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Abstract
Structured finance has already attracted trillions of dollars and despite significant losses continues to attract more investment in increasingly complex
structures. In this thesis, I use new data available to analyze the development
of structured products in three main categories: ABS, CDO and MBS. The
thesis is focused on the rapid development of structured finance in the years
leading up to the credit crunch, the extent of its role in the crisis, and how
credit-rating agencies and regulatory bodies are involved in the feasibility and
future potential of the main products. As data clearly showed, the recent crisis
heavily hit the US non-agency MBS securitization (especially the RMBS and
the CMBS market) and the global CDO market as well, mainly due to the
subprime collateral.
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Abstrakt
Trh strukturovaných finančnı́ch produktů přilákal trilióny dolarů v investicı́ch
a přes všechny ztráty je stále přitahuje a produkty se stávajı́ čı́m dál tı́m vı́ce
komplexnı́. V této práci analyzuji vývoj strukturovaných finančnı́ch produktů
za poslednı́ dekádu, pomocı́ nově přı́stupných dat, ve třech hlavnı́ch kategoriı́ch,
a to ABS, CDO a MBS. Zaměřuji se hlavně na obdobı́ předcházejı́cı́ nedávné
krizi a obdobı́ krize samotné. Snažı́m se také obsáhnout všechny důležité
aspekty spojené s trhy strukturovaných produktů, jako je napřı́klad otázka
ratingu, ratingových agentur a regulace. Data jasně prokázala, že nedávná
krize těžce zasáhla americký trh s MBS, které nebyly sekuritizovány ve vládou
podporovaných agenturách (hlavně trh RMBS a CMBS), a globálnı́ trh s CDO,
zejména kvůli vysokému obsahu subprime kolaterálu.
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Chapter 1
Introduction
Structured finance has its roots in the 1980s and since then it has evolved in
a very influential sector of finance, attracting trillions of dollars. For example, when US mortgage-backed securities reached its peak in 2009, there were
$8.5tn outstanding US mortgage-backed securities in total and $2.1tn oustanding EU mortgage-backed securities in total; by 2012 it was around $8.2tn and
$1.5tn respectively (the total number does not account for overlap of collateral). When the global collaterailzed debt obligation issuance reached its peak
in 2006 $520bn was issued during the 2006. One of the main categories of
asset-backed securities, home equity asset-backed securities, reached the peak
in 2006 with $483bn of securities issued in the US market (SIFMA - source of
all figures above).
Structured finance allows banks to remove their risky assets from their balance and strore large volumes of assets off-balance sheet. Therefore, reducing
capital reqiurements and increasing credit rating. To ilustrate off-balance sheet
financing and its scope we can look at Citigroup´s status in March 2008. Citigroup was keeping 1.1 trillion dollars of assets in off-balance-sheet entities, an
amount equivalent to half the company´s assets and more than 12 times its
dwindling market value (Bloomberg).
This sector of finance was also frequetly mentioned during the last few years
in media, especially in connection with the recent crisis and rating issues. Many
structured products were to be esoteric by general public.
The objective of this thesis is to describe the main structured products:
its use, development and risk involved, especially in the crisis and after the
crisis period. In this endeavor I will use the quantitative analysis applied to
new data available, data extracted from annual reports of world leading banks,
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past research and other currently available sources. I will mainly use data
of Securities Industry and Financial Markets Association (SIFMA). SIFMA
combines data from the third parties, such as Bloomberg, Thomson Reuters,
Moody´s, S&P and others to get the comprehensive data.
I will also examine present and past research, and discuss the existing evidence to prove the hypothese: i) Did the crisis lead to diminishing of any
structured financial product? ii) Has the recent crisis changed the volumes of
structured finace issued? iii) Did the structured finance contributed to credit
crash and financial crisis of 2007 - 2009? I also tried to extract data from
annual reports of the world´s leading banks, but due to very frequent changes
in regulations and accounting policies it is too difficult to compare data from
more than three consequitive years.
Therefore, these data will be mainly used only as an ilustrations or examples. The reason why quantitative analysis is preferred to econometric analysis
is lack of data, especially the small number of observations, the vast effect of the
crisis and very large number of mergers and acquisitions in the banking sector,
and their large effect. In short, econometrics appears to be an inappropriate
method for anylizing this kind of data.
This thesis is structured as follows: Chapter 2 covers the theoretical backgroud of structured finance, the most important elements and parts useful for
further analysis, and also gives some general overview of structured products,
their purposes and goals. Chapter 3 presents a brief history and development
of structured products until 2000. Chapter 4 covers the asset-backed security
(ABS) type of products, its features and use in the past decade, rating and
regulatory view is also covered. Chapter 5 covers the collateralized debt obligation (CDO) type of structured products in a simillar fashion to the previous
chapter. Using the same analytical framework I will examine mortgage-backed
securities (MBS) in Chapter 6. Finally Chapter 7 summarizes our findings and
discusses the current situation in the structured products markets.

Chapter 2
Theoretical background
In this chapter I will describe the main features of structured finance and discuss some general features of structured products. This chapter takes a deeper
look into to legal and accounting issues which are really crucial for better understanding and further analysis of structured products.
The structured finance or securitization is very broad and complex discipline
to capture it I will use a broad definition from handbook on securities statistics made by working group of BIS, IMF and ECB.Securitisation results in
debt securities for which coupon or principal payment (or both) are backed
by specified financial or non-financial assets or future income stream. Variety
of assets or future income streams may be used securitised including, among
others: residential and comercial mortgage loans, consumer loans, corporate
loans, government loans, credit derivatives, and future revenue˝(WGSD 2009).
There are many other definitions such as the European Union definition which
is slightly narrower and does not cover on-balance sheet securitisation mentioned in the subchapter Securitisation process. Furthermore the transaction
where the original asset owner converts one type of asset on its balance sheet to
another type of asset through use of a securitization company is not considered
as a securitisation, but rather as a restructuring of an assets (see WSGD 2009).

2.1

Purposes and goals of structured products

Before we can proceed to the main arguments for structured products and their
raison d´être I will refine the description of these concepts and divide the universe of structured products into main branches.Broadly defined, a structured
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security is a security derived from, or based on a single security or financial
derivative, a basket of securities or financial derivatives, an index a commodity
or a foreign currency.˝(WSGD 2009) This is an internationally accepted definition, until 2009 there had been no standard international definition. There
were many different definitions such as the definition given by Robert Knop
that describes any structured product as a package of loan and one or more
derivative products. However, Knop definition of derivative products combined
with a loan is not entirely accurate as many products such as CDO and some
MBS exist without the derivative element. The truth is that in many cases
structured products include derivatives and the evolution of structured finance
is closely connected with the evolution of derivative technology, but the usage
of derivatives is not neccessary. According to Bateson, whose classification I
will use for the purposes of my analysis, offers the following categories:
• Equity products
• Interest rate
• Credit products
• Other: hybrid, fund, commodity, volatility
Of course, there is some cross-over, but for the purposes of this thesis it
is sufficient. As Iwill focus mainly on credit based products. In addition to
dividing the products into four categories we can aslo divide investors into three
main groups:
• Retail investors
• High-net-worth (very rich people)
• Institutional investors (e.g. banks, corporate, pension and hedge funds)
It can be also considered as a division from unsophisticated to the most
sophisticated and well informed investors in the from of institutional clients,
those clients invest in more sophisticated and complex structures. Structured
products can also be classified by levels of principal protection,by investment
returns, by frequency of payments, by the form of structured products, by
behavior of underlying assets and by the payoff function as well.
Now that we know what structured products are we can move on explanation why are they used. The major argument for the use of structured products
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is that provides lower funding costs than are available through banking facilities; in addition transfer of risk, reduction in regulatory capital requirements
and diversification as well. Equally important point is their versatility: they
can be tailored to fit unique needs of investors and employ different strategies
at different times in various markets. Structured products can provide investment solutions to range-bound and bearish markets, provide capital protection
in uncertain situations, enhance yield when interet rates are low and provide
exposure to other markets, such as corporate credit when opportunities present
themselves˝(Bateson 2011).
I must also mention taxation and accounting reasons. Structured products
can also enable investors to access new markets. Last but not least, the reason
mostly mentioned by media is that the complexity of structured products allows
banks to hide their real margin, but nothing has been proofed yet.

2.2

The securitisation process

Securitization schemes vary within and across different markets. Nevertheless, they can be divided into three broad types. The following schemes are
consistent with handbook on securities statistics of BIS, ECB and IMF.
• The first type is usually refferd to as on-balance sheet securitization,
because the original asset owner creates new debt securities and there is
no securitisation corporation and no transfer of assets as can be seen in
figure 1. The securities are backed by an income stream generated by
the assets. These assets are usually stored on balance sheet in a separete
portfolio.
• The second type involves a securitisation corporation and a transfer of
assets from the original owner to this corporation. The corporation then
issue debt securities backed by these underlying assets. The proceeds
received from selling the debt security are used to fund the purchase of
the assets. The income stream generated from the pool of assets is used
to make the coupon and principal payments. This type is usually known
as a tru-sale securitisation (tru-sale securitisation will be discussed more
in next subsection).
• The third type is usually referred to as a synthetic securitisation. It
involves the transfer of credit risk related to a pool of assets without
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transfer of the assets themself. Broadly speaking this is buying protection
against possible default losses on the pool of assets using credit default
swaps. This text will be mostly concer the second type of securitisation
schemes, which is more widely used, because the first one is not used on
such a scale and the third one is basically derivative products issue.
Figure 2.1: Securitisation process

Source: Handbook on securities statistics 2009

2.3

Legal issues

The ability to finance a corporation off-balance sheet through issuing structured securities starts, not with finance, but with the law˝(Raynes 2011). The
citation mentioned above is very strong, but the truth is that securitisation
law plays very important role and I will give more detailed look onto it in this
section. As Raynes & Rutledge argues that scrappiness and disconnection of
securitisation law from the economics resulted in glaring gaps. Furthermore,
their peristence has enabled certain powerful market institutions to circumvent the self-imposed rules and principles of risk transfer, at first selectively
and invisibly, and later on a scale that has put the market in jeopardy.˝
Just to ilustrate off-balance sheet financing and its scope let´s have a look
at Citigroup in March 2008. Citigroup keeps 1.1 trillion of dollars of assets in
off-balance-sheet entities, an amount equivalent to half the company´s assets
and more than 12 times its dwindling market value (Bloomberg).
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However, it must be mentioned that law goes hand in hand with market
ethics and some legal problems are unintended. One can also argue that the
law has not kept up with the financial innovations.

2.3.1

True sale transactions

This section deals with law concerning true sale secutritizazion schemes, the
most widely used scheme, in the context of US jurisdiction, as a world leading
market. Apart from the US jurisdiction true sale concept is heavily used in
many other markets with some minor differences and it is one of the key concepts in structured finance. Consequently, this concept will be set into general
the framework of making structured products.
Securitization law has foundations far back in US history. As Raynes argue,
there are two essetial points, one of them is American concept of bankruptcy as
a reorganization and an opportutnity to restore a troubled company, not siply
a liquidation. This idea comes from the period after railroad crisis in the 19th
century. The second point comes from th 1950s, when commercial law blurred
distinsction between a pledge and a sale. It has become impossible for third
parties to distinguish between a pledge and a sale.
• (a pledge) is one where the lender has recourse to the borrower and some
assets held in trust for it
• (a sale) is one where the lender has no recourse to the borrower but agrees
to be paid strictly from cash flows appeding to some asstets held in trust
on its behalf
In the first case the lender expects to be expossed to borrower´s bankruptcy
until repayment. Whereas in the second case the borrower has transferred
ownership of the assets to the lender as a basis of repaying the loan. Thus
these assets should not be entangled in a future bankruptcy. It is usually
refered as an isolation of the assets from the risk of the borrower´s bankruptcy.
The word recourse, mentioned above, is sometimes confused with its meaning in ordinary English, which is broader. Therefore, I will slightly refine the
meaning with the following definition:In structured finance, recourse is defined to mean that the lender continues to rely on the borrower for repayment.
Non-recourse means that the lender takes ownership of certain assets in exchange for the cash value of the assets rather than relying on the borrower for
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repayment˝(Raynes 2011). With this in mind it is important to note that the
aformentioned lender and borrower are the securitization corporation and the
bank or original asset owner respectively.
From a legal perpective, how the transaction is made is the key aspect in true
sale securitization scheme and the whole scheme is more widely described in
the previous section securitization schemes. In a nutshell, banks transfer assets
to the securitization corporation, purchase of assets is funded by proceeds from
selling debt securities issued by the securitization corporation. Consequently,
the securitization corporation can achieve a higher investment grade an lower
funding cost than the bank would achieve itself.
The new financing of old assets therefore attratcs a new economics whereby
new investors are promised a rate of retur that fairly reflects, not the corporations repayment risk, but the repayment risk of the asset cash flows filtered
through a structure eingeneerd for a target maturity and risk profile˝(Raynes
2011). Investors accept a lower rate return than the market premium for the
company s default risk because they expect that their rights in the asset cash
flow are legally secure. Otherwise, they will never accept a lower rate of return
than the cost of company debt.
Furthermore, bankruptcy code,allows the company creditors to double
count the security package provided by their assets; firts with the cash proceeds
from the securitisation, and once again via the claw back˝(Raynes 2011). They
would be reclassified as a creditors to the company in an insolvency and share
proceeds with on-balance-sheet lenders of assets they have already bought.
In order to mark structured transaction as a tru sale, there are three elements
that must be fulfilled.
• The credit structure is truly non-recourse
• Assets under the credit structure are identifiable and countable
• The exchange of assets for value takes place at fair value.
Moreover, not every transaction is in fact tru sale securitisation, for instance in case of Asset Backed Commercial Paper (ABCP), where assets being
financed are not the property of financing vehicle, which violate the first point.
Laeking one or more of these points above is not nescessarily a disaster in the
making, but it significantly weaken an integrity of transaction. Furhermore,
it is important to remember that there are other than tru sale securitisation
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schemes as described in section Securitisation Process.
Failure to characterise the sale definetively can become a major problem. It
puts on-balance-sheet lenders at greater risk for the following reasons. When
the default of the borrower is declared, along with off-balance-sheet lender are
underestimating the true amount of the borrower´leverage and no one will be
properly compensated, because both groups are expecting to be paid from the
same resource.
In addition, some regulatory and accounting problems arise.For certain
such off-balance-sheet vehicles (those that trade or reinvest pricipal receipts in
new securities, which are substantially investment holding companies if not in
name) the law may compound the problem by failing to require the type of
diclosures that are typical for investment-holding companies ˝(Raynes 2011).

2.3.2

Legal structuring

The law concerning true sale transactions, bankruptcy and commercial law
mentioned above, is not the only concern. The process of securitisation concerns other legal branches such as regulation, tax and securities law. However,
the law works differently in different countries and on different principles. In
this text the major concern is US jurisdiction as a jurisdiction of the leading
world market of structured products. Law exists in every single step in making
structured security. Here, I will mention only basic steps from the beginning
to issuing structured security.
• Selling or transferring financial assets
• Registering the security interest and assigning the underlying collateral
• Achieving bankruptcy-remoteness
• Registering, disclosing, distributing, and trading structured securities
• Determination of the eligibility of structured securities for investment
For more detailed description of the process and the legal issues arising see
Raynes (2011). The key step for most of the structured products is the third
one, achieving bankruptcy-remoteness.
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Regulatory and Accounting issues

Securitisation enables banks to remove loans from balance sheets and transfer
the credit risk associated with those loans. As a result securitized loans are
represented off the balnace sheet, owing to the fact that securitisation involves
selling loans to a third party. Banks usually disclose details of those securitized
assets only in notes to their financial statements. While the traditional loans
are indicated on the asset side of their balance sheet.
Of course, there were many international debates concerning the best model
for securitisation accounting. However, the European standards-setters have
endavored to keep structured finance within the traditional boundaries of corporate finance, whereas the Americans have sought to promote off balance
sheeft securitization by imposing a minimum reporting norms reflecting existing US market customs and practice˝(Raynes 2011). In addition, accounting
standards-setter in United States, the Financial Accounting Standars Bureau
(FASB), began to standarize corporate accounting under Generally Accepted
Accounting Principles (GAAP) in the 1990s.
The ambiguity between pledge and sale mentioned in the previous section
created gap in the accounting framework, which was finally addressed with
concept known as FASB 140, which replaced FASB 125 and took effect for
every transaction after March 2001. It introduced a double SPE structure and
a two-step process. The first transfer had to take place sufficiently close to the
nominal value of the assets to avoid a charge of fraudulent conveyance. It was
usualy more than the 90% of nominal value. The second transfer did not need
to take the form of a true sale. It must be also mentioned that for CDO and
ABCP a true sale opinion was not required, it might required some additional
opinions, such as substantial consolidations opinion and cetra. FASB 140 also
introduced new requirements to be a Qualifying Special-Purpose Entity, which
do not get consolidated by transferor even if the equity class is wholy-owned
by the transferor. The word transferor in this meaning stands for bank. This
creation of new object (QSPE) was from the accounting point of view very
significant.
However, recently lots of the off-balance sheet treatment provided under
FASB 140 were diminished and replace by accounting framework, regulatory
bodies and Basel Committee on Banking Supervision (Basel). Because opponents claimed that FASB 140 together with GAAP acounting fails to curb
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data abuse, which can lead to exaggerating the value of claims and delaying
the recognition of risk. This lack of data was criticised also by large authorities
like BIS, IMF and many other, especially durign the financial markets turmoils.
More detailed information can be found for instance in papers of Yuko Kawai,
Bank of Japan.
A great step forward in disclosure was Basel II, regulatory framework which
enhanced disclosure requirements and quantifying of risk techniques, and regulation AB formulated by Securities and Exchange Commision (SEC) in 2004
in US. The disclosure requirements under regulation AB in many cases mirror
and strenghten the reporting requirements under GAAP. The regulation AB
revisited Acts from 1930s and took the full effect in March 2007.
In the contrast the Basel II was published in June 2004 and its many updates
and complicated implementation process took many years. The pace of implementation was very slow. It was very difficult to implement it, especially from
political reasons, until 2008, when current crisis started. The cousequences of
AB regulation and Basel II. in reporting could be seen in annual report of almost every US bank, for instance Citigroup reported total involvment in MBS
(VIEs + QSPEs) 1 143 billion of US dollars in 2006, whereas normaly was
reported only amount in VIEs which was 110 billions of US dollars in 2006,
barely 10% of the original figure. Of course there are plenty of these exaples,
partially because banks were not oblidged to report their involvment in QSPEs.
For these reasons it is almost impossible to alnalyze specific involvment and
its influence on the wealth and performance of banks in the long term. Due
to opaque fashion of disclosure this method ended in 2010. New changes allow banks report only involvement with consolidated and unconsolidated VIEs
with which the Company holds significant variable interests or has continuing involvement through servicing a majority of the assets in a VIE. They are
again not oblidged to report involvment in QSPE or total involment. Despite
the large amount of quidance in place a lot more regulation is on the way.
Nowadays, the great expectations are given to Basel III, new regulatory
framework which should be focused on prevention of systemic risk and reflect
many important lessons learned from recent crisis. However, Basell III faces
two major obstacles; firstly, the complex nature of the regulations involved, and
secondly the banking lobby. The former is due to wide-ranging remit of the
committee and the latter because of the banks´strong resistance to measures
they see as restrictive.
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The rules for reporting structured products exists with many variables, they
vary whether or not the investor plans to hold the security to maturity, on
wheter the collateral is mortgage related or not, and so on. As an ilustration
figure 2.2, where we can see decision tree for cash securitisation under GAAP
and standars concerning differnt branches. (Note: E(L) iin the figure means
expected losses)
Figure 2.2: GAAP decision tree for cash securitisation

Source: Raynes 2011

Lastly I will mention Rayne´s treatment of sell-side institutions in accordance with their exposure to operational risk under the GAAP, in order to
clarify terms like VIEs, QSPEs.
• Traditional entities fund their financial assets and their operations onbalance-sheet. Their operational risk exposure is high.
• The classic off-balance-sheet issuer, a Qualified Special Purpose Entity
(QSPE) is created specifically and solely to hold the cash flows from a
true sale of receivables and pass them through beneficial interest holders.
The equity of the QSPE is typically sized to match the expected loss.
The operational risk is low.
• The Variable Interest Entity (VIE) is a hybrid, encompassing both an
operating entity and a passive vehicle: a non-SPQE. VIEs may have
explicit or implicit recourse to the borrower but they do not have voting
rights. They absorb the lion´s share of the financial and operational risks
of the assets, but not their totality. This cathegory was created for offbalance sheet transaction structured in violation of the trinity of the true
sale.
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Rating

For over a century rating agencies such as Fitch, Moody´s, Standard and Poor´s
have focused the majority of their business on single-name corporate finance
assessment: The assesment of financial instruments that can be clearly ascribed
to a single company or rating of the company itself. However, they have recently decided to expand beyond their historical role to enter the new field of
structured finance. Furthermore, it has become a great source of revenue, for
example Moody´s Corporation reported in 2006 that 44 percent of its revenue
came from rating structured finance products, surpassing the 32 percent from
their traditional business of rating corporate bonds (Coval 2008).
This new business of rating agencies concealed a lot of challenges. Rating agencies relied heavily on historical default probabilities and consequently
determine the spread at with securities were placed, whereas the underlying
collateral is placed at market spreads, which may imply a much higher defaul
probability (Bateson 2011). The next problem is that credit ratings were based
on overlyoptimistic extrapolation of the favorable economic condition. Furthermore, they failed to account for the extreme exposure of structured products to
declines in aggregate economic conditions. They provided an assessment of the
risk of the security´s expected payoff, with no information regarding systemic
risk.
Due to the complexity of the process of the creating structured finance
product one can also argue that it requires rating agencies essentially to become
part of the underwriting team, rather than acting as agents for outside investors
(Coval 2008, from Manson & Rosner 2007). This implies a conflict of interest,
as the issuer rather than the investor pays for the rating. MOreover, some
recent studies, such as Coval, Jurek & Stafford (2008), reveals that even a
small imprecision in parameter estimates can lead to variation in default risk
and even AAA rated securities can default with reasonable likelyhood.
There are also many interesting findings from plenty of investigations of
several rating agencies, such as the investigation of Securities and Exchange
Commision. They found much that could be improved in the rating process
and also provide evidence that analysts and managers generaly understood how
their behaviour affect profits and were aware of conflict with accurate credit
risk assesment. Now, with much evidence available it is more than obvious that
rating agencies played a crucial role in the recent crisis. The rating issue will
be discussed in more depth in the comming chapters.

Chapter 3
Brief History
The history of structured finance and its products has foundations far back in
US history. The first building block was laid down in the 19th century after
the railroad crisis when the approach to the capital and bankruptcy changed.
It was the idea that capital is not just physical but also methaphysical, that
the measure of its value is not just a liquidation proceeds of the physical good,
but cash flows from future business generated by those capital assets˝(Raynes
2011).
Other building blocks were laid in the 1930s after the Great Depression,
when the US goverment was engaged in housing issues and passed the National
Housing Act in 1934 and created many supporting organization. From a structured finance point of view this wasthe important creation of the governmentsponsored corporation Fannie Mae accompanied by the formation of a secondary mortagage market.
Than followed change in US commercial law in 1950s, that made very a fuzzy
distinction between a pledge and a sale. In the early 1970s were created new
govermet-sponsored organisation Freddie Mac, which had similar role to Fannei
May, and Ginnie Mae with specialisation in veteran and farmers mortgages.
Moreover, Fannie Mae was authorised to purchase private mortgages not, only
goverment insured. (Fabozzi 1992)
Lastly, the 1980s are generally considered as an advent of structured finance
or securitisation. In 1981 Fannie Mae issued its first morgage-backed security. In 1983 Freddie Mac issued the first collateralized mortgage obligation.
Slightly later were AA-rated mortgage-backed seucrities officially considered
as a legal investment equivalent to government bonds and treasury securities.
(Fabozzi 1992) The first collateralized debt obligation (CDO) was issued in
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1987 by Drexel Burnham Lambert. In the 1990s, when structured finance becoming institucionalized in the American capital markets, anxious bankers of
traditional-art-not-science school of credit demonized it as a dehumanized form
of banking˝(Raynes 2011). Nevertheless, the 1990s saw exponential growth of
structured finance, as we can see in the table 3.1 US issuance of asset-basked securities (ABS) and mortgage-backed securites (MBS) almost doubled between
95 and 99, from 156,7 billion of dollars to 349,6 billion in 1999. The US market
was by far the biggest world market (see table 3.2). The second biggest world
market was Europe with a total structured issuance of 9,2 bl. in 1995 and 82,9
bl. in 1999. The European market was followed by the Japanesee market with
0,4 bl. in 1996 and 29 bl. in 1999, for further information (see table 3.2).
Table 3.1: Total US Asset-Backed and Mortgage-Backed
Public Issuance by US $bn. Volume, 1995 - 1999

Total

1995

1996

1997

1998

1999

156.7

217.7

288.9

385.5

349.6

Source: The Business Lawyer; Vol. 56, November 2000

Table 3.2: Total International Structured Issuance
by US $bn. Volume, 1995 - 1999
Region

1995

1996

1997

1998

1999

Europe
9.2 30.2 45.5 44.9
82.8
Japan
0.0
0.4
6.6 12.3
29.0
Australia
1.7
1.9
7.0
6.0
11.1
SE Asia
0.1
0.6
2.0
0.6
1.7
Latin America
5.7 15.3
6.4
8.9
7.5
Canada
0.2
0.7
1.9
2.5
2.6
Total
17.0 49.1 69.5 75.2 134.7
Source: The Business Lawyer; Vol. 56, November 2000

Then came a period of modern model driven trading and risk management. It coincided with the advent of relatively inexpensive computers allowing
trading to become a lot more mathematical. Products have become far more
complex and mathematically intractable requiring advanced analytical and numerical tools (Bateson 2011). However, the development of the past decade will
be addressed in the following chapters category by, due to the specific features
of these categories.

Chapter 4
Asset-backed security
An asset-backed security is a security that is backed by a pool of assets. These
assets are typically small and illiquid, such as credit card receivables, auto loans,
which would not be sold individually. However, the process of securitization
allows the creation of securities, which can be sold to general investors. The
key step in this securitization prosess is pooling. The pooling is simply the
division of assets into different assets pool accoding to various variables, such
as maturity, bonity of clients and so on. It allows diversification of the risk of
investing in the underlying assets, because each security will represent only a
fraction of the total value of the diverse pool of underlying assets. This process
is also described in Chapter 5.
This step is usually performed by a securitization corporation in the form
of a special purpose vehicle (SPV). Proceeds from the sale of new securities
are used to pay back the bank that originated underlying assets and transfered
them into SPV. The transfer allows banks to remove underlying assets from
their balance sheet in exchange for cash received from sold asset-backed securities, as long as the credit risk is transfered to other institutions. Therefore,
banks can improve their ratings and reduce capital requirements. The rating
of SPV and consecuently asset-backed securities (ABS) could be higher as well,
because the risk of ABS is separated from other risks of the originator bank.
The other reason for securitisation is:For all but the most credit-worthy
companies, it is more efficient to finance large pools of assets that have predictable behavioral characterictics through nonstandard arrangements. These
off-balance-sheet structures allow credit exposures to be tailored to investor
risk, asset class and an ever-increasing diversity of idiosycratic needs on the
part issuers and investors˝(Raynes 2011). Here are the main types of ABS,
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according to volumes traded in the past decade.
• Auto loans
• Credit card receivable
• Home equity loans
• Student loans
It is worthy to note, that era of home equity securitization ended in 2008,
but until that time it was far the biggest ABS branche. Student loan securitization is common in the US market as well as home equity securatization;
there is not such a significant amount securitized on other markets. However,
there are many other branches, such as aircraft leases, movie revenues.

4.1

Auto loans securitization
Figure 4.1: Auto loans securitization issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

These asset-backed securities are backed by pools of auto-related loans. The
development of auto loans securitization in the US and EU market is depicted
in figure 4.1. There we can see a relatively small market size of European
market compared to US market. The EU market exhibited healthy growth
between 2000 and 2007, then the growth slowed down, but from 2011 has been
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accelerating again. So the crisis between 2007 and 2009 had only minor effect
on auto loans ABS in Europe, the growth only slowed.
On the other hand the US market was slightly volatile, in terms of isssuance
volumes, with a positive tendency of growth between 2000 and 2006. Small
decrease in 2003 and 2004 can be explained by high crude oil prices after 9/11
and higher unemployment after dot com bubble. There is an aparent smile
shape during the crisis with large decrese of issuance in 2008. Now the market
is again on the issuane levels from pre-crisis period with $90.1bn issued in 2012
compared to $90.4bn issued in 2006. The crisis had a larger effect on issuance
of auto loans ABS than in Europe and the issuance copied economic conditions
of US economy and now is recovering to pre-crisis levels. The subprime crisis
hit the US economy with more power than EU, especially the US automobile
sector and sales of new cars went down very quickly.

4.2

Credit cards securitization

ABS backed by credit cards receivables are closely connected to consumer market and economic conditions. People usually have credit card loans in addition
to other loans such as mortgages and auto leases.
Figure 4.2: Credit Cards securitization issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

In the figure 4.2 we can see the development of credit card securitization
on US and EU market over the past decade. The EU market exhibits large
volatility and unsettlement except the past three years, where can be seen
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healthy growth from $7.6bn ABS issued in 2010 to $10.7bn in 2012. On the
other hand the US market was very stable between 2000 and 2007 with only
small decrese in 2004 caused by worse economic conditions. After 2007 started
decreasing and reached the bottom in 2010 and started growing again, but still
has not reached the pre-crisis volumes of issuance. Thus, the crisis had large
impact on credit card securitization, mainly because it is closely connected with
the consumer market and economics conditions.

4.3

Home equity securitization

Home equity loans are loans with home equity collateral.The loans require a
very good credit history and the magnitude of loans is limited to the value of
home equity. In figure 4.3 we can see rapid growth between 2000 and 2006
from $75,5bn to $483bn. Schütz (2010) states that issuance was amplified by
the rising real estate prices, e.g. the median sales of new homes sold in the US
nearly doubled between 1995 and 2007 (Schütz 2010, from Census 2010).
Figure 4.3: Home equity securitization issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Note to figure 4.3: the figure depicts only the US market, because there is
not such a significant amount of home equity ABS issued on other markets.
Due to the rising real estate prices the home owners with good credit history could get a home equity loan on top of their mortgage. The rising US
interest level led to increased defaults in home equity loans and therewith also
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in mortgages in the Alt-A and A scoring worsening the situation on the MBS
market˝(Schütz 2010).
After the peak in 2006 issuance of home epuity ABS plummeted to almost
zero in 2009 (only $2.1bn were issued). Now the role of home equity ABS
remains only marginal with $4.1bn issued in 2012 and no sign of recovery. The
crisis completely changed the home equity market. Furthermore, home equity
ABS together with subprime MBS were significant threats for market stability.

4.4

Students loan securitization

Student loan securitization is common in the US market as well as home equity
securatization; there is not such a significant amount securitized on other markets. Owing to the fact that US government created Sallie Mae, Student Loan
Marketing association (mentioned in chapter 3), which is allowed to purchase
student loans on the secondary market and securitize them.
Figure 4.4: Student loans securitization issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Sallie Mae has become a major issuer of student loan ABS, but securitization
by other banks was also increasing. However, the student loans collateral did
no perform very well in the recession and predictions are not very optimistic
due to the possibility of a recession caused by sharp fiscal tightening in 2013
(Moody´s).

Chapter 5
Collateralised Debt Obligations
Although Collateralised Debt Obligations are types of asset-backed securities,
I decided to address them in one separate chapter mainly due to their specific
structure and position in the markets. In addition, CDO is by many investors
considered as a prototypical structured product. CDO played an important
role in the development of credit markets where investors can buy tranches of
diversified portfolios of credit risk with enhanced yields, as a result contribute in
development of structured finance and risk modeling as well. One can also argue
that some CDO markets, especially these with subprime collateral, together
with flawed rating procedures, fueled the US housing market bubble, which
peaked in 2006 and subsequent devaluation in their value played a significant
role in the recent crisis.
As a result, the CDO market collapsed after 2007 and is only slowly recovering. In 2006, when global CDO issuance reached its peak, $520bn of CDOs
were issued, while in 2009 only $4,3bn of CDOs were globaly issued. (I will
cover this in the next section.) Now let´s move on to the basics of CDOs. We
can sort the CDO family of by underlying asset:
• CLOs (collateralised loan obligations - loan collateral)
• CBOs (collateralised bond obligations - high yeild bond collateral)
• CSOs (synthetic CDOs - credit derivatives collateral)
• Structured finance CDOs (CDOs - asset-backed and mortgage backed
securities collateral)
• CDO-squared (CDOs of CDOs)
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• Other less common breeds (CDO-cubed, collateralised insurance obligations and cetera)
The division of CDOs into two main types, balance sheet and arbitrage, is
present in many statictical analyses such as of the Securities Industry and Financial Markets Association. As Bateson explainsbalance sheet referred to
financial institutions and banks shifting debt off their balance sheet and placing the risk with other investors; arbitrage deals relied on purchasing a cheap
portfolio of debt securities, relative to the cost of fianncing through the CDO
structure.˝The majortity of CDOs were arbitrage motivated; for example in
2006 alsmost 70% were arbitrage motivated, but in recent years is the situation
is completely different and the dominanace of these is changing from year to
year.
Despite the broad nature of the CDO family the underlying concept remains same in all of these structures. It consists of two key steps pooling and
tranching. The pooling is a process of distributing underlying collateral into
special pools acording to many variables, such as maturity, default probability
and type of collateral. The process of tranching comes next, creates new securities with different default probabilities based on these pools. These processes
are ilustrated in figure 5.1 below.
Figure 5.1: Ilustration of process of pooling and transhing
Consider three identical securities (call them bonds), each have a probability
of default p and pay $0 conditional on defalt and $1 otherwise. Suppose we
pooled these securities in a portfolio, such that the total notional value of the
underlying fund is $3 and then issue three $1 traches against this fund. Now,
the first tranche defaults if any of three defaults, the second tranche defaults
if two or more of the bonds default, and the final senior-most tranche only
defaults when all three bonds default. If bonds defaults with 10 percents of
the time and defaults are uncorrelated, the senior tranche will now defalt only
0,1 percent of the time, the middle (mezzanine) tranche defaults 2,8 percents
of the time and the junior tranche defaults 27,1 percent of time. Thus twothirds of the capital can be repackaged into claims that are less risky than the
underlyings bonds.
Source: (Coval 2008)

Of course, this is a very simplified description, in the real world this process
is very complex. It works with large numbers of securities and many problems
arise during the making of a CDO. Firstly, a structured investment vehicle
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(SIV) or special purpose entity (SPE)(previously called a special pupose vehicle
(SPV)), is set to acquire a portfolio of underlying assets. The SPE is separate
from the originator´s balance sheet to isolate the credit risk of tranches from the
balance sheet of the originator. Secondly, SPE issues debt securities (tranches)
to investors in exchange for cash, that is used to purchase the portfolio of
underlying assets. Credit enhancement is achieved through creating prioritized
claims against the underlyig collateral pool.
Moreover, senior tranches are paid from the cash flow from assets before
mezzaine tranches and junior or equity tranches. By the same token, mezzanine tranches are paid before junior tranches. However, losses from reference
portfolio are impacted in reverse seniority order starting with junior tranche as
ilustrated in figure 5.1. Senior tranches only absorb losses after the junior and
mezzanin tranches have been exhausted.

5.1
5.1.1

Problems and risk involved
Default correlation

The example mentioned in figure 5.1 has one important assumption: that bond
default probabilities are uncorrelated. What happens if there is a correlation
between bond default probabilities? The lower the default correlation between
them, the more improbable it is that all assets default simultaneously. This
means that the senior tranche is safer with lower default correlation. As bond
defaults become more correlated , the senior tranche becomes less safe. In the
case of perfect correlation the senior tranche would have the same default probability as underlying assets, 10 percent in our example, which is a significant
change. Therefore, the credit enhancement in CDOs rely on the power of diversification, otherwise the commonality in underlying assets can cause serious
problems.
As a consequence of the need fro diversification, rating agencies stay ahead
of significant threat; they have to characterize the entire joint distribution of
payoffs for the underlying collateral pool in order to assign accurate ratings to
CDOs and it is an almost impossible task. The ratings should reflect amount
of systemic risk involved, but as I will describe later most of the ratings and
risk premiums have not reflected the amount of systemic risk involved.
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Estimate parameters

Many studies and simulations conclude that The structure of collateralized
debt obligation magnifies the effect of imprecise estimates of default likelihoods, amounts recovered in the vent of default, default correlation, as well
as, model errors due to the potencial misspecification of default dependencies˝(Coval 2008, from Tarashev and Zhu 2007; Heitfield 2008). It is obvious
that rating agencies have a very difficult task in determining accurately default
probabilities at the time of issuance. Nevertheless, they use a very narrow range
for the annualized default rate relevant to rating cathegories, so they must be
very preciseand confident in estimating it. This narrow range was criticised
by many authorities, because a only small imprecision can cause significant
change in default probability, amplified by the structure of CDO can lead to
downgrades of ratings.
Although, the sensitivity of tranches to errors in the estimate of default
probability is determined by seniority. The decline in expected payoff is absorbed first by a junior tranche than by mezzaine and the senior. Senior tranche
can be protected from these changes in default probability, depending on the
amount of overcollateralization.
To summarise this subsection and the last, the first point is that modest
imprecision in the parameter estimates can lead to variation in the default risk
of the structured finance securities, which is sufficient, for example, to cause
a securiy rated AAA to default with reasonable likelihood˝. The second point
is thatsecuritization process substitutes risks that are largely diversifiable for
risks that are highly systematic. As a result, securities produced by structured
finance activities have far less chance of surviving a severe economic downturn
that traditional corporate securities of equal rating˝(Coval 2008). In a nutshell, the diversification of bonds and precise of parameters are both crucially
important in maintaining good ratings and avoiding defaults.

5.1.3

Secondary mortgage market

US government agencies (Freddie Mac, Fannie Mae & Ginnie Mae discussed
in chapter Brief history) are allowed to purchase mortgages from US banks in
order to ensure a supply of credit to home buyers. Agencies can buy only mortgages that satisfy certain criteria such as size and credit quality requirements.
These mortgage are then repackaged and securitized into mortgage-backed securities, but more on this in Chapter 6. Mortgages that do not meet this
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criteria are held by banks or sold on the secondary market and securitized by
banks. However, securitization of this collateral brings risk in the form of low
credit quality of the borrower and high level of default correlations. Also, a
great number of subprime mortgages securitized, which made it even worse.
In summary, CDO backed by mortgages, which were in turn backed by
subprime collateral, were biased and caused masive write-offs in many banks
in the recent crisis.

5.1.4

CDO underwriters

In addition to these this findings, Barnett-Hart (2009) suggests that the identity of the CDO underwriter is a significant predictor for CDO performance,
even after controlling the collateral type.Findings show that there was variation among banks´underwriting standards, with some consistently more careful in their collateral selection. For example, J.P. Morgan´s CDOs consistently
underperformed, while those from Goldman Sachs were among the top performers.˝
Among the top 10 ABS CDO underwriters between 2000 and 2007 we can
find some really big names, such as Citigroup, Goldman Sachs, Deutsche Bank,
Bank of America, but also Lehman Brothers, Bearn Searn, Merrill Lynch and
others (Barnett-Hart 2009, from S&P) These names can be compared with
table of world leading banks according to total assets in appendix.

5.2

Rating

As I argued in the previous chapters, te historical role of rating agencies was
slighly different and changed as they entered the new world of structured finance, witch concealed many challenges. They started to generate great revenues from rating structured products and it became one of the biggest source
of revenue.
There were many problems arising as described in the previous section,
but almost nobody admited that because it was a long period of growth and
good economic conditions; nobody wanted to rock the boat possible problems.
They were very confident about their models, as the following excerpt from
the Robert Rodriguez article Absence of fear˝(2007) shows. It includes a
conversation from March 22, 2007 when First Pacific Advisors discovered that
Fitch used model that assumes constantly appreciating home prices, ignoring
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the possibility of fall.
FPC: What if home price appreciation was flat for an extended period of
time?˝
Fitch: Our model would start to break down.˝
FPC: What if home prices were to decline 1% to 2% for an extended period
of time?˝
Fitch: The model would break down completely.˝
FPC: With 2% depreciation, how far up the rating´s scale would harm?˝
Fitch: It might go as the AA or AAA tranches.˝
However, this confidence disappeared and by 2008 everything had changed.
In 2008, the CDO market collapsed and now is only slowly recovering. A lot
of revenue from structured finance to rating agencies dissappeared immediately and as an immediate reaction stock prices of these companies fell almost
by 50 percent in a few months. This ride down continued till January 2009
when stock prices of these companies were around one quarter of their original
value from January 2007. Now, they are in better condition, but they are still
approximately at 50 percent of the value from 2007 (Bloomberg).
In 2008 a great amount of CDOs were downgraded, especially those assetbacked, backed by mortgage, credit card, auto loans securities and CDOs.
For example, 27 of the 30 tranches of asset-backed colllateralized debt obligations underwritten by Merrill Lynch in 2007, saw their triple-A ratings downgraded to junk˝(Coval 2008, from Craig, Smith &NG 2008). Moreover, in
2007 Moody´s downgraded 31 percent of all tranches for asset-backed collateralized debt obligations it rated and 14 percent of those were initially rated
AAA˝(Bank of International Settlements 2008).

5.3

Development of CDOs

The past decade saw the dramatic rise and fall of the CDO market: the relatively stable increase from the beggining of the milenium, remarkable growth
between 2003 and 2006 and the collapse after 2008. Now the CDO market
is only slowly recovering. This dvelopment can be seen in figure 5.2, which
describes global annual issuance of CDOs over the past decade.
The rapid growth of theCDO market and also growth of the structured
products market as a whole coincided with strong economic growth and only
few defaults. This good economic condition accompanied with stable growth of
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economies, together with the evolution of relatively cheap computer technology
allowing use of more complex pricing and evaluating method, contributed to
unprecedented development and growth of structured products.
What stood behind the growth from the beginning of the milenium is not
so obvious. The structured products market was almost exponentialy increasing in 1990s than was slightly slowed down by the dot com crisis, but stabley
increasing. Many factors were contributing to this increase, such as economic
conditions, evolution of technology mentioned above and also ratings. Structured products were rated on the same scale as a single company securities,
which make it easier for investors. Many AAA-rated structured products offered yields that were very attractive compared to same rated alternatives such
as corporate or treasury bonds. However, these attractive yields were based on
extrapolations of good economic conditions and did not reflect the amount of
systemic risk involved.
Figure 5.2: CDO Global issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Note to figure 5.2: It must be mentioned that unfunded synthetic tranches
are not included in this analysis and small and medium size enterprise deals
are classified as ABS and are not included either.
Banks and rating agencies collected huge revenues and provision. Therefore,
they were eager to collect more and securitized more assets, which led to a
significant reduction in the borrowing costs and also contibuted to fueling the
real estate bubble in US. Increasing subrime defaults, then resulted in higher
default probabilities, the effect of which is describe above.
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On the other hand, period between 2000 and 2007 saw unprecedent increase of subprime collateral, especially high during 2006 and 2007. According
to Barnett-Hart (2009) analysis, average ABS CDO in 2000 included only 5
percent of home equity collateral (includes also all RMBS less than prime),
compared to 36 percent in 2007. There was also increase of RMBS collateral
included in average ABS CDO, from 1 percent in 2000 to 12 percent in 2007.
This was accompaniedby a lack of historical data on default probabilities of
subprime collateral, because it was recent phenomen. In figure 5.3 we can see
CDO outstanding acording to CDO category.
Figure 5.3: CDO category global oustanding 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Note figure 5.3: It must be mentioned that source data for outstanding are
not the same for issuance and are not directly comparable due to differences
in underlying data and single-tranche structures are generally excluded. CDOs
cathegory includes mainly generic cathegory of CDOs, CBOs, etc. CLO cathegory indcludes certain middle market CLOs, corporate loan CLOs, levereged
loan CLOs, etc. SF cathegory is backed by structured finance collaterall (i.e.
ABS/MBS, CDOs of CDOs, structured finance products, etc.). Other category
includes CFOs, miscellaneous swaps, etc.)
There also arose many other problems (most of them are described in the
section 5.1). To summarise the main features: poorly structured CDOs and
the failure of rating agencies to accurately assess the risk of CDOs. Many
investigations reach the conclusion that they made serious mistakes. Although,
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rating agencies have taken heavy criticism for their role in mis-rating billions
of dollars in CDO tranches, they were not alone in their mistake. Indeed,
almost all market participants, from investment banks to hedge funds, failed
to question the validity of the models that were luring them into a false sense
of security and safety of these manufactured securities˝(Barnett-Hart 2009).
Now the CDO market is only slowly recovering, $58.1bn were issued in 2012.
It is a large amount compared to $4.3bn in 2009, but it is still only one tenth
of $520bn in 2006. However, the tendency is positive and the market has been
growing again since 2009.

5.4

CDO-squared

CDO-squared is CDO of CDOs. Collateral pool typically consists of mezzanine
tranches of CDOs plus some ABS assets or other underlying assets and again
three types of tranches are issued against this pool of collateral (senior, mezzain
and junior).
The same problems arise in the process of creation of CDO-squared as
with the creating of regular CDO. However, there is one big difference, these
problems are accentuated further through the sequential application of capital
structures. As Coval, Jurek & Staford (2008) simulations show, as the pairwise
default correlations rise the expected payoff rapidly declines for the mezzaine
and junior tranche. This effect is much higher compared to the regular CDOs.
Sensitivity of tranches to errors in the estimate of default probability is also very
high. As default probabilities rise, the value of junior and mezzaine tranche
goes quickly towards zero and the value of senior tranche falls substantially
as well. This effect is again much stronger than in the case of regular CDO.
In summary all the tranches of CDO-squared are highly sensitive to change in
baseline parameters, even a small change in parameters can lead to significant
losses (in Coval, Jurek & Staford simulations only 10 percent increase in default
probability leads to 50 percent losses in mezzanin payoffs).
In the landscape of subprime borrowing and lack of historical subprime
borrowing default probabilities, a subprime crisis and a housing bubble CDOsquared were very dangerous, even toxic, and completly disappeared after the
crisis. CDO-squared caused massive write-offs in many banks. Now they will
not be missed.

Chapter 6
Mortagage-backed security
A mortgage-backed security has a similar structure to the asset-backed security,
but uses mortgages as a collateral instead of small illiquid assets, such as credit
card receivables and auto loans. MBS allows banks to parcel up property loans
in securities that are then sold on to investors; they are not just an important
funding option for banks but also aid the functioning of the wider mortgage
market. There are two main categories, according to type of collateral:
• RMBS - residential mortgage-backed security
• CMBS - commercial mortgage-backed security
The RMBS is backed by mortgages on a single family or two to four family
real estate, while the CMBS is backed by mortgages on a commercial and
multifamily real estate. I will aslo address collateralized mortgage obligation
(CMO) in this chapter; although its structure is similar to the CDOs discussed
in previous chapter the collateral is mortgage related.
A great step in the creation of MBS, the MBS market and structured finance
as well, was a creation of US government agencies (Freddie Mac, Fannie Mae
& Ginnie Mae discussed in chapter Brief history). They are allowed to purchase mortgages from US banks in order to ensure a supply of credit to home
buyers. Agencies can buy only mortgages that satisfy certain criteria such as
size and credit quality requirements. These mortgages are then repackaged and
securitized into mortgage-backed securities. Mortgages that do not meet these
criteria are held by banks or sold on the secondary market and securitized by
banks, these non-conforming mortgages can be viewed as Alt-A or subprime
mortgages. However, securitization of this collateral brings risk in the form of
low credit quality of the borrower and possible higher level of defaults. Also,
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a great number of subprime mortgages were securitized, which made it even
worse.
Figure 6.1: MBS US agency vs non-agency issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

The importance of US government-sponsored agencies can be seen in figure
6.1. US agencies securitize enormous amounts of mortgages and play a crucial
role in the US MBS market, and thus in the world MBS market as well. The
recent crisis changed the MBS market enviroment a lot. Figure 6.1 confirms
that the US market now relies heavily on agency securitization and also that
non-agency securitization almost disappeared entirely after 2007.
The MBS market attracts an enourmous amount of money. It reached
the peak in 2009, when there were $8.5trn outstanding US MBS in total and
$2.1tn oustanding EU MBS in total. In 2012 it was around $8.2tn and $1.5tn
respectively (SIFMA, total number does not account for overlap of collateral)

6.1

RMBS

A residential mortgage-backed security is backed by mortgages on a single
family or two to four family real estate. As many analysts state, RMBS played a
very important role in the recent crisis, especially US subprime RMBS. Massive
downgrades and subsequent write-offs caused large losses. It must be mentioned
that it was mainly the case of the US market. As Schültz (2010) argues the US
RMBS downgrades were related to the underlying mortgages that had floating
interest components. Large increases in the US Federal Funds interest rate
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starting in January 2005 led to an increasing default rate of US residential
mortgages, which is apparent from the decrease of issuance that started in
2005 (see figure 6.3). The RMBS with subprime collateral stagger as the Fed
increases the main interest rates. But for most of the high quality RMBS this
increase was not dramatic. It became dramatic, because additionally many
people also had home equity loans.˝
On July 10, 2007, Moody´s downgraded 399 residential mortgage-backed
securities (RMBS) with original value of $5.2bn and Standard & Poor´s placed
612 RMBSs with an original value of $7.3bn on review for downgrade˝(Cathcart
2010). Moreover, according to the Financial Crisis Inquiry Commision, by June
2010 $2.5tn worth of RMBSs had been downgraded (Cathcart 2010).
Figure 6.2: RMBS issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Note to figure 6.3: US issuance depict only non-agency RMBS.
Consequently, US RMBS issuance plummeted from $509bn in 2007to $32.4bn
in 2008 and has not recovered yet. It confirms that the US market relies heavily
on agency securitization and also that non-agency securitization almost disappeared entirely after 2007. It is worth to remembering that figure 6.3 depicts
only non-agency RMBS issuance and it is also the reason why the US market
is relatively comparable to the EU market. It does not take agency issuance
into account.
On the other hand the EU market was growing until 2008 when it rapidly
slowed down. This can be explained by rating downgrades of RMBS, regulations, capital requirements for banks and also worse economic conditions.

6. Mortagage-backed security

33

However, the EU RMBS did not perform badly; Dipesh Mehta, research analyst at Barclays, poited out that losses on European RMBS stand at just 0.2
percent (Watkins 2013).
Despite being branded toxic just a few years ago after its role in the US
subprime crisis, RMBS is safe at least in part of it is. Central bankers and
regulators meeting in Basel in January 2013 gave residential mortgage-backed
securities a fromal stamp of approval by allowing highly rated forms to be
included in liquidity buffers that banks will have to hold to prevent future financial turmoil (Watkins 2013). But the analysts question whether this change
will have any meaningful impact on issuance.
Proponents of RMBS in Europe say that regulators have in the past unfairly
tarred all securitization products with the same brush, been too influenced by
data that applied to poorly performing US delas and too swayed by politicians
(Watkins 2013). Dipesh Mehta, went on to argue that losses on European
RMBS stand at just 0.2 percent and argues that RMBS at enior level are
almost bullet proof in an Armagedon scenario (Watkins 2013)

6.2

CMBS

A commercial mortgage-backed security is backed by mortgages on a commercial and multifamily real estate.
Figure 6.3: CMBS issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

Note to figure 6.3: US issuance depict only non-agency CMBS.
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The US CMBS market was rapidly growing between 2000 and 2007. Then
followed huge fall from $229bn of CMBS issued in 2007 to $4.4bn in 2008.
Schültz (2010) argues that the detioration of the US economy, mentioned in
previous section, led also to a decline of commercial real estate demand and
therewith automaticlly to higher default rates in commercial mortgages resulting in higher downgrades. However,the commercial mortgage market seems
to be more robust, explaining the one year lag in downgrades compared to US
RMBS. One reason could be that corporates have higher reserves and could
withstand economic downturns for a longer period˝. Moreover, the average
downgrades of US CMBS were around 20 percent compared to 45 percent in
RMBS case ((Schültz based on computation of S&P). After hitting rock-bottom
in 2008 the US CMBS market has slowly clawed its way back to $35.7bn in
2012. It must again be mentioned that these figures depict only non-agency
issuance.
The EU market grew slowly in comparison in the same period until 2007,
but has been relitively volatile since. The fall between 2007 and 2008 was also
very huge as in the case of US market, from $70.6bn to $7.9bn. The downgrades
were nearly on the same level as for the US, according to Schültz (2010) with
data based on S&P computation.

6.3

CMO US agency
Figure 6.4: CMO US agency issuance 2000-2012

Source: The Securities Industry and Financial Markets Association (SIFMA)

A collateralized mortgage obligation is a debt security, which resecuritized
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mortgage collateral. The structure is similar to the structure of a CDO and
consists of pooling and tranching (described more extensively in Chapter 5).
Generally, it is a way of creating many different kinds of bonds from the same
mortgage loan or loans. By creating desirable risk profiles, tranches could be
sold to wider investors and at a larger profit than underlying collateral (Stein
2010).
In figure 6.4 we can see the development of issuance of US agency CMOs.
Goverment-sponsored agencies are far the biggest issuer of CMOs. Here we
can see rapid growth in the first few years of the new dacade. Then came a
decrease, which coincided with worse economic conditions after 2004 and an
increase in the main interest rate in 2005. The decrease continued util 2008,
when CMO agency issuance bottom out, before an increase in two censequtive
years and then another decrease due to increased regulatory risk. There have
been many changes in regulations and development of new regulation is still
ongoing, so only time will tell how the structure evolves.

Chapter 7
Conclusion
The heart of this thesis is a quatitative analysis of developments in structured finance over the past decade, giving special attention to the recent crisis
period. I used new available comprehensive data of Securities Industry and
Financial Markets Association, which combines data from the third parties,
such as Bloomberg, Thomson Reuters, Moody´s, S&P and others. Based on
this data I analyzed the three main types of structured products: ABS, CDO
and MBS. In addition to this data I extracted data from annual reports of the
world´s leading banks and used them as an illustration of developments and to
support evidence. I had also planned to use this data in quatitative analysis,
but they appeared to be uncomparable in the long term mainly due to the
frequent change in regulations and accounting policies. I have also summarized
recent findings of past research and addressed problems and risk involved in
these structured products. In addition, I have devoted a significant part of
this thesis to giving the theoretical background of structured products, which
is essential for better understanding of these products.
We can see that the US market of structured products is by far the biggest
due to the many historical and legislative conditions. I also compared the EU
martket to the US, but the size of EU market is relatively small.
The US ABS market revealed the reaction to worse economic conditions
after 2003 (dot com bubble, 9/11, higher prices of crude oil and higher unemployment. The recent crisis resulted in a drop in all types of US ABS and there
a smile shape is apparent with signs of recovery, apart from in home equity
ABS. Despite the fact that home equity securitization was the biggest category
of ABS with a peak of $483bn issued in 2006, the statistics from SIFMA clearly
showed that the crisis ended this era in 2008 and there is no sign of recovery.
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Annual issuance reached $4.1bn in the past three years and remains very low.
The student loan collateral did not perform very well either in the crisis and
there are certain warnings from rating agencies about its future mainly due
to the fiscal tightening and recession. Moreover, it is also the case for credit
card securitisation. On the other hand the EU auto loans ABS market grew
during the whole last decade. The recent crisis only slowed it down and now it
is accelerating again. The EU credit card ABS market is a completly different
story; the market was very volatile and slowly growing since 2009, but in 2012
slowed.
In 2006, when global CDO issuance reached its peak, $520bn of CDOs were
issued, while in 2009 only $4,3bn of CDOs were globaly issued. The CDO
market rapidly dropped in 2008 and hit rock-bottom in 2009, and is now only
slowly recovering. Poorly structured CDOs and the failure of rating agencies to
accurately assess the risk of CDOs led to massive downgrades and write-offs as a
consequence, also due to the increase of subprime collateral. One can also argue
that some CDO markets, especially these with subprime collateral, together
with slewed rating procedures, fueled the US housing market bubble, which
peaked in 2006 and subsequent devaluation in their value played a significant
role in the recent crisis. Moreover, more complex structures of CDOs, such as
the CDO-squared were found to be almost toxic and completly disappeared.
As the statictics from SIFMA clearly showed, the crisis triggered the tendency of the US MBS market to rely heavily on agency securitization and
non-agency secritization almost disappeared entirely after 2007 (especially the
RMBS and the CMBS non-agency market). However, the US non-agency MBS
stardted to decrease afterwards as the Fed increases the main interest rate in
2005, which increased a number of defaults.
Nevertheles, the MBS market attracts an enormous amount of money. It
reached the peak in 2009, when there were $8.5trn outstanding US MBS in
total and $2.1tn oustanding EU MBS in total. In 2012 it was around $8.2tn
and $1.5tn respectively (SIFMA, total number does not account for overlap of
collateral)
The EU MBS market suffered from rating downgrades mainly due to US
data, but the amount of subprime collateral was still much higher in the US
compared to the EU. Although the rating situation of RMBS is currently changing the future development of this product is still a question.
Although the benefits and risk involved is clear I was surprised by the
volume of write-offs, and perhaps over-leverage, involving RMBS and CDOs in
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particular. I will end on a positive note:To see the good in structured finance
we must look to its essence, i.e., to its theory˝(Raynes 2011). In conclusion,
that the effective use and lower cost of capital are the principles in structured
finance that should be retained, while we work to increase risk awareness and
smart regulation.
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General appendices
A.1

Top US & EU banks
Table A.1: Top US banks based on total assets (US $bn.)

Rank

Company

Location

Total Assets

1
2
3
4
5

Bank of America
Charlotte, NC
J.P.Morgan Chase & Co. New York, NY
Citigroup
New York, NY
Wells Fargo & Company San Francisco, CA
Goldman Sachs Group
New York, NY

2,276.42
2,198.16
1,947.82
1,244.67
933.471

Date
31/3/2011
31/3/2011
31/3/2011
31/3/2011
31/3/2011

Source: http://www.relbanks.com/top-us-banks/assets-2011

Table A.2: Top EU banks based on total assets (US $bn.)
Rank

Company

Location

Total Assets

1
2
3
4
5

Deutsche Bank
Germany
HSBC Holdings
UK
BNP Paribas
France
Credit Agricole Group France
Barclays PLC
UK

2,802.71
2,555.58
2,545.34
2,434.24
2,430.74

Source: http://www.relbanks.com/top-european-banks/assets-2011

Date
31/12/2011
31/12/2011
31/12/2011
31/12/2011
31/12/2011

A. General appendices

A.2

II

Credit rating scale
Figure A.1: Credit rating scale

Source: Barnett-Hart 2009

