

flow. This process works both as a mean for financing, redistributing risk and convert illiquid 

asset into tradable securities (Culp, 2006).  

Kothari (2006) brings up two main categories of securitized products, existing 

assets and synthetic securitization. Existing assets is when the securities issued are based on 

already existing assets and their future payoff profile. Synthetic securitization is when there is no 

real transfer of assets, this category consists mostly of credit risk derivatives, the most famous 
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synthetic security is the Credit Default Swap (CDS) which easiest can be described as an 

insurance.  This paper will focus on existing assets

figure 1.1.  

Figure 1.1 Overview of securitized products

 

Source: Overview is based on Kothari overview description in the
the future, however it is adjusted for this thesis.
mortgage obligation, this is within the dotted circle.

In theory mortgages are assets however because of the market size of 

(MBS) we have chosen to see it as an 

backed security can be said to finance an asset instead of an entity like a company.

assets, are isolated, which means that the investors 

associated with the ones issuing the securities or the original owners of the assets

of assets is a major foundation for securitization

Vehicles (SPV). The SPV is a bankruptcy remote en

and to distribute cash flow to investors.

sheets by transferring the assets to the SPV

originators/arrangers2 default risk and are only repayable by the assets of the SPV

                                                 
2 See section 2.1 for a description of an originator and an arranger.

synthetic security is the Credit Default Swap (CDS) which easiest can be described as an 

This paper will focus on existing assets where the underlying assets are mortgages, see 

Overview of securitized products 

Overview is based on Kothari overview description in the book Securitization: The financial instrument of 
for this thesis. We will focus on the mortgage-backed security collateralized 

mortgage obligation, this is within the dotted circle. 

In theory mortgages are assets however because of the market size of mortgage

it as an individual class like asset-backed securities

can be said to finance an asset instead of an entity like a company.

assets, are isolated, which means that the investors are only exposed to the

the ones issuing the securities or the original owners of the assets

of assets is a major foundation for securitization and has been made possible by

s (SPV). The SPV is a bankruptcy remote entity which sole purpose is to keep the assets 

and to distribute cash flow to investors. This also gives the chance to free capital from balance 

by transferring the assets to the SPV. The investors are therefore protected from an 

default risk and are only repayable by the assets of the SPV
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2006). The SPV is a highly complex juridical entity and the legal structure of an SPV is out of the 

scope of this paper.  

1.4 Delimitation 

This thesis will only focus on the securitization of existing assets where the asset is a mortgage 

loan, leaving out debt obligations and synthetic securities. We do not set out to explain the entire 

subprime crisis only mortgage-backed securities role in the crisis. 

1.5 Disposition 

In section 2.1 we start with describing the process of securitizing mortgage loans and present the 

different participants. This knowledge is required later on in the thesis to understand the part 

about what previous research has identified as frictions in the subprime process. In section 2.2 

we describe the motivation of securitization to provide a foundation for the analysis in the end of 

the thesis. Credit rating agencies which has a central role in the securitization process, is 

introduced in section 2.3 along with a description of different ways of credit enhancements in 

order to attain a higher credit rating. After that we examine previous research about frictions in 

the subprime process that has been identified to get a starting point for our analysis, this is done 

in section 2.4. Then we start looking into how MBSs are valued. Since valuing mortgage-backed 

securities is complicated we start with going through the characteristics of basic models in 

chapter 2.5. Simulations of the different characteristics are done in order to easier show how they 

affect the value of a MBS. Then in section 2.6 various models of how to calculate the important 

default correlation between mortgage loans are discussed and the standard model used by the 

market is explained. In the method chapter 3 we describe how the simulations have been 

conducted and motivate the use of the Monte-Carlo method. We also discuss problems we have 

encountered during our work and factors that could have affected our results. Section 4.1 shows 

a simple valuation with relaxed assumptions to give understanding of the valuation of a MBS in 

theory. Thereafter in section 4.2 a simulation of estimated loss of a CMO’s tranches, varying the 

assumption made on default correlation and probability of default, is done to exemplify the 

complexity of the valuation model and its sensitivity to systematical risk. The results from our 

simulations will be used together with previous research to in section 5 make a comprehensive 

analysis of the viability of MBSs. Our conclusions are presented in chapter 6. 
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2. THEORY 

2.1 The Securitization Process of Subprime Mortgages 

In the beginning of the decade a major part of the origination of mortgages and issuance of 

mortgage-backed securities was loans to prime borrowers, which followed the underwriting 

standards set by the Government Sponsored Agencies (GSEs). Loans and issuances of non-

agency asset classes, i.e. loans that cannot be securitized through GSEs like Jumbo3, Alt-A4 and 

Subprime loans, comprised of roughly one quarter of the total originated mortgage loan volume 

in 2001.  However by 2006 after years of intense growth in lending the non-agency MBS market 

was greater than the agency MBS market. The process of securitizing a mortgage differs from 

deal to deal. However figure 2.1 is a schematic example of how it is usually conducted. The 

process starts with the borrower (house-buyer) who turns to an originator (a commercial bank) 

who underwrites and initially funds and services the mortgage. The originator is compensated in 

two ways, first through fees paid by the borrower and secondly through proceeds gained when 

the mortgage loans are sold. The arranger (often an investment bank) buys a pool of mortgage 

loans from the originator. It is the arrangers responsibility to conduct due diligence on the 

originator. The arranger does the actual securitization; sets up the SPV, consults with credit rating 

agencies, makes necessary filings with the Securities and Exchange Commission (SEC) and 

underwrites the issuance of the security to investors. The arranger is compensated in the same 

way as the originator, by fees charged to investors and through a premium that investors pay for 

the issued securities. (Ashcraft, 2008) Credit rating agencies have not been presented here but will 

be thoroughly described in chapter 2.3. 

 

 

 

 

 

 

 

                                                 
3 Loans to prime borrowers larger than $417 000, a limit imposed on the agencies by the Congress. 
4 Loans to borrowers with good credit but without any documentation of income. 



 

 

Figure 2.1 Participants of the securitization

Source: A modified version of Ashcraft’s (2008) figure

 

2.2 Motivation behind Securitization

The main idea behind securitization is to be able to transform illiquid assets into tradable 

securities, which induces liquidity to the capital markets, this will also allow for better risk 

distribution. The Swedish department of finance conducted a 

study brings up five main points that motivates

four of these points which we consider the most important. 

o To free capital 

o To lower financing costs by achieving lower risk premiu

o To expand the investor base

o To improve risk management

Banks and other financial institutions like insurance companies are regulated on their capital 

requirements in the sense that some percentage of their capital must be equity. A financial 

institution can free capital either by selling the assets or transfer them to a SPV 

regulated by the same authorities

do. When transferring or selling the assets to the SPV, they free 

Participants of the securitization process of mortgage loans. 

 

Source: A modified version of Ashcraft’s (2008) figure, Credit Rating Agencies is described in chapter 2.3.
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still maintain the relationship to the borrower. Since the SPV is specialized on only carrying one 

sort of asset, the quality of the assets are easier to determine, which according to the Swedish 

department of finance (1998) helps investors value the assets easier which can lead to lower 

financing costs. When transferring assets to a SPV a company limits its risk to only comprise of 

operational risk. The Swedish department of finance states that increased securitization, this is 

meant in Sweden, can increase stability in the financial system. This is based on that selling the 

assets can improve the equity and the freed capital can then be used to repay debt and therefore 

increase solidity or be used for more lending or dividends to shareholders. 

A broader investor base is reached thanks to the possibility of increasing ratings and 

tailoring risk of securities. Brunnermeier (2009) states that by pooling the assets together a 

reduction of the idiosyncratic risk could make these securitized products receive higher ratings 

than the individual assets in the pool. This is also accomplished by the complex and innovative 

structure but also through credit enhancements in the SPV, see section 2.3.1 for further details. 

By lowering the risk of different securities new investors can be reached. The report also brings 

up that securitization can increase the liquidity in the market which is discussed in more details 

later on. Increased risk management comes from the possibility for different companies to 

minimize their exposure to financial risk by transferring their claims into securitized products. 

Investors of the asset are diverse and not held by a single company which further mitigates the 

risk.  Companies can also sell assets that they for any reason do not want to keep on their balance 

sheet.  

The SPV issuing securities with claims against a pool of assets can be viewed as a firm 

issuing debt and equity backed by the firm’s assets. If the Miller-Modigliani theorem (Bodie et al., 

2005) holds, securitization cannot add value since the structure of liabilities does not matter. 

However Miller-Modigliani theorem is based on the assumption that there exist perfect financial 

markets, with no asymmetric information and with no liquidity premium. A report from the 

Committee of Global Financial System (2005) states that securitization cannot add value unless 

the markets are imperfect and brings up two imperfections.  These two are: 

o Information Asymmetries 

o  Market Segmentation.  

When there exist information asymmetries an originator has more information about the quality 

of the assets, and if the originator wants to sell these loans a typical lemons problem could arise, 

this will make investors demand a premium to buy them. The originator often keeps the equity 

tranche, the most risky securities, which help to show confidence to the market. A rating of each 

tranche also helps to increase investor confidence of the quality of the assets.  
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What the committee of Global Financial Systems (2005) brings up on market 

segmentation has already been touched throughout this section; however it is an important point 

and cannot be emphasized enough. Financial market participants trade and invest by different 

needs and rules, which segments the market. Some investors are only allowed to invest in AAA 

products while some wants higher returns and invest only in BB rated securities, this allows 

arrangers that are aware of different investor need’s to tailor the product for that investor. 

Investors that benefit from the extra diversification of their own portfolios will then pay a 

premium for this.  

2.3 Credit Rating Agencies 

A credit rating agency describes the creditworthiness of bonds and securities by giving different 

ratings. Credit ratings are used to appreciate the default risk of loans and companies. The ratings 

are a way for investors and issuers to easy see the risk and compare the risk between different 

bonds and securities, which facilitate the pricing. The two largest agencies are Moody’s and 

Standard & Poor’s. The cumulative default rates per rating grade given by Moody’s are shown in 

Table 2.1.  

 
Table. 2.1 Average cumulative default rates per given rating (%) (Moody’s) 

Rating/Year 1 2 3 4 5 

Aaa 0.00 0.00 0.00 0.04 0.12 

Aa 0.00 0.03 0.06 0.15 0.24 

A 0.02 0.09 0.23 0.38 0.54 

Baa 0.02 0.57 1.03 1.62 2.16 

Ba 0.20 3.48 6.00 8.59 11.17 

B 1.26 13.76 20.65 26.66 31.99 

Caa 6.21 37.20 48.02 55.56 60.83 
 

Source: (Hull 2006) 

The same credit rating is assigned to a corporate bond and a tranche in a CMO if they have the 

same expected cumulative default rate. In a study by Fender et al. (2008) they give two reasons 

why using the same credit rating system for corporate bonds and securities with tranches is 

inappropriate. The first reason is that the tranching process produces a non-linear relationship 

between the credit quality of underlying assets and that of tranched products. This can lead to the 
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probability of rating downgrades is higher and more pronounced for securities with tranches than 

corporate bonds. The second reason is that ratings of tranched products are more sensitive to 

systematic risk than ratings of corporate bonds. Therefore ratings do not fully capture and 

summarize the risks embodied in structured products like CMOs, which results in mispriced and 

mismanaged risk exposures for investors relying on credit ratings. 

2.3.1 Credit Enhancement 

Credit enhancement is a necessity when securitizing mortgages or other forms of assets, this 

because of the information asymmetry. Since the investor does not know as much as the issuer 

about the quality of the assets in which she is investing, she does not want to buy a lemon 

(Franke et al., 2007). This is because the investor knows that the issuer wants to maximize its 

profit, therefore the investor insist on that there should be credit enhancements and that the risk 

will also be carried partly by the issuer. What should be considered is that most credit 

enhancements are in place only to make the most senior classes receive the highest rating by the 

credit rating agencies (Morokoff, 2003).  

Credit enhancements can be divided into three groups (Kothari, 2006): 

o Arranger provided 

o Structural 

o Third party provided 

The arranger provided credit enhancement is there to lower the default risk for the investors but 

also there to mitigate the information asymmetry (Franke et al., 2007). A very common credit 

enhancement in a CMO is the so called First Loss Position (FLP), this is sometimes also referred 

to as the equity tranche of a CMO and it is very common for the issuer to retain this tranche to 

show confidence in the product. The FLP servers as a buffer for losses, it takes all default losses 

up to a limit, which is equal to its volume. This is both an arranger provided credit enhancement 

if the arranger keeps this position, but also a structural credit enhancement which will be 

described below. The investors only carry losses beyond the FLP and the first losses are carried 

by the issuer/arranger, a typical CMO structure is illustrated in figure 2.2. 

 

 

 

 

 

 



 

Figure 2.2 A typical CMO struc

 

Source: The structure is a modified version of Hull & Whites (2004)
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8%, however the SPV keeps 2% as an extra spread to keep for unexpected 
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Cash and over-collaterization is when either the SPV in the beginning of the 

transaction retains part of the cash funding or the arranger gives the SPV a subordinated loan. 

However carrying cash as a buffer comes with a cost of carrying which is negative for the SPV, 

therefore some prefer over-collaterization more because then the SPV carries more assets as a 

buffer instead of non-yielding cash.  

Structural credit enhancement is always built into CMOs and is created by dividing 

the securities into different tranches that has a certain distribution scheme according to the 

tranches, these tranches are often called A, B, C and D or Senior, Mezzanine and Junior class. 

The A/Senior tranche is the safest tranche and is the first to be paid, therefore the investor in 

this class earns a low yield. The A/Senior class is most often the biggest tranche, ranging between 

75%-90% of the principal (Morokoff, 2003). The Mezzanine or B and C class is somewhere in-

between and receives higher yield but comes with a higher risk The D/Junior class is often 

referred to as the equity class, this is the FLP. Brunnermeier (2009) calls this tranche, because of 

its high risk “toxic waste” which illustrates quite well the risk of the tranche. The structure of a 

typical CMO is illustrated in figure 2.2 above. The equity tranche is often retained by the issuer 

and pays the highest yield but is by far the most risky tranche. The classes and the structure of 

different securitized products vary and is sometimes very different from what has been described, 

however this is the most common form. (Kothari, 2005) The third party credit enhancement can 

come in many different forms, and a big part of third party credit enhancement is CDSs. The 

CDS third party credit enhancement means in fact that you pay a part of your yields to in case of 

a default get the initial investment back. There also exist other forms, like insurance companies 

that insure big pools of loans. The third party credit enhancement can be very complex and we 

believe it not to be of interest for this thesis.  

2.4 Frictions in Subprime Securitization 

When securitizing mortgage loans into a CMO there are several different players with their own 

interest to look after. In Ashcraft’s (2008) staff report from the Federal Reserve Bank of New 

York he identifies different frictions in the securitization process of mortgage loans; we will 

describe four important frictions.   

The first friction to emerge in the process is between the borrower and the 

originator. Borrowers can be financially unsophisticated, especially subprime borrowers. This can 

mean that the borrower is unaware of all different financial options that are available to him. 

Even if he would know all the financial options, he might not be able to make the best choice for 

him. Morgan (2005) argues that lack of knowledge with financially unsophisticated borrowers can 
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lead to predatory lending, meaning a welfare-reducing provision of credit. The safeguard against 

predatory lending is regulation from the state.  

 The second friction is the potential information problem between the originator 

and arranger. The originator has an information advantage over the arranger regarding the 

borrowers ability to pay back the mortgage. If the safeguards aren’t strong enough, borrowers 

and originator can collaborate in order to make falsification on the loan application. For example 

either the borrower or the originator might try to convince the other part to let him borrow more 

than appropriate. This is also a form of predatory lending. 

 Friction three is between the arranger and the third parties (SPVs and credit 

agencies) where there exists an important information asymmetry regarding the quality of the 

mortgage loans. Since the arranger has more information about the quality of the mortgage loan 

an adverse selection problem emerge, the arranger can keep the good loans and securitize the bad 

loans. This is known as a typical lemons problem as described by Akerlof (1970).  The arranger 

has an information advantage to the SPV who is the agent for the ultimate investor. Also here a 

standard lemons problem arises. The market mitigates this problem through means as: the 

reputation of the arranger, credit enhancement offered by the arranger and the portfolio 

manager’s due diligence on the arranger and originator. The last third party, the credit rating 

agency, is also vulnerable to the lemons problem. The credit ratings calculate an estimated loss 

distribution based on publicly available characteristics on the pool of mortgage loans. This 

estimated loss distribution is used to determine how much credit enhancement a security requires 

in order for it to attain a certain credit rating. The arranger has an information advantage also 

here, since the credit rating agencies only conduct a limited due diligence on the arranger and the 

originator.  

 The fourth friction is a principal agent problem between the asset manager and the 

investor. Since mortgage backed securities are very complex the investor is typically financially 

unsophisticated when it comes to formulate an investment strategy, conduct due diligence on 

potential investments and find the best prices. Therefore an agent is hired, the asset manager. To 

mitigate the information advantage the asset manager (the agent) has to the investor (the 

principal) investment mandates are given to the asset manager. The performance of the asset 

manager is also evaluated relative to its peers. (In the rest of this thesis the asset manager and 

investor will to simplify be seen as one, the investor.)  However investment mandates relies 

heavily on credit ratings, which in turn gives birth to the last friction we will address; the one 

between the investor and the credit rating agency. It is the arranger who compensates the credit 

rating agency and not the investor; this creates a potential conflict of interest. The investors are 
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flows are discounted with a fixed rate. These assumptions are based on an example from Stone 

and Zissu (2005). The amount of interest and principal payment (PMT) is paid annually and is 

fixed. The formula for PMT is: 

  ��� � ����	
 �������        (1) 

Where r is the interest rate on the mortgages (10% in this case), B0 is the balance of the loan at 

time 0, T is the maturity of the mortgages. The pool of mortgages at time 0 is then the original 

balance of each individual loan B0 (100 000) times the quantity of loans m0 which is 100.

  

  ����� � ����   (2) 

 

The pool of mortgages is reduced each year by the constant prepayment rate. The amount of 

mortgages left in the pool at time t is therefore given by    

  ����� � ���1 � �������   (3) 

Where CPR is the constant prepayment rate and Bt is balance of the loan at time t. The amount 

of cash flow paid to the investors of the pass-through security is given by equation 4, where PT1 

is the amount the investors receive the first year, this is calculated using the fixed rate on the 

mortgages and the servicing fee and the guarantee fee, s and g. The g does not have to be in the 

calculations but since we are assuming no credit risk the guarantee fee is included. The guarantee 

fee is paid to the GSEs for their guarantee of payment if there is a default. 

 ��� � ���1 � �����
	���� � ����� � �� � ����
	� (4) 

Next we divide the PT into the IO- and PO-strips. The cash flow IO investors receive at time t is 

equal to the pass-through rate times the outstanding pool in the previous period.  

  ��� � � � � � �����1 � �����
	��
	 (5) 

The PO-strips cash flow at time t is then the pass-through securities cash flow at time t minus the 

IO-strips cash flow at time t, which equals: 

  ��� � ��� � ���   (6) 
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The value of the different securities is the discounted value of all annual payments with the 

“expected” prepayment rate in account. The main characteristic of the prepayment factor is that 

when the interest rate is low, more people refinance their mortgages which will increase the 

constant prepayment rate, and the opposite so if the interest rate is high less people will refinance 

their mortgage (Stone and Zissu, 2005). 

  !���� � ∑ #$%�	&'�%$�(	    (7) 

Where V(PT) is the total value of the pass-through securities and k is the discount rate. The 

formula is the same for both IO and PO as seen below. 

  !���� � ∑ )*%�	&'�%$�(	    (8) 

  !���� � ∑ #*%�	&'�%$�(	    (9) 

The example is shown under chapter 4, Empirical results, where diagrams show the cash flow 

received by investors over time. There we also show how changing the CPR and the market rate 

affect the behavior and value of the different securities. 

2.6 Models for Estimating Losses on CMOs 

When pricing a mortgage backed security the most important factor to estimate is the default 

correlation between the different mortgages (Morokoff, 2003). Default correlation is when two 

mortgages default at the same time. Default correlations exist mostly because mortgage 

borrowers can be affected by the same external events for example a downturn in the economy, 

which make them experience financial difficulties and default on the loans at the same time. 

Generally, economic conditions cause default rates to be higher in some years than others. 

Default correlations imply that credit risk for lenders cannot be entirely diversified away. The 

probability distribution for default losses is determined with the help of the default correlation. 

Researchers have suggested two types of default correlation models, the structural and the 

reduced form models (Hull and White, 2004). In a reduced form model the default intensities for 

different loans is assumed to follow stochastic processes and being correlated to macroeconomic 

variables. If the default intensity for loan A is high the tendency is that the default intensity for 

loan B also is high, inducing a default correlation between the two loans. Hull (2006) argues: 

“reduced form models are mathematically attractive and reflect the tendency for economic cycles 

to generate default correlations. Their main disadvantage is that the range of default correlations 

that can be achieved is limited.”  
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 Structured models have its origin from the corporate debt-pricing model by 

Merton (1974).  In Merton’s model each component in the firm’s liability mix can be valued. This 

is important for a structural model since it assumes that the default process of a company is 

driven by the value of the firm’s assets and that the firm’s default risk is explicitly linked to the 

variability in the firm’s asset value. All relevant credit risk elements are a function of the firm’s 

structural characteristic concerning volatility (business risk) and leverage (financial risk). Even 

though the structural model suggested by Merton has many innovative attributes such as it can 

value a firm’s assets and liabilities without any prior knowledge about the real drift of assets it 

makes some unrealistic assumptions. For example one assumption made is that default before 

maturity cannot occur, which is highly unrealistic (Teixeira, 2007). 

 The market practice for estimating defaults for CMOs is the reduced form model 

one-factor Gaussian copula model.  This model quantifies the correlation between the times to 

default for any number of mortgages. The model implicitly assumes that all mortgages eventually 

will default, however when applying the model the studied time horizon for possible default is 

only over the next 1-10 years.  

A copula function is when you know each entities marginal default probability i.e. 

you know the probability of default in each sub period, and stitch together all entities marginal 

probability in the pool in order to create a joint default distribution (Andersen and Sidenius, 

2004). Andersen and Sidenius (2004) also emphasize how flexible the copula function is and how 

it is popular among practitioners in the CMO market. The Gaussian copula model is where the 

variables in the function have a Gaussian distribution, also known as standard normal 

distribution. There have been many attempts to find a better Copula model for example by 

assuming the factors are taken from t-distributions (Andersen and Sidenius, 2004). Hull and 

White (2005) suggests using a double t Copula model and argues this model to fit the market 

pricing better, however since this model has not been used by the market we will not use this 

model in the simulation but will we bring up the differences of the two models.  

In the following section, which is mathematical, the readers are not required to 

understand it fully to be able to follow the analysis. Consider a portfolio of N mortgages and 

assume that for each mortgage that the marginal risk-neutral rate probabilities of defaults are 

known. Define: 

 +,: The time of default of the ith mortgage 

.,�+�: The cumulative risk-neutral probability that mortgage i will default 

before time t; that is, the probability ti <t 
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/,�+� � 1 � .,�+� The risk-neutral probability that mortgage i will survive beyond time 

t; that is, the probability that ti>t 

To generate a one-factor model for the ti we define random variables xi (1< i < N) 

 0, � 1,� �21 � 1,34, (10) 

where M and the Zi have independent zero-mean unit-variance distributions and -1 < ai < 1. 

Equation (10) defines a correlation structure between the xi dependent on a single common 

factor M. The correlation between xi and xi is aiaj. We use a particular case of the one-factor 

Gaussian copula model described by Hull (2006), where the probability distributions of default 

are the same for all i and the correlation between xi and xj is the same for all i and j.  Let Fi be the 

cumulative distribution of xi. The xi is mapped to the ti by using a percentile to percentile 

transformation i.e. the five-percentile point in the probability distribution for xi is transformed to 

the five-percentile point in the probability distribution of +,. Another way to put it is that the 

point xi =x is transformed to ti=t where + � .,
	67,�0�8. 
Let H be the cumulative distribution of the Zi. It follows from equation (10) that 

 Prob �0, = 0|�� � ? @A
BCD
2	
BCE

F (11)

  

When 0 � 7,
	6.,�+�8, � �G�+, = +� � � �G�0, = 0�. Hence 

 � �G�+, = +| �� � ? HICJ�6KC���8
BCD
2	
BCE

L (12) 

The conditional probability that the ith mortgage will survive beyond time T is therefore 

 /,��|�� � 1 � ? HICJ�6KC�$�8
BCD
2	
BCE

L (13) 

The difference between a Gaussian Copula and a double t Copula is explained by Hull and White 

(2005). When using a double t copula model, the M and Z follow a student t distribution which 

gives heavier tails for M and Z when there are few degrees of freedom. If the degrees of freedom 

is increased the M and Z converges to standard normal distributions. When giving M heavier tails 

it is comparable to increasing the correlation between the entities. If Z has heavy tails and M has 
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normal, an extreme value of xi is therefore less likely to be associated with other extreme values 

for other x.  

 There have been many suggested theories on how to price CMOs, a common 

suggestion is to use a multi-factor Gaussian copula however that model was not used by market 

participants nor have researcher agreed which variables to include in it. Andersen et al. (2004) 

show how it is possible to use the standard copula model and insert randomized recovery rates 

for each underlying entity. They also allow for a well established effect of an inverse correlation 

between default frequencies and recovery rate.  
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3. Method 

The method we will use in the empirical chapter is based mostly on theory we have already 

presented. The empirical simulations are used in order to get a more thorough understanding of 

the securities complexity and the factors that affect them. The spreadsheets used for our 

simulation, can be provided on a compact disc if requested.  The first simulation is not simulated 

with the Monte-Carlo method instead it is based on a model from Stone and Zissu (2005). The 

model they present is direct and easy to implement on most fixed income instruments. After 

analyzing and understanding the fundamental valuation we simulate a reduced form one factor 

Gaussian copula model for estimating the losses for a CMO. This simulation uses a Monte-Carlo 

method that is described below. This simulation will show how the correlation factor and the 

probability of default affect a CMO which in turn shows how sensitive these products are to 

systematic risk. We have chosen to exclude the recovery rate in our simulation, this is a strong 

assumption however it builds on our intentions on showing the credit risk for a CMO. 

3.1 Monte-Carlo Simulation 

Monte-Carlo simulation is a common and practical method for calculating expected values or 

probabilities when there exists no closed form formula. Instead a numerical method for 

calculating expected values is used where the underlying distribution for each period is generated 

(Duarte, 2008).  The main idea behind the Monte-Carlo method is to simulate numerous sample 

paths where each path starts at time t0. What should be known is that the simulations are 

estimations of the probability and these estimations are different for each path therefore many 

paths will converge the estimations to its true value. The Monte-Carlo simulations build on the 

law of large numbers. If there are many numbers of underlying assets or factors the Monte-Carlo 

simulation is a good estimator why it is used by market participants. In a report about structured 

finance and its issues and implications by the Committee of Global Financial Systems (2005) they 

state that the Monte-Carlo method has emerged as the industry standard. 

3.2 Simulation of CMO Valuation 

To exemplify how a CMO’s credit risk is estimated we simulate the probability of default for a 

basket of 100 mortgage loans. The market standard one-factor Gaussian copula model is adopted 

to simulate the loss distribution for different assumptions about the default correlation between 

the mortgage loans, (Hull, 2005). Probability of default for each mortgage loan is simulated. The 

pool of 100 mortgage loans is simulated 100 times for a three-year period with each year 

consisting of 100 sub periods.  We set up the payment priority for the four tranches: 
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Tranche A Taking the last 75% of the loss  

Tranche B Taking the third 10% of the loss  

Tranche C Taking the second 10% of the loss 

Tranche D Taking the first 5% of the loss 

 

We set the common loading factor M to be a random standard normal distributed variable. We 

then test different values of pair wise correlation ρ where 1 � M ρ , starting with setting it to 0 

and then increasing it with 0.1 increments up until 1. In a working paper from Federal Reserve by 

Mayer et al. (2008) it is stated that the default rate for subprime mortgage loans rose from 5% in 

2005 to 22% in 2008. To be able to evaluate the effect of the increase in default rates we 

therefore set the cumulative probability of default over a year to 5% and 22% in two different 

tests. In this Monte-Carlo simulation we have chosen to not take the prepayment rate in account, 

this mostly because Hull and White (2005) does not incorporate it in their model. If the 

prepayment rate was included the probable outcome would be that some tranches would receive 

their principal faster, however we have chosen not to look at the cash flows to investors. 

3.3 Method Critique 

We describe the securitization process mainly with the help of secondary sources such as articles 

consisting of previous research and financial textbooks. The articles are gathered from the 

databases Business Source Premier and JSTOR. The two most important sources for the models 

used in our simulations are suggested by Hull and White (2005) and Stone and Zissu (2005), who 

are renowned scholars in the finance field. Since it is hard to gather real post-data of CMOs we 

instead perform a simulation when looking at how the credit risk is estimated. This will of course 

not correspond with the exact reality, however when credit rating agencies tried to estimate the 

credit risk they used the same method as we use. The simulation involves several steps of 

generating and sorting data. This could increase the risk of man-made error, which would hurt 

the liability of the results. To limit the possibility of man-made errors we have independently 

repeated each simulation two times and checked that the results overlap. We have chosen to 

exclude some credit enhancements in our simulation; however we believe that using our 

simulations will provide the reader with the understanding of CMOs complexity without making 

it to complex. We also chose to only perform the reduced form one factor Gaussian Copula 

model leaving out the alternatives for example the structural model, this does not provide the in-

depth knowledge in the models but that was not our intention.  
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4. EMPIRICAL RESULTS 

4.1 Valuation of Simple Securitized Products 

The simulations of the simpler securitized products, no credit enhancements like tranches etc., 

will be shown below. What the reader should be made aware of is that the assumptions made on 

these securitized products are strong; however they are based on Stone and Zissu’s (2005) model. 

The model will show how the cash flow and the cash flows valuation is affected by different 

factors such as prepayment rate (assumed constant) and discount rate. The valuation principle 

would be the same if credit risk and recovery rate is included however it would be time 

consuming and computationally demanding to combine this simulation with the simulation in 

section 4.2, why we show them separately. The first diagram show how the cash flow in each 

period is distributed under three different CPRs. As mentioned in the method the pool consists 

of 100 mortgages, with a starting balance of 100,000 and a fixed interest rate of 10%. 

Diagram 4.1 Pass-Through Cash flows over time, with different prepayment rates 

 

The percentage in parenthesis is the CPR.  

What can be seen in diagram 4.1 is that a higher prepayment rate, meaning that more 

homeowners amortize the whole mortgage early, gives rise to a high cash flow early on however 

the cash flow received becomes smaller quite quickly when the pool of mortgages decreases. At 

40% CPR the investors receive a lot of amortization in the first period compared to a 0% CPR 

where no one pays off their entire mortgage instead amortizes it over the full maturity. With a 

zero percentage prepayment rate, the cash flow over time increases which can be hard to see in 
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the diagram since the increase is small. This is in line with formula 4 since there is a natural 

amortization over time the dollar amount of servicing and guarantee fees becomes less which 

causes more of the PMT to be passed on to investors. 

Diagram 4.2 Interest-only strips with different prepayment rates. 

 

 The percentage in parenthesis is the CPR. 

Diagram 4.2 shows the cash flow received by the interest only investors under different 

assumptions on the CPR. An investor in an IO security will only receive interest from mortgages. 

It is evident when looking at diagram 4.2 that the amount of money earned by investors is 

affected by the constant prepayment rate. A high prepayment rate will cause the pool of 

mortgages to decrease faster than the natural amortization, this in turn will lower the interest 

received from the mortgages. At 0% CPR there is only the natural amortization that causes the 

interest received to decrease over the full 30 years. The interest rates on higher CPRs decreases 

quickly because the mortgages have been prepaid before maturity, this is not favorable for the IO 

investor since the amount of cash flow received is much less than the 0% case. The 0% case is 

the most beneficial since the investor receives the most cash flow.  
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Diagram 4.3 Principal-only strips with different prepayment rates 

 

 The percentage in parenthesis is the CPR.  

The pool of mortgages from the start is the same for all constant prepayment rates, therefore the 

sum of the cash flows from the principal is the same for all different scenarios. However because 

of the time value of money, it is clear that a high CPR is preferred by investors in a PO strip since 

they receive their money earlier. Now that the cash flow to each investor has been shown and 

simulated, it is easy when excluding the credit risk to put a value on each of the securities total 

value.  

Diagram 4.4 show how different market rates, which the prepayment rate depends 

on, affect the value of a security given it is an IO, PO or PT. If the prepayment rate were not 

influenced by the market rate, the market rate would only have a discounting effect on the value 

of a security. (Stone and Zissu, 2005) However the market rate exposes investors to both interest 

rate risk as well as prepayment risk. Unlike most fixed-income securities the IO securities can 

increase in value with rising interest rates. This because higher interest rates decrease the value of 

the prepayment option which the IO investor gains on. However the discount effect works in the 

opposite direction, a high interest rate still lowers the value. In diagram 4.4 this can be seen at 

14% where the discount effect has become stronger than the prepayment option and the value of 

the securities decreases. For the PO securities these two effects, discount and prepayment, works 

in the same direction why a higher interest rate decrease the value of the securities.  
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Diagram 4.4 Value of each security during different discount rates 

 

 

4.2 Estimating Losses on CMOs 

By using the Monte-Carlo method described earlier we simulate the expected loss for all four 

tranches. We look at two time horizons when estimating the expected loss, one and three years, 

and we test two cumulative probabilities of defaults while varying the pair wise correlation 

between all underlying assets. In the Federal Reserve working paper (Mayer, 2008) mentioned 

earlier, they estimated that the average probability of default for subprime mortgages in 2005 was 

around 5%. Using this input and simulating 100 paths for each underlying asset and changing the 

correlation factor gives us the results presented in diagram 4.6. Notice that tranche D experience 

high percentage average losses with low correlation. At higher correlation the percentage average 

loss is lower and at the limit, correlation 1, it has the same percentage average loss as the other 

tranches. This is because at a correlation of 1 either none or all underlying assets default. Tranche 

A, which normally should receive a AAA-rating the percentage average loss is zero until the 

correlation reaches 1, where it has the same percentage average loss as all other tranches, 1% 

which is shown in diagram 4.6. Tranche C experience a percentage average loss of around 10-

15% at all correlations except 1. This tranche is not as “toxic” as tranche D but does not receive 

as much interest either.  
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Diagram 4.6 Expected average loss over one year with a default probability of 5% 

 

  

When raising the probability of default for each underlying asset to 22%, as was the case in 2008 

for subprime mortgages, we see a remarkable increase in the expected loss for all tranches, see 

diagram 4.7. Tranche A goes from a zero percentage average loss to 3% at correlation up to 0.5 

which is a big increase for a triple AAA-rated fixed income security. Tranche C almost starts to 

track tranche D showing that in a case of this high probability of default the FLP does not offer 

much protection at low correlations. At the limit each tranche has an expected loss of 15%. 
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Diagram 4.7 Expected average loss over one year with a default probability of 22% 

 

 

When we now change the time horizon from one to three years we find different results. The 

percentage average loss is for the whole three-year period. As can be seen in diagram 4.8 tranche 

D has a high percentage average loss for all level of correlation besides near or at the limit, which 

is why a high yield is earned on these securities. Tranche B and A are still relatively safe 

investments over a three-year period. At the limit each tranche has an expected percentage loss of 

9%.   
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Diagram 4.8 Expected average loss over three years with a default probability of 5% 

 

 

When raising the default probability to the level of 2008 and keeping the time horizon at three 

years, we find that all tranches have become unsafe, see diagram 4.9. Tranche A has an expected 

loss of around 35-40% at all levels of correlation. The other three tranches have an expected 

percentage loss of nearly 100% at correlations below 1. At the limit the tranches have an 

expected average loss of 39%.  

Diagram 4.9 Expected average loss over three years with a default probability of 22% 
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5. ANALYSIS 

The process of securitizing mortgage loans is complex in several ways. Our simulations show that 

estimating a credit risk for pools of subprime mortgages is not an easy task. Which model the 

market participants, like investors or credit rating agencies, should use is not an obvious choice, 

the researchers argue about which model that is best to predict and explain the prices, losses and 

future cash flow. We find using the one-factor Gaussian Copula model that the assumption about 

the correlation and probability of default affect the outcome very much, and if they are not 

estimated correctly it is easy to receive incorrect valuations. That the investors need to accurately 

assign values to a pool of mortgages is a big disadvantage for MBSs but since arrangers created 

very complex products, investors could not assign individual values to each mortgage instead 

general assumptions were needed. The correlation between mortgages in a pool and the default 

probability is therefore hard to estimate. Our simulations show that in all time periods and at all 

given probability of defaults the D-tranche gain on a higher correlation. This effect is most 

pronounced in the one-year time period with a probability of default of 5% where the slope of 

the expected loss is the steepest, see diagram 4.6. This finding is of extra interest, since it shows 

the importance of having the right perception of the underlying assets correlation. For the A-

tranche the effect of correlation is the opposite. To exemplify, if a rating agency believes the 

correlation to be 20% the average expected loss for tranche A is 1% at the estimated default 

probability of 5% for 2005. If we now assume that the real correlation becomes 0.8, which is a 

likely figure for subprime mortgages given a housing bust, and with a probability of default of 

22%, as in 2008, the average expected loss for tranche A in one year surges to 7%, see diagram 

4.7. Yields of the supposedly safe A-tranche would be less and investors would also have to give 

up some of their initial face value invested. This clearly shows that the A-tranche, which is the 

first to be paid, is not at all to be considered safe. Thus the securitization process of subprime 

mortgage loans with the help of credit enhancement fails to produce safe tranches when the 

probability of default surges. We cannot see how the structural model, based on Merton’s model 

(1974), that has been given some recognition, would produce more accurate measures since the 

model was first developed to price corporate debt and use the equity as the factor for pricing 

debt, which for mortgages is next to impossible.  

One of the inherent factors of the securitization process is how originators can 

transfer the risk. The benefit of securitization is the possibility to transfer and structure risk so it 

can match investors different risk profiles and provide liquidity. However how this transfer is 

conducted has downsides as the originator gets wrong incentives when lending money since there 

is no risk involved for her. Because of trust in credit enhancements and a high demand from 
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investors there was no real due diligence conducted on the issued mortgages, which lured 

originators to issue bad mortgage loans to poor credit quality borrowers. This possibility of 

transferring the credit risk without any due diligence facilitates lax credit origination, and we 

believe it is an important explanation of how mortgage banks could keep on lending large 

amounts to subprime borrowers.   

 Another inherent factor we identify builds on the complexity of the securitization 

process as described in the theory. Since investors typically are financially unsophisticated, at least 

when it comes to securitized products, they are unable to evaluate and value the securities they 

invest in. Investors were aware of that the underlying assets of a CMO mainly consist of 

subprime mortgages. However we believe that the market thought that with the help of credit 

enhancements securitized products could be structured so that the quality of the underlying 

assets played a less significant role. This in turn created a bad spiral, since it induced originators 

to issue more subprime mortgage loans. These credit enhancements were highly complex and 

hard to evaluate for investors and credit rating agencies, making investors very vulnerable to 

information asymmetry since it became even harder to assign correct values for correlation and 

probabilities of defaults. In the recent crisis the information asymmetry between the arrangers 

and the investors was especially explicit. Not even the credit rating agencies could accurately 

determine the risk involved in CMOs. AAA ratings were given to tranches that were the first in 

line to get paid, however these AAA rated securities were on a large scale later downgraded, 

which we interpret as evidence of credit rating agencies failure to measure and evaluate CMOs. 

AAA rated securities are only given to very safe investment securities, Moody’s average 

cumulative probability of default over five years was 0.12% and the probability of a downgrade 

over one year is 7.82% (Hull, 2006). The credit ratings assigned to securities are supposed to have 

the same risk per rating no matter if they are corporate bonds or a CMO tranche. The high AAA 

ratings on CMO tranches combined with high yield made CMOs very popular. However a crucial 

question to ask is: “is a CMO tranch rated AAA really as safe as a corporate bond rated AAA?”  

We believe that the many recent downgrades and even defaults have proved this to be wrong. 

Fender et al (2008) point out that the tranching process produces a non-linear relationship 

between the credit quality of underlying assets and the tranched products. Fender et al. also states 

that tranched products are more sensitive to systematic risks than corporate bonds.  Altogether 

we therefore conclude that it is inappropriate to use the same credit rating system for CMOs and 

corporate bonds. 

The credit rating agencies optimistic evaluations of the risk could be because of the 

belief that house prices always increase in value as Brunnermeier (2009) mentions, belief of a low 
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cross-correlation or because of their confidence in credit enhancements. When simulating to 

estimate the average loss per tranche we test for all correlations. Since we find it hard to estimate 

a correlation of subprime mortgages in a statistically safe way for individual mortgage buyers 

when there exist no real way of evaluating the underlying assets of the pools. A higher correlation 

causes the more secure tranches, A and B, to become much more risky, this further show how 

affected CMOs are to systematic risk. As mentioned earlier default correlations are especially 

sensitive to macro-economical factors and pooling mortgages together causes, in our belief, the 

securities to be very exposed to these systematical factors while corporate bonds are less 

sensitive. The fact that the estimated probability of default rose from 5% in 2005 to 22% in 2008 

indicates a lax credit origination. We believe the deterioration of credit quality made the CMOs 

more vulnerable to systematic risk, which together with the housing bust caused the default 

correlation to increase, this together caused the valuations to be incorrect as we showed in our 

simulations of credit risk. 

When looking at the more simple MBSs like IO or PO securities we acknowledge 

that securitization can create value, for example investors can get exposures from IOs that could 

hedge the interest rate risk and it creates liquidity to an illiquid market. Our empirical results 

present a model that is easier to understand and we believe that if arrangers kept a more simple 

approach when pooling mortgages there might be more transparency and investors could more 

easily value the securities issued. We however still see difficulties measuring the credit risk of 

mortgage backed securities. It is ex post puzzling to think that the market had so much 

confidence in the securitization process of subprime mortgage loans to transform originally bad 

loans to safe investment vehicles. 

When looking at the motivational factors behind securitization it can be noticed 

that securitization was considered to be something that benefited the market and made the debt 

market more efficient. The department of finance in Sweden brought up many benefits in their 

study from 1998 like the possibility to free capital and transfer assets and stated that 

securitization, could bring stability to the financial system.  Now with the knowledge and 

experience from the recent crisis it is quite easy to see flaws and to be critical to securitization and 

its innovations, however the department of finance perhaps analyzed the more simple securitized 

products when the market was more optimistic. The complexity and innovations for securitized 

products created something very opaque and it was hard to value the underlying assets that gave 

rise to increased asymmetric information and eventually led the friction to outweigh the benefits 

of securitization.  

 



33 
 

6. CONCLUSION 

We identify two inherent factors in the securitization process of mortgage loans that we believe 

have contributed to the recent subprime crisis. The first factor is how originators could exploit 

the possibility to transfer the credit risk of subprime mortgages to investors. The originators had 

the incentive to keep on issuing bad mortgage loans since the risk was passed on to investors. 

The second factor we identify is the lack of transparency in the products. The complex structure 

of CMOs made it hard to perform due diligence on the underlying assets. What should be known 

is that information asymmetry exists throughout the securitization process, why credit 

enhancements were there to minimize the risks that this could create since due diligence was hard 

to perform. Because market participants had trust in the credit enhancements we believe this 

could have encouraged a more relaxed approach to due diligence which in turn also encourage 

lenders to lend more money to poor credit individuals. Credit agencies were there to minimize 

these frictions and rate the products to help investors understand the risk, however even they 

misunderstood the risk and used models that apparently did not capture the true risk of CMOs. 

Our simulations show that the assumptions on probabilities of default and default correlations 

play a major role in the value and risk of a CMO. We acknowledge the difficulty on estimating 

these factors for a pool of mortgages and believe that pooling mortgages, which are hard to 

assess should be made with caution. We believe that there is a future for securitization; however 

subprime mortgages might not be an appropriate asset to securitize. The product itself is not to 

be blamed instead we believe that the arrangers and credit rating agencies should have been more 

cautious since the models had not experienced a shock since CMOs are sensitive to systematic 

risks. Our last words of caution, invest only in what you understand.  

6.1 Suggestions to Further Research 

We have a feeling that the process of moving funding from banks to the capital markets 

innovative ways of making profits have been faster than the regulation, why we find it would be 

of interest to explore the necessary regulations for a sound and liquid debt market. This area is a 

big area and we have focused on CMOs, we suggest research on the synthetic securitization like 

credit default swaps. It would also be very interesting to see how the contagion effects spread 

from the subprime crisis to become a global financial crisis.  
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