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ABSTRACT

‘Securitization and the Global Market’ presents a thorough investigation into the
evolution of securitization and its adaptation to the international market. Additionally,
we provide some insight into its future applications. Securitization is a relatively new
form of financial intermediation, which allows the three functions of financing —
origination, funding and servicing — to be separated and each placed with the most
efficient provider. Since this method of financing promotes efficiency in the financial
markets, it has shown remarkable growth in the United States, United Kingdom, Canada,

France and Australia.

The thesis explains how mortgage-backed securitization evolved in the United States
and how this method of housing finance is being integrated into international markets.
Additionally, we explain how securitization is used to fund receivables other than

mortgages.

Because we address cross-currency transactions, we also discuss foreign exchange rate
risk management by reviewing the history, development and application of financial
products used in hedging various risks. Also a review of mortgage-prepayment
modelling is presented, because prepayment creates the most uncertainty in the cash

flow that is to be hedged.

Using the evidence presented in this thesis, the final chapter argues for the creation of
a multicurrency sterling collateralised mortgage obligation. This product can serve to
aid the development of the global market via securitization —a proven method of financial

intermediation.
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CHAPTER 1
INTRODUCTION

The purpose of this thesis is to provide the reader with a thorough understanding of
securitization and its potential application in developing the global market.
Securitization is a relatively new form of financial intermediation which was developed
in the United States and is currently being used in most industrialized nations. As this
method of financial intermediation evolves, it will enhance the efficiency of the global
market. Securitization isolates the three functions of financial intermediation —
origination, servicing and funding — and allows each to be handled by the most efficient
provider. Justas securitization has excelled in the United States by serving as an efficient
conduit for transferring funds across state borders, so can it serve as an effective method

of transferring funds between nations.

To show how this process works, we develop an hypothetical instrument that we call a
multicurrency collateralised mortgage obligation. At the time of writing, multicurrency
securitization instruments do not exist, but we shall argue for their creation. This study
focuses on just one instrument, but the methodology presented is not limited to UK
mortgage-backed securities. Our model could be applied to any type of securitized debt
instrument, regardless of the country of origin or type of underlying security. For
illustrative purposes, we have chosen the UK because this country’s mortgage-backed

securities market represents the largest and fastest-growing market in Europe.

The multicurrency aspect of this research is used to derive a cost-effective hedge against

the risk of fluctuations in the foreign exchange rate. Once funds are allowed to flow
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freely across national boundaries without foreign exchange rate risk, multinational
securitized products could be developed. This study provides a method of financing that
can serve as a conduit to enhance the efficiency of global financial markets. Market
efficiency is enhanced when a financial instrument is capable of tapping multiple capital
markets without exposing investors or underwriters to exchange rate risk. Additionally,
we have found that there is a lack of research on hedging long-term stochastic’ cash

flow, and our thesis will expand this body of knowledge.

The dissertation is divided into ten chapters, this chapter being the introduction. Chapter
2 examines the origin of the mortgage-backed security (MBS), reviewing its history and
development in the United States of America. Chapter 3 discusses the global
development of MBS, reviewing the countries that have adopted them and showing how
social norms have been integrated into the MBS structure. Chapter 4 explains how this
method of financial intermediation has expanded to include other products. Once we
have established the significance of securitized debt instruments in the international
financial community, Chapter 5 will review the history and development of the futures
markets. This chapter gives the reader a fundamental understanding of the elements
used to develop the foreign exchange rate hedging instruments that are reviewed in
Chapter 6. Next, problems in hedging MBS are discussed in Chapter 7. To stress the
complexities involved in hedging MBS, we critique an hedging methodology offered

by Salomon Brothers Inc. in the next chapter, Chapter 8. Chapter 9 presents our

! A stochastic process is a statistically random sequentially process in which the probability of each step depends on the
outcome of previous steps.
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multicurrency collateralised mortgage obligation, which provides an economical and
functional structure for hedging foreign exchange rate risk associated with MBS. This

dissertation will conclude with Chapter 10.
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CHAPTER 2
MORTGAGE-BACKED SECURITIES: ORIGINS AND
DEVELOPMENT

MORTGAGE-BACKED SECURITY

A general term describing a capital market instrument issued from a special
purpose company whose assets consist primarily of mortgages.

The purpose of this chapter is to explain the origins, development and structure of
mortgage-backed securities (MBS). MBS evolved from the United States’ complex, but
efficient, mortgage market. To demonstrate the significance these financial instruments
play in the US economy, we will describe how this system works. It is important to
understand how the US market is unlike the traditional UK mortgage market, in that US
mortgages receive government support and are traded on a secondary market.> Even
with these fundamental differences, securitization is being used successfully in both

markets.

The first Section, 2.1, gives a brief history of the evolution of mortgage-backed securities.
The following Section, 2.2, describes the federal and quasi-federal government
organizations which participate in and support the US mortgage market. Section 2.3
examines the structures and characteristics of the various instruments that are traded in
the secondary mortgage market and provides a table with definitions of technical terms.
Section 2.4 discusses the effects that market changes have had on credit supply for US

housing finance, and the final section will summarise this chapter.

2The term ‘secondary market’ refers to the trading of existing mortgages after origination.
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2.1 The Beginnings of the Mortgage-Backed Security

The origins of housing finance can be traced to the late Roman Empire, where the
concept evolved of exchanging property rights for money (pignus). Under this legal
structure, land was obligated in lieu of transfer of title. Following the demise of the
Roman Empire, Germanic law developed the concept of using land as a security deposit.
This contract was called a gage. Later, when William of Normandy introduced the
Germanic system into English law, the French word mort ("dead" or "frozen") was

combined with gage to describe a "locked pledge," or mort-gage on property.

US mortgage-banks are the primary originators of mortgages that are securitised. Their
origin is to be found in the nineteenth century, when mortgage lenders funded US
Midwest farmers by selling debenture bonds to insurance companies. Farms were the
dominant type of residential housing in the US that represented any significant value.
By 1900 there existed approximately $4 billion worth of farm mortgages outstanding,

originated by 200 mortgage companies.

During the roaring twenties the real estate market boomed, with appreciation ranging
from 50 per cent to 75 per annum. This fuelled the demand for a secondary mortgage
market, where mortgage bankers would sell short-term mortgage participation bonds
in units of $500 to $1,000 to retail investors. The mortgages paid interest only with
maturities ranging from one to five years and were held by a trustee who would service

the loans. In the event of default, the trustee would foreclose on the property.

In 1929, the real estate market crashed along with the stock market. The fall in the

stock market wiped out a considerable amount of the liquidity in the financial markets,
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which directly affected the funds available for mortgages. As funding sources for real
estate dried up, the mortgagors were unable to roll-over their short term mortgages.
This spurred foreclosures which flooded the depressed real estate market with new
property, helping to drive down prices. Mortgage bankers wrongly assumed that in the
event of foreclosure, the sale of the property would more than offset the mortgage debt.
As a result of this error in judgement, virtually all these mortgage companies went

bankrupt.

In an attempt to stabilise the economy in 1933, the federal government established the
Home Owners’ Loan Corporation (HOLC). This organisation sold
government-guaranteed bonds, the proceeds of which were used to refinance defaulted
mortgages. HOLC was the first major lending institution to grant long term amortisin g’
loans with monthly payments. By amortising the loan, borrowers are able to make low
monthly payments over long periods (normally 30 years in the US), making mortgages
more affordable. HOLC helped a million families to save their homes within the first

three years of its existence.

Inresponse to the continued demand for residential housing finance caused by the Great
Depression of the 1930s, the US government created the Federal Housing
Administration (FHA) in 1934. Its purpose was

1. to encourage the improvement of the nation’s housing standards and conditions;

2. to provide an adequate home financing system;
3. to exert a stabilising influence on mortgage and residential real estate markets.

3 Amortisation refers to the reduction of debt by regular payment of interest and principal sufficient to pay off a loan by
maturity.
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The FHA stimulated and continues to support primary market activity by offering
lending institutions strong incentives to lend their funds to home buyers. The FHA
establishes lending standards and offers an insurance programme that protects lenders
fromlosses due to default. FHA charges the borrower (the mortgagor) a small insurance
premium of one-half of one per cent per annum on the outstanding balance of the loan.
By standardising and insuring residential mortgages, FHA has provided the mortgage
market with a transferable, low-risk mortgage which was essential to the development

of a national mortgage market.

The FHA programme helped stabilise the mortgage market, but new single family
housing construction was at a minimum between 1926 and 1946. Then, following
World War II, when five million men came home, housing demand escalated. To help
the returning servicemen adjust to civilian life, the government enacted the
Servicemen’s Adjustment Act. The Veterans Administration (VA) programme was
founded under this Act, and the VA guarantees mortgage loans made to US military
personnel. Itdiffers from the FHA programme in that it guarantees (rather than insures)
the home mortgage loan and requires no down payment. Moreover, the VA is not
dependent on the collection of insurance premiums to pay for losses due to default on
loans, therefore, VA does not charge the veteran (borrower) for its services. The FHA
and VA programmes were able to meet the huge demand for mortgages and funded the

unprecedented postwar housing growth.

In order to continue its promotion of home ownership, the US Congress has focused
on stimulating secondary market activity in order to provide liquidity to the FHA, VA

and private mortgage market. The US government has formed an array of organisations
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toparticipate in the secondary markets, with names that sound like a country and western
family: Fannie Mae, Ginnie Mae, and Freddie Mac. These organisations issue various
forms of MBS, and are backed through either implicit or explicit US government

guarantees.

These government-guaranteed MBS have been well received by investors because they
offer higherreturns than does other conventional government debt. Theincreased yields
are primaﬁly due to a unique call option that allows the mortgagor to redeem his
mortgage before maturity. A feature that will be explained in detail later. For now, it
is important to know that this call feature has value and that this value is reflected in

the higher yields.

In the following section, we shall discuss in detail the government bodies that participate

in the US mortgage market.

2.2 Government Participants in the Secondary Mortgage Market

According to Mr Mark Boléat, Secretary-General of The Building Societies
Association, ‘The American housing finance system is the most developed, particularly
inrespectof asecondary market.’[1] The US secondary marketreceives support through
special agencies that receive implicit and explicit US government guarantees. The

following three sections will discuss these agencies’ development and functions.

2.2.1 The Federal National Mortgage Association

The Federal National Mortgage Association (FNMA or Fannie Mae) was formed as

a subsidiary of the Reconstruction Finance Corporation in 1938. Its mission is to
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provide additional liquidity to the mortgage market and improve the distribution of
investment capital for financing the construction and sale of housing by providing a
secondary market* for FHA-insured loans. (It later adopted VA guaranteed loans too.)
Fannie Mae provides liquidity for lending institutions so that they may always have

funds available for new home loans.

As of June 1990, Fannie Mae reported a principal balance of $110,138 million in its
portfolio, making it the largest holder of mortgage loans in the United States. Recently,
it has been authorised to purchase conventional loans’, but its portfolio consists

primarily of FHA and VA loans.

In 1968 Fannie Mae was splitinto two entities. Oneis a federally chartered corporation
owned by public shareholders, which retained the Fannie Mae name. The second is
the Government National Mortgage Association (GNMA or Ginnie Mae). Fannie
Mae receives an implicit government guarantee whilst Ginnie Mae retains the explicit

government guarantee.

Ginnie Mae is responsible for providing liquidity, primarily through guaranteeing total
and timely payments on mortgage-backed pass-through securities, which represent
interest in FHA, VA and Farmers Home Administration (FmHA) mortgages.

Additionally, Ginnie Mae supports special government subsidy programs.

2.2.2 The Government National Mortgage Association (GNMA)

GNMA is a wholly government-owned corporation that functions within the

* A secondary market is where lending institutions sell existing loans to another entity. These are loans that have been
originated.
3Conventional loans are residential mortgages without any government guarantees or subsidies.
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Department of Housing and Urban Development (HUD) and whose president is
appointed by the US President and acts under the secretary of HUD. GNMA operates
from Washington, D.C., and offers mortgage bankers and other lending firms an

efficient and profitable way to market FHA, VA, and FmHA loans.

GNMA mortgage-backed pass-through securities represent an undivided interest in a
pool of residential mortgages. The mortgages are similar in interest rate, maturity,
and the type of property in which they are secured. The pooled mortgages must have
a minimum aggregate value of $1,000,000 for single family loans or $500,000 for

manufactured home® and project loans.”

Lenders, in their capacity as issuers of securities, must complete the required GNMA
commitment documents and forward them to GNMA. Upon review by GNMA, and
a favourable evaluation, GNMA issues a commitment and assigns the pool a number.
Thelender will then send the mortgage documents to a custodial agent, and the required
pool forms to GNMA. Upon acceptance, GNMA will guarantee the mortgage-backed
certificate, which then will be sold to investors, who consist primarily of institutional
investors. After the sale of the certificate, the lender will service the pool. He will
collect monthly payments on the pooled mortgages and remit that amount, less
servicing fees, to the certificate holders, along with monthly accounting statements.

GNMA also offers different types of issues that are collateralised by mortgages other

than single family loans. These project market loans, as they are called, include

$Manufactured homes are built in a factory then moved to their permanent location. They are also called mobile homes.
"Project loans are loans made on a housing estates.
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multifamily housing, nursing homes, hospitals, low-income projects and senior citizen

housing.

The GNMA 223(f) multifamily security program was introduced in 1975 and
represents fifty per cent of the total project market. It has issued over $3,400 million
worth of securities, with approximately $2,500 million worth of issues outstanding.
However, this program was discontinued in 1990 because of the saturated US housing

market.

These instruments were designed to help fund middle- to upper-income multifamily
housing projects. Investors demanded a higher yield on GNMA 223(f) instruments
than on standard GNMAs because of the thin market. The higher yield offsets
investors’ liquidity risk. These securities will generally yield approximately 230 basis

points (bp)® over a ten-year Treasury bond and 20 bp over a standard GNMA.

2.2.3 Federal Home Loan Mortgage Corporation

Federal Home Loan Mortgage Corporation (FHLMC or Freddie Mac) was created by
Congress in 1970, conforming to Title III of the Emergency Home Finance Act of
1970. This act provided the savings and loan (S&L) industry with a secondary market

for its conventional loans.

Because S&Ls raised funds using short-term variable rates and were lending money
at fixed rates over thirty years, they were caught in alending fixed long and borrowing

short trap which exposed them to interest rate risk. When short-term rates exceeded

® A basis point is equal to 1/100 of one percent (i.e. 100 bp = 1%).
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the long-term rates, the cost of funds exceeded their revenues, and the S&Ls needed
an active market in which to liquidate their loans. The act served as a lifeline for the
S&Ls. Itsmission was toenhance the liquidity of mortgage investments and to increase
the availability of funds for conventional residential mortgage lending by developing
and maintaining a nationwide secondary market. Freddie Mac accomplished its
mission by standardising conventional mortgage instruments, forms and underwriting
guidelines, and it continues to facilitate the growth of the conventional secondary

market through innovative financial development.

Freddie Mac purchases conventional mortgages primarily from savings and loans
associations, pools them, and then sells mortgage pass-through securities called
Mortgage Participation Certificates (PCs) in capital markets. As of 31 March 1989,
Freddie Mac reported $234,694.7 million worth of PCs outstanding. As described in
the introduction to this chapter, these instruments represent an undivided interest in

the mortgage pool and entitle the owner his prorated share of all interest and principal.

2.3 Secondary Mortgage Market Instruments

As mentioned in the beginning of this chapter, mortgage-backed security is a general
term used for any security which is supported primarily by mortgage collateral. MBS
can be divided into two broad categories: pass-through and pay-through. What
distinguishes a pass-through from a pay-through is its legal structure. Table 1 defines
the principal features of the MBS and the variations which have evolved from the these

two basic structures.
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TABLE 1

PRINCIPAL FEATURES OF MORTGAGE-BACKED SECURITIES

Pass-through Pay-through
Nature of Issuer |Grantor trust Corporate issuer, which may be a special
purpose corporation (bankrupt-remote entity)
Nature of Ownership represents a fractional Ownership of a debt instrument secured by a
ownership undivided interest in a pool of mortgages |pool of mortgages

Principal Variations

Single Class

Straight Pass-Through: the security
holder receives principal and interest
actually collected by the servicing agent.

- | Modified Pass-Through: the security

holder receives interest due, whether or
not it has been collected, and principal as
collected.

Fully Modified Pass-Though: the
security holder receives principal and
interest due, whether or not they have
been collected.

Pay-through bonds: bonds whose debt
service is determined by the cash flow from
the collateral pool of mortgages

Mulitclass

Real Estate Mortgage Investment
Conduit (REMIC): allows pass-throughs
tax entities to issue multiple-classes of
ownership interest to investors.

Collateralised Mortgage Obligations
(CMO): Mulitclass issue of pay-through
bonds where certain tranches have maximum
maturities and priority as to principal
payment.

REMIC: allows CMOs to be structured with
‘zero equity’

2.3.1 Pass-Through Securities

Pass-through securities are legally structured under a grantor trust’, which requires

pool managers to take a passive stance towards the management of cash flows.

®Trusts whereby the grantor retains control over the income or corpus, or both, to such an extent that such grantor will be
treated as the owner of the property and its income for income tax purposes. (However, trusts for MBS are exempted
from income tax.)
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Management’s function 1is to service the portfolio of mortgages by receiving the
monthly payments and any prepayments and then "passing through" the prorated share

to the owners of the security. Hence the name pass-through.

GNMA originated the first publicly traded pass-though security which represents an
undivided interestin FHA and VA mortgage pools. All mortgage-backed pass-through
securities offer higher yields than US treasuries of similar term because of embedded
call options. These pass-through securities resemble a fixed-rate bond with a series
of incremental calls. The calls are exercised every time a mortgagor prepays his
mortgage or in essence ‘calls his mortgage’. When the call is exercised it lowers the
principal balance of the security, which may expose investors to interest rate risk. If
a mortgagor prepays a mortgage that has a higher rate of interest than the current
market, the investor will suffer a loss (i.e., if the mortgagor’s interest rate is 15 per
cent fixed-rate and the current rate for fixed-rate mortgages is 12 per cent, then the
investor will lose 3 per cent). The call feature creates a great deal of uncertainty
regarding the timing of the cash flows, making the security difficult to value and to

market.

Pass-through MBS are traded mainly among traditional mortgage investors. Monthly
payments and volatile cash flows are not acceptable to most non-traditional mortgage
investors, who prefer half-yearly payments. In order to expand the investor base for
MBS beyond the traditional mortgage investors, financial intermediaries developed
pay-through structures. The legal structure and its benefits are explained in the next

section.
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2.3.2 Pay-Through Securities

A pay-through security is a general obligation bond'® issued from a thinly capitalised
special-purpose vehicle company, whose primary assets consist of a pool of mortgages.
This structure allows the cash flow to be dynamically managed by tailoring cash flow

to investors’ needs which were not met under the pass-through structure.

Prior to the pay-through structure, issuers of mortgage-backed bonds were required
to overcollateralise their mortgage pools by 150 per cent (i.e. for every $100 worth of
bonds issued, there had to be $150 worth of mortgages in the pool). This proved to
be expensive to issuers. After resolving numerous legal, tax, rating and accounting
issues, PHM Credit Corporation issued the first pay-through MBS in April 1981. This

issue was for $39 million and was well received by the market.

2.3.3 Collateralised Mortgage Obligation

In June of 1983, hoping to attract a broader range of institutional investors, the Federal
Home Loan Mortgage Corporation, assisted by First Boston Corporation, issued the
first collateralised mortgage obligation (CMO). The CMO is a mortgage-backed
pay-through security consisting of a number of pass-through MBS or a pool of whole
mortgages, and by paying quarterly or half-yearly payments, resembles a standard

debt instrument. A CMO also has multiple ‘tranches’"

of senior debt, i.e. bonds of
differing maturities, but it can only have one tranche of junior (i.e. subordinated) debt,
which is termed the ‘residual’. This residual has all the characteristics of equity and

bears the highest risk. Under the CMO structure, all principal payments from the

'° A general obligation bond is a bond backed by the full faith and credit of the issuing entity.
"1 A block of shares. From the French for "slice”.
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underlying mortgages go to the first class or tranche of bonds; once that tranche is
paid off, the next tranche begins to receive principal payments. This continues until
all the bonds are paid off. The amount of money left over, the residual, represents the

profit the issuer receives.

The CMO was developed to broaden the investor base by offering different classes of
maturity. According to the market segmentation hypothesis, investors are grouped as
short-term, medium-term or long-term investors and will only invest in instruments
within their maturity bands. The standard mortgage-backed security only attracted a
small group of traditional mortgage investors who were accustomed to prepayment
uncertainties. Prepayments from an.MBS oceur throughout the life of the security,
which ranges from 0 to 30 years and has an average weighted maturity of 7 years.
These prepayment characteristics are complex and will be explained later in Section
7. However, one way to mitigate the prepayment uncertainty of the cash flow in the

CMO is to segment the cash flow into short-, intermediate- and long-term maturities.

This new structure has attracted an array of new investors: commercial banks and
money market funds are purchasers of the short-term class, insurance companies are
attracted to the intermediate-term class, whilst pension funds and retail investors are

most interested in the longer-term instrument.

In order to demonstrate the main characteristics of a CMO, Figure 1 displays the
hypothetical cash flow of a ‘plain vanilla’ CMO structure. Each issue is uniquely
structured to satisfy clients’ maturity preferences. In this example, Tranche A pays

principal and interest for almost five years with a 2.3 year average life. Tranche B
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receives interest income until Tranche A is fully paid, after which it starts receiving
principal payments. This process continues until all the tranches are retired. Notice
that the ‘Z’ Tranche does not receive any cash flow until the fifteenth year. The Z
Tranche resembles a zero coupon bond with a twenty-one year average life. The
purpose of this last tranche is to absorb any negative cash flows which may occur in
the CMO structure. This will be explained in detail under the ‘Z’ bonds, Section
2.3.3.1. .

It should be carefully noted that this structure tightens the prepayment boundaries in
the following sense. Consider Tranche B in Figure 1: the holders of this bond receive
their first interest payment six months after the bond is issued and continue to receive
interest.only payments until the fifth year, which is when they receive a partial principal
repayment.' The investors in Tranche B will continue to receive interest and 100 per
cent of the pool’s principal repayments until their bonds are fully repaid in or about
year seven. Therefore, Tranche B has an average life of about six years. Additionally,
the investors in Tranche C will receive interest starting six months after the bonds are
issued but will not receive any of their principal until the Tranche B bond holders are
repaid in full. However, the Tranche Z bond holders do not receive any cash flow
until all the previous bond holders are repaid in full. The reasons for using the Z
Tranche are explained in the following section. Interest payments in Tranche Z accrue
during the life of the CMO, and when all the other bonds are repaid, then Tranche Z
bond holders receive interest and principal payments until their bond is completely

retired. Any monies left after all the bonds are retired is paid to the owner of the
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residual. This illustration clearly shows that the CMO structure is more resilient to

prepayment uncertainty than the pass-through structure.

Figure 1
Cash Flow ofa CMO
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Since the introduction of the CMO, there have been many variations to the basic
structures as shown in Figure 1. The following subsections will describe different
CMO structures, review the market size and discuss the tax issues that arise from the

CMO.
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2.3.3.1 ‘Z’ Bonds

‘Z’ Bonds were first introduced by Pulte Homes, a major US property developer, as
a method to manage cash flow problems caused when trying to securitize graduated
payment mortgages (GPMs). A graduated payment mortgage is one in which the
mortgage payments start at a lower level and then increase over the life of the loan,
causing the loan to be negatively amortised" (this type of scheme in the United
Kingdom is often called a ‘low-start’ mortgage). The GPM mortgage is attractive to
home buyers because the mortgagor’s income qualification ratio is based on payments
made in the first year (which are low), thus enabling the mortgagor to borrow more
money.

Pulte Home’s GPM mortgage pool created a cash flow problem because CMOs
require level payments. The negatively amortised mortgage payments are unable to
sustain the CMO’s cash flow requirements. To eliminate this cash flow mismatch,
Pulte created the ‘Z’ bond (named ‘Z’ because it is the last bond to become due in
the series) to deal with this problem. The ‘Z’ bond is similar to a zero coupon bond
or an accrual bond. It does not pay out any principal or interest until all the preceding
tranches have been paid (see Figure 1). Because of its resemblance to a zero coupon
bond, the "Z" Tranche is most attractive to investors who desire a long-term

investment with minimal reinvestment risk.

2.3.3.2 Calamity Clause

Cash flow from CMOs are not uniform, which can present a problem in making

"?Negative amortisation means that the principal balance will increase during the beginning, but when payments are
increased later, they will then start paying down the principal.
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coupon payments if prepayments are made while interest rates are low. If the issuer
receives large prepayments from the underlying mortgages during a time of low
interest rates, he loses money by being caught in a yield mismatch. For example,
assume that the CMO pays 14 per cent per annum and interest rates drop to 10 per
cent per annum. In this lower-rate environment the issuer receives high prepayments
immediately following the last instalment paid to investors. In this case he would
lose 4 per cent on the prepaid funds. To resolve this problem, the ‘calamity clause’
was introduced by Pulte Homes, the first issuer of ‘private’’® CMOs.[2] This clause
allows the issuer to make monthly principal paymchts to the bondholders in the event

of a significant drop in short-term interest rates.

2.3.3.3 Planned Amortising Class (PAC)

Section 2.3.3 described how the CMO structure provides investors with some call
protection by narrowing the prepayment boundaries. However, many investors were
not content with this improvement. The planned amortising class (PAC) is a CMO
tranche that was developed to further reduce the risk of prepayment uncertainty. The
PAC has a preset retirement schedule which takes priority over all other CMO
tranches. It maintains a stable cash flow under a wide range of prepayment
environments. The following examples illustrate the robustness of this instrument
with prepayments ranging from 75 per cent to 200 per cent of the Public Securities

Association (PSA) prepayment index."

' "Private” refers to the absence of any government agency acting as guarantor for the bonds.
" See Section 7.2 for explanation of Public Securities Association (PSA) index.
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Note that in Figure 2, where prepayments are slow (25 per cent below the norm or
75 per cent PSA), the PAC tranche payments stay fixed. This holds true when the
PSA is at its norm as in Figure 3, or when it doubles as in Figure 4. All the payments
from the other tranches move, but the PAC cash flow remains constant under extreme

prepayment conditions.

30



SECURITIZATION AND THE GLOBAL MARKET

Cash Flow of a PAC
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2.3.3.4 Market size

The collateralised mortgage obligation (CMO) securities market size has almost
doubled every year since its inception. In 1983, when First Boston Corporation
underwrote Freddie Mac’s first CMO issue, the total market size for that year was
only $4,000 million. By 1988, over $175,000 million worth of CMOs have been
issued. The CMO has also expanded the secondary mortgage market by meeting the
demands of investors through offering a broader range of maturities. This has been
accomplished through the creation of a multitude of mortgage-backed securities that
can compete in the high quality fixed-income market by offering higher ﬁclds than

US Treasuries.

2.3.3.5 Taxation Issues and Regulations

The CMO gained popularity among investors for its increased predictability of cash
flow; however, the growth of the CMO was limited due to restrictive regulations.
Under the Internal Revenue Service (IRS) regulation, a grantor trust can issue only
a single class instrument in order for its income to be exempted from income tax. To
avoid taxation, CMOs need to resemble the debt obligations of the issuer; however,
this debt resemblance applies not only to the tax status but also to the accounting
treatment. Treatment as debt for accounting purposes requires the issuer to carry the
entire obligation on his balance sheet. This accounting treatment tends to inflate the
size of the issuer’s balance sheet, causing an adverse effect on his capital-to-asset
ratio.[3] Most originators in the US only maintain inventories until they build a large
enough pool of mortgages to sell into the secondary market, which is about one million

US dollars. If they were forced to carry all of their secondary market sales on their
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balance sheets, the expensive capital required to support the assets would make it

cost-prohibitive.

In an attempt to circumvent these limitations, the Mortgage Bankers Association and
Fannie Mae lobbied regulators to amend the tax law and the Securities and Exchange
Acts of 1933 and 1934 with the trusts for investments in mortgages (TIM) legislation.
TIM provided a legal framework that allowed assets to be sold into a grantor trust
which could then issue multiple-class equity holdings as opposed to the existing
legislation that only allows a single-class instrument. By treating the TIM structure
as a sale of equity, the multiple-class security would be treated as a sale of an asset,
which would enable the issuer to take the transaction off-balance sheet.
Unfortunately, this effort failed when the IRS ruled against a $500 million
multiple-class grantor trust issued by Sears Mortgage Securities. This keynote case,
known as the ‘Sears Regulation’, ruled that the trust was not exempt for tax and that
it must pay tax on the income generated by the mortgage pool. The IRS argued that
this ‘trust’ required active management, therefore disqualifying it from special tax
status.[4] Although the TIM regulation failed, legislators appreciated the need fora
legal structure that could issue multiple-class securities while allowing mortgagees
totake mortgages off-balance sheet. The US Congress created the real estate mortgage

investment conduit as a viable solution to this problem.

2.3.4 Real Estate Mortgage Investment Conduit

In an effort to remove the federal tax and regulator constraints from multiple-class
mortgage-backed securities, the Tax Reform Act of 1986 authorised the creation of

the real estate mortgage investment conduit (REMIC). As mentioned in the previous
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section, pass-through structures were not allowed to issue multiple-class securities.
The introduction of the REMIC enabled mortgage debt obligations to be structured in
such a way as to have greater appeal to general capital market sources without forcing
issuers to bear the added tax burden. As atax-efficient version of the CMO, the REMIC
was designed to increase the supply of credit for residential and commercial mortgage
markets. In brief, the REMIC structure
» Creates a new pass-through tax entity that can hold mortgages secured by any
type of property and can issue multiple-classes of ownership interest
(senior/subordinated) to investors in the form of pass-through certificates,
bonds or other legal forms.
» Allows multiple-class (similar to CMOs) mortgage pass-throughs.

e Allows CMOs to be structured with ‘zero’ equity and immediate pay through
of monthly bond payments, which eliminates all reinvestment risk.

» Allows mortgage pass-throughs to establish reserve funds for added credit
enhancement.

» Allows thrift institutions and others underwriters of mortgages to sell mortgages
while treating the sale as a financing for accounting purposes, avoiding
unwanted accounting losses.

« Allows mortgage-backed cash-flow bonds structured like CMOs to qualify as
real estate investments for thrifts and Real Estate Investment Trusts (REIT).

« Applies to all real estate mortgages and to public as well as private offerings.

* Creates new information-reporting requirements for CMOs and similar debt
obligations, even when they are sold to corporations.

« Eliminates withholding tax on foreign investors.

This act allows for a five-year transition period in which other structures may be used,
but after 1991 the REMIC structure will be the sole means of issuing multiple-class

US MBS without imposing double taxation.
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2.3.4.1 Benefits of the REMIC

REMIC:s benefit both the issuer and the investor. The most significant benefit to the
issuer is that when assets are transferred to the REMIC, the mortgages are treated as
the sale of an asset for tax purposes and may be treated either as the sale of an asset
or as a financing for accounting purposes, provided that they meet all applicable
generally accepted accounting principles and regulatory accounting standards. This
alleviates the problem of an inflated balance sheet, since the transfer of the mortgages
into the REMIC is treated as a sale. The issuer also benefits from the provision that
allows all real estate mortgages to be structured in senior/subordinated tranches with
norestrictions on the sale of the subordinated class. Investors in the secondary market
benefit from the increase in the volume and variety of multiple-class mortgage-related

securities, as well as from greater liquidity in these instruments.

2.3.4.2 Effects on Foreign Investors

The most critical feature of the REMIC legislation is its effect on foreign investment
in the seasoned secondary mortgage market. Traditionally, this market was
prohibitively expensive to foreign investors, because of a 30 per cent withholding
tax that was imposed on mortgage interest from instruments originated prior to July
1984. The REMIC legislation eliminated such barriers to foreign investors. The
retroactive REMIC legislation eliminated all withholding tax on pre-July 1984
mortgages. This treatment made seasoned mortgages competitive with new mortgage
originations, which were always more attractive to foreign investors in the

pass-through market.
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2.4 Effects on the Credit Supply in the Mortgage Market

Because of the increased investor base, multiple-class MBS are expected to be issued
more aggressively, creating greater liquidity than previously issued CMO. The broader
investor base will attract non-traditional mortgage investors and lead to an increase in
the supply of funds available to mortgage borrowers. This increase in funds from the
capital market to the mortgage market is partially offset by a decrease in the savings
and loan industry’s holding of mortgages. Savings and loans used to hold a large
percentage of their assets in mortgages but they have diversified their portfolios and
sold their mortgages. However, the growth in the holdings of mortgage securities by
non-traditional mortgage investors outweighs any contraction in mortgages held by the
thrift industry. This results in a net increase in the supply of credit to the mortgage

market.

2.5 Conclusion

In this chapter we have shown the evolution of the US mortgage-backed securities
market. As this market has evolved other developed nations have adopted this method
of financial intermediation into their financial systems. We will review how

securitization is being integrated into the international market in the next chapter.
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CHAPTER 3
GLOBAL DEVELOPMENT OF MORTGAGE-BACKED
SECURITIES

The purpose of this chapter is to explain how American securitization techniques are
being integrated into the global financial market. This chapter begins with a brief
overview of the global growth of mortgage-backed securities. Following this section,
Section 3.1 examines the fundamentals of financial intermediation and how mortgage
securitization enhances the traditional intermediation process. In Section 3.2, we explain
what fuels international financial innovation and how securitization lends itself to global
acceptance. Section 3.3 will examine in detail how the United Kingdom, Canada and
Australia are adapting mortgage securitization into their respected housing financial

systems. The last section will summarise this chapter.

Globalisation of mortgage-backed securities started in 1984 when US MBS were first
offered internationally to the European market. To date $1.1 trillion worth of residential
mortgages have been securitized in the US, and the process should continue to grow a§
other countries adopt this method of housing finance. Dr. Sylvan Feldstein and Dr. Frank
Fabozzi predict that the US securitized debt market could surpass government debt,
which has made the US the largest debtor nationin the world. Asthe US mortgage-backed
securitization process has shown how to provide relatively inexpensive funds for home

mortgages, other countries have also started to pursue securitization.

Adopting the framework of US mortgage-backed securities, the United Kingdom,
Canada, and Australia have started the securitization of residential mortgages. The

French government approved private securitization of mortgages in 1989, and it is
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believed that the German government is considering privatising its secondary (or
mortgage-backed) mortgage market operations. Finally, the Japanese government,
which holds the world’s largest pool of mortgages, is starting to provide legal structures

that will promote securitization.

3.1 Intermediation

Historically, in countries which are implementing mortgage securitization, funds for
residential housing finance were supplied by the local community. Through the
collective efforts of the local investor base, small building societies or mutual savings
banks were formed by pooling their members’ funds. Only members were allowed
access to the funds and usually they wbuld queue for their mortgage. Members would
mutually share the risks and rewards of the organisation. This was a very effective
form of housing finance, given the then current technology and limited financial

services.

As the financial services industry developed, the small mutual savings groups were
replaced by larger private organisations. The purpose of these intermediaries was to
provide an effective channel for savers’ surpluses to meet borrowers’ deficits. Benston
and Smith (1976), for example, argue that financial intermediaries will exist as long as

they reduce transaction and information cost between borrowers and lenders.
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Intermediation provides the following management functions:

« CREDIT/DEFAULT RISK

« LIQUIDITY/MATURITY
RISK

« INTEREST RATE RISK

« ECONOMIES OF SCALE

e DIVERSIFICATION

Institutions are geared to assess, monitor and price
the risk of a borrower.

Institutions accept deposits in amounts and
maturities that are different from the needs of the
borrower.

Institutions meet the different interest rate structure
required by the saver and the borrower.

Institutions have the infrastructure to handle higher
volumes, leading to cheaper transaction costs.

The number of borrowers actually reduces the risks
incurred by the savers in the lending process, and
similarly lowers the borrowers’ risk of an early
repayment request from the savers.

The housing finance industry, the largest financial intermediation industry, has three

distinct and independent functions:

Origination The origination of the loan. This service is provided by building
societies, banks, estate agents and mortgage brokers.

Servicing The collecting, accounting and enforcement of the mortgage
instrument. This service is provided by building societies, mortgage
bankers, banks or may be provided by any collecting agent.

Funding The acquisition of funds and ownership of mortgages. The two
sources for funds are retail and wholesale. This service is provided
by building societies, specialist lenders and banks who can hold or
sell the mortgages in the secondary market.
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It is not necessary for intermediaries to perform all three functions. Intermediation
costs are lowest when the lowest-cost supplier of the housing finance function provides
the service. By independent specialisation of services for each function, the system
becomes more efficient and cost-effective. This could explain the rapid growth of MBS
in various countries and across national boundaries. When securitization was first
introduced in the UK, critics argued that MBS were a US phenomenon and were only
viable because of the US government’s guarantees. However, the MBS market has

flourished under pure free market forces.

3.2 International Innovation

Dufey and Giddy (1981) state that international financial intermediaries provide four

specific functions:

1. Liquid and standardised instruments for effecting payments in individual

currencies,
2. instruments for monetary exchange between different currencies,

3. institutions and markets which provide a channel for savings and investments

across national boundaries,
4. and structures for allocating, diversifying and compensating for risk.

Financial innovation occurs when an international financial intermediary provides a
new technique which better serves one of the above mentioned functions. Since
financial intermediaries are profit-making entities, these innovations must provide

profit.
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There are two schools of thought on what economic forces spur financial innovation.
Ben-Horim and Silber (1977) argue that supply factors are the primary contributors to
innovation, especially when effected by regulator constraints. They cite the introduction
of negotiable certificates of deposit, which was a direct result of financial constraints
on banks. On the other hand, Greenbaum and Haywood (1971) argue for the demand
side, suggesting that the rise in nonhuman wealth per capita is the primary stimulus of
financial innovation. They argue that since portfolio management costs are fixed, an
increase in wealth will increase the demand for a wider diversification of financial
instruments, thus spurring innovation. The arguments for both sides are valid and it is
our belief that innovation is driven by both supply and demand. To cope with constantly
changing economic forces, it is important to know that the need for financial innovation

will always exist.

What kind of financial innovation will be introduced? Most financial innovation is in
response to two elements: regulation or price. The first type of innovation occurs in
response to the demand for products which circumvent governmentregulations on price,
quantity, reporting and taxation of financial services. The latter results from changes
in relative prices and perceived relative risks. The ability to quantify risk continues to
improve withmodern financial theory combined with advances in computer technology.
These advances have served to develop better methods of assessing, classifying and
disseminating risk. The innovative process of securitizing mortgages is driven by both
by regulation and price. The following section will show how different countries have
adopted securitization into their housing finance intermediation and will discuss the

elements that have driven its growth.
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3.3 Comparison and Contrast of Different Countries’ Mortgage
Markets

Even though the UK, US, Canada and Australia share a similar language, culture and
legal system, their mortgages vary according to local norms. To appreciate these
differences we first identify the main characteristics of a mortgage in the following list

and then compare and contrast the countries’ mortgages in Table 2.
The main characteristics of a mortgage are:

1. Term - the life of the loan.
2. Interest - the amount of interest paid on principal, may be fixed or variable.
3. Principal - the total money borrowed less any principal repayments.

4. Index link - some variable rate loans are ‘linked’ to a commonly used market
interest rate. eg. London Interbank Offer Rate (LIBOR).

5. Forbearance - when the lender will refrain from foreclosing on a mortgage loan
which is past due.
6. Tax incentives - many governments offer tax relief for residential home owners.
7. Government insurance - many governments offer direct mortgage insurance and
pool insurance. This is to say that a government can
directly insure the payments of a specific individual
mortgage or it can insure the payments made from a pool
of mortgages. Pool insurance is used to promote
securitization.
8. Underwriting standards - lenders may conform to using standard forms and loan
criteria, which promotes secondary market activity.
When loans are homogeneous, they are easier to trade.

These characteristics and how they differ from country to country are represented in

the table on the following page.
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TABLE 2

TYPICAL CH:RACTERISTICS O=F THE MORTGAGE INDUSTRY

Characteristic us Australia Canada UK.
Term (years) 15 or 30 25 1,3,0or5 25
Interest fixed and variable variable fixed variable
Principal amortising amortising amortising over non-amortising

25 years'

Rate index link to direct indirect indirect direct and indirect
funding source
Forbearance uncommon common uncommon common
Tax incentives interest deduction capital gains exclusion on primary capped interest

exclusion residence deduction
Federal insurer yes yes yes no
Secondary market 22% less than 1% 1% none
government
insured as %
outstanding
Underwriting ~ standardised non-standardised non-standardised non-standardised
standards

Source: Standard & Poor's Corporation[5]

Just as the underlying mortgages differ, so do the characteristics of the MBS that each
country issues. They vary in term, type of interest paid (fixed vs. floating), and call
provisions. The common tie that binds them together is that they are all being well
received by the market, as is evident from their current growth. A review of each
country’s mortgage market and the securitization process follows, starting with the

fastest growing non-dollar market.

3.3.1 United Kingdom

Tomake clear how the securitization process has been integrated into the U.K. housing

finance market, this section will start with areview the different types of intermediaries

SLoans in Canada are amortized over 25 years but become due in 1,3 or 5 years. This allows payments to be low and the
loans are ‘rolled over’ when they become due, thus allowing the lender to reset the fixed-rate of interest
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that are active in the U.K. market. We shall discuss their size and market share and
will describe in detail the three largest intermediaries. Following this explanation, we
shall describe how sterling mortgage-backed securities are structured and integrated

into the UK housing finance market.

We have identified the following six categories of mortgage lenders in the UK, with
the first three representing approximately 96 per cent of the market:

Building Societies

Monetary Sector (Retail Banks)

Mortgage Bankers (New Lenders)

Insurance Companies & Pension Funds

Local Authorities

Other Public Sectors
Categorising and quantifying the volume of mortgage business produced by certain
lenders can be quite simple; for example, we can distinguish a building society’s
holdings from a bank’s holdings. However, as regulation eases, and mortgage lenders
merge, the lines that separate these entities are starting to fade. To illustrate, an
insurance company will originate a mortgage and then sell it to a mortgage banker,

who will securitize it and sell it to a bank. The current statistical collection services

do not account for these transactions, so double counting may occur.

On the following page, Figure 5 illustrates the amount of new mortgages issued and
Figure 6 shows the total value of all mortgages held by each category in 1988. The

Central Statistical Office office publishes this information quarterly.
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Figure 5
Net Advance for 1988

Building Societies 58%

Other Public Sector 1%
Insurance Co & PF 2%

Mortgage Bankers 12%

Monetary Sector 27%

Source: Financial Statistics, Table 9.4

Figure 6
Total Mortgages Held in 1988

Building Societies 70%

Other Public Sector 1%
Local Authorities 1%

Insurance Co & PF 2%

Mortgage Bankers 6%

Monetary Sector 20%

Source: Financial Statistics, Table 9.4
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Figure 7 shows the mortgage distribution according to the Financial Research Survey.
Note that this distribution shows the number of mortgages held as a percentage and
isnotrepresentative of value. Apparently, the building societies are holding mortgages

with smaller values as compared to the high street banks and the mortgage bankers. 16

Figure 7
Survey of Mortgage Holders for 1988

Building Societies 76%

Mortgage Bankers 4%

Local Authorities 4%

Retail Barks 11%

Source: Financial Research Survey

3.3.1.1 Building Societies

Building societies are the oldest and largest residential mortgage lenders in the UK,

holding £155,195 million worth or 69.92 per cent of the outstanding mortgages in

16This confirms the information gathered during an interview with Mr. Gary CowdriU of National Home Loans, who
stressed that they targeted their mortgage business towards the high end of the market while the buildings societies have
been pursuing the larger volume, smaller value mortgages, consisting primarily of first-time buyers.

46



SECURITIZATION AND THE GLOBAL MARKET

1988.[6] The first building society was established in Birmingham in 1775 and was
formed by a small group of people who pooled their resources to provide funds to
build their homes, hence the name ‘building societies’. There were 131 building
societies in the UK as of 1988.[7] The largest building societies during this calendar
year were the Halifax, Abbey National, Nationwide Anglia, Woolwich Equitable,
Alliance & Leicester and Leeds. They each reported assets in excess of £10,000
million in 1988, holding a total of £100,000 million in assets or 62.5 per cent of all

building societies’ assets.

The primary difference between the building societies’ and the S&L’s assets, that is
the mortgages, is in the coupon interest rate structure. In the US, mortgage rates are
generally fixed-rate, while in the UK they are usually variable and are set at the
discretion of the lender. This insulates the bﬁilding societies from the disaster their
US counterparts experienced when the yield curve became downward sloping
(inverted) in the early 1980s. The S&Ls’ assets (mortgﬁges) paid a fixed-rate that
was lower than their cost of funds. Their being caught in this ‘borrowing short, lending
long’ trap forced the US government to introduce new legislation to enable the S&Ls

to compete with the banks.

The building societies maintained a pricing cartel until 1981. The cartel started to
lose power because of Government intervention and was finally dismantled in 1983.
Prior to 1981, the Building Societies Association would publish the current lending

rate to which all building .societies adhered. There would be no incentive for a
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mortgagor to borrow from one building society as opposed to another. This caused
a shortage on the supply side of mortgages and forced potential home buyers to queue

for mortgages for periods ranging from six to eighteen months.

Not only were the building societies able to force customers to wait for their
mortgages, but this cartel also enjoyed a large margin between their source and use
of funds. Prior to 1981, building societies were able to borrow relatively cheap funds
(i.e. retail deposits)'’ and lend them with an average of a 5.75 per cent spread.[8]
Since the removal of the ‘corset’ from the clearing banks in 1981 combined with the
‘Big Bang’ in the City, fierce market competition has driven margins between retail
funds and mortgage rates down to approximately 1.50 per cent while mortgage loans
can be processed within 24 hours. Clearly, the consumer is reaping the rewards of

free market forces.

The competition for retail funds has escalated between the high street banks, the stock
market and the building societies. To attract these funds, market participants are
forced to increase investors’ returns. Market forces have driven up the cost of retail
funds, bringing their cost closer to wholesale funds. This in turn has caused mortgage
rates, which are required to service these debts, to follow the cost of wholesale funds.
This is clearly illustrated by Figure 8 on the next page, which compares an industry

standard wholesale rate, LIBOR, with the average mortgage rate.

""Retail funds are deposits made by individuals in their regular deposit account whereas wholesale funds are moneys
raised via financial markets.
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Figure 8
LIBOR vs MORTGAGE RATES

Rate
18%

16%
o
2%
10

8%
Corset removed

6%

4%
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

Year
Source Bank ol England

Additionally, building societies’ increased dependence on wholesale funds has also
forced mortgage rates to follow LIBOR. Wholesale funding pertains to funds which
are obtained via the capital and money markets.18 As shown in the following Table

3, building societies have had to increase their dependency on wholesale funding.

Table 3
Net Inflow of Wholesale Funds 1985-88 (£ Million)
Period Total Total Retail  Total Source Wholesale as
Wholesale of Funds Percentage of Total
1983 1,584 6,839 8,423 18.81%
1984 2,231 8,572 10,803 20.65%
1985 3,096 7,462 10,558 29.32%
1986 6,142 6,592 12,734 48.23%
1987 3,159 7,487 10,646 29.67%
1988 5,419 13,554 18,973 28.56%

Source: The Building Societies Association

18Money markets are where large commercial debt instruments, which normally have a maturity of less than one year, are
issued and traded. Capital markets are where longer-term debt (in excess of one year) and equity instruments are issued
and traded.
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We show in Table 4 that the building societies’ wholesale funding comes from a
number of sources. It is interesting to note that the bulk of the building societies’
wholesale funding comes from the issuing of Eurobonds. This is the same market
in which the mortgage bankers access their funds. Building societies’ bonds are
usually issued as a five-year floating rate note indexed at approximately 20 basis

points (0.2%) over LIBOR.

Table 4

Net Inflow of Wholesale Funds 1985-88 by Product

Period Certificates Time Eurobonds Index Negotiable Loans Other Total

of Deposit  Deposits Linked Bonds from Non-  Wholesale
Bonds Banks  retail
1983 793 423 368 1,584
1984 1,039 875 92 225 2,231
1985 717 646 1,125 15 (81) 674 3,096
1986 301 1,245 3,583 30 (12) 995 6,142
1987 1,016 960 710 2 (247) 587 131 3,159
1988 586 989 3433 (73) 383 101 5,419

Financial industry experts from Baring Brothers & Co. Limited, Goldman Sachs
International Corporation, National Home Loans and S.G. Warburg explained during
interviews that the building societies increased their use of the wholesale markets
because of the relatively low wholesale rates. On the surface this appears to be false
when we compare the percentage change in the net inflow of wholesale funds to
LIBOR as showninFig. 9, but Fig. 10 clearly shows that therelative change in LIBOR
may be what prompted building societies to access wholesale funds. Additionally,

wholesale funding by the building societies has been driven by the lack of retail funds.
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There was a ‘fligit of funds’ from the building societies in 1986 when retail savers

started to withdriw their savings from the building societies to invest in the stock

market.
Figure 9
LIBOR vs Percentage Change in Inflow of Wholesale Funds
Wholesale funds
LIBOR
60%
50%
40%
30%
20%
10%
0%
83 84

Source: Bank of England & BIA
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Figure 10
Percentage Change in LIBOR vs Percentage Change in Inflow of Wholesale
Funds
LIBOR
Rate Wholesale funds
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Source: Bank of England & BSA

Today, another key issue facing buildings societies is whether they want to remain
building societies. Abbey National’s recent transition from building society status
to bank may indicate what the future holds for this industry. Abbey National’s move

decreased the total assets held by building societies by approximately 10 per cent.

Mr Keith Danko, the mortgage securitization specialist for Goldman Sachs
International, points out that this move offered Abbey National the best of both worlds
(wholesale and retail) regarding funding. When wholesale rates are low, the new
banking statute allows Abbey National to access a larger portion of wholesale funds
than they would be allowed under building society status. He added that during times

oflow wholesale interest rates, the equity markets flourish, thus attracting funds from
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the retail sector. However, during times of high interest rates in wholesale markets,
equity markets suffer, pushing retail funds back to the savings accounts. Under these

conditions Abbey National is able to shift back to its low-cost retail source of funds.

Building societies’ investment portfolios may be divided into three classes. Class
one consists of all mortgages made on owner-occupied residences. Class two consists
of loans made on property other than class one. Class three represents investments
made in real estate and unsecured loans. They are limited to a maximum percentage

of loans (other than class one) that they may hold on their balance sheets.

Date Limit on Class 3 Limit on Class 2 and Class 3 Assets
Assets Combined
Initial 5% 10%
1/1/1990 7',% 17 '/,%
1/1/1991 10% 20%
1/1/1993 15% 25%

Source: BSA Annual Report 1988

Independent survey data shows that the vast majority of the building societies’ 1988
mortgage loans was to first time buyers. However, this was not found during the
Building Societies Association’s 1988 five per cent survey, which reported an average
of 47.43 per cent. The Financial Research Services survey reported that between
September 1987 and September 1988, 74 per cent of the first-time buyers who
responded to the question said that they received their mortgage from a building

society.
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To confirm that building societies may be holding a larger percentage of first-time
buyers’ mortgages than the retail and mortgage bankers, one may look at the average
size of mortgages held. Most first-time buyers’ mortgages may be high in
loan-to-value ratio but relatively small in value when compared to other mortgages.
Therefore, if we compare the number of mortgages held to value held, building
societies should have a higher ratio than the other lenders mentioned. According to
the Central Statistical Office (CSO) Financial Statistics, building societies held a total
of 58.92 per cent of the total value of mortgage while the Financial Research Services
reported that 75.93 per cent of the respondents said their mortgages were with building
societies. Additionally, the British Market Research Bureau’s survey showed that
the average mortgage outsfanding from a bank was 42.03 per cent'® larger than that
from a building society. A further verification of the accuracy of the Financial
Research Services’ survey is the relationship which one would expect from mortgages
made by the local authorities. Mortgages issued by the local authorities are normally
very small in value. As shown in Figure 11, local authorities are holding a large

number of mortgages relative to value. This should justify the other comparisons.

'® Banks’ average outstanding mortgage was £29,400 vs the building societies’ average mortgage which was £20,700.
Source: Council of Mortgage Lenders ‘Housing Finance No. 4’ October 1989 p. 13
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Figure 11
Value of Mortgages Held vs Number Mortgages Held

W Value

m Number

Building Societies Monetary Sector Mortgage Bankers Insurace Co & PF Local Authorities

To show the changes in the overall complexion of the building societies’ financial

position, we provide the consolidated balance in the following table:

55



SECURITIZATION AND THE GLOBAL MARKET

Table 5

Building Societies: Assets & Liabilities (Book Value) End of Period

LIABILITIES
Interest Reserves,
accrued Certificates official
Shares & | but not Time of Bank Total loans
Year | Total | deposits | credited | deposits deposits | borrowing| Bonds }Wholesale| and other
liabilities
1985 121,239 104,870 1,611 1,878 1,499 1,106 1,798 6,281 8,477
1986 140,740 117,554 1,965 3,470 1,521 2,137 5,439 12,567 8,654
1987 160,543 131,963 2,329 4,318 2,051 2,640 5,983 14,992 11,259
1988 191,168 152,645 2,691 5,320 2,574 2,780 9,224 21,278 15,934

1985 100% 86.50% 1.33% 1.55% 1.24% 0.91% 1.48% 5.18% 6.99%
1986 100% 83.53% 1.40% 2.47% 1.08% 1.52% 3.86% 8.93% 6.15%
1987 100% 82.20% 1.45% 2.69% 1.28% 1.64% 3.73% 9.34% 7.01%
1988 100% 79.85% 1.41% 2.78% 1.35% 1.45% 4.83% 11.82% 8.34%

ASSETS
Mortgages Assets other than mortgages
Short- |  British Overseas
Total Personal| Commercial term | government | Local Authorities | government |Other
Year| assets | Total | Sector Sector | Total| assets | securities | Securities Other | securities |assets
1986 140,740 116,938 116,640 298 23,802 11,036 9,521 156 1,067 3 2,019
1987 160,543 132,328 131,766 562 28,215 17,245 8,308 62 568 0 2,032
1988 191,168 157,065 156,088 977 34,103 22,071 8,868 29 348 .0 2,787

1986 100% 83.09% 82.88% 021% 1691% 7.84% 6.76% 0.11% 0.76% 0.00% 1.43%
1987 100% 82.43% 8208% 0.35% 171.57% 10.74% 5.17% 0.04% 0.35% 0.00% 1.27%
1988 100% 82.16% 81.65% 0.51% 17.84% 11.55% 4.64% 0.02% 0.18% 0.00% 1.46%

Source: Financial Statistics, Table 7.7

3.3.1.2 Monetary Sector

The monetary sector includes all banks in the United Kingdom. Before 1981 banks
were not active in the housing finance market because regulation limited the total
amount of mortgages they were allowed to hold as assets. This restraint or ‘corset’
was removed in 1981 and the banks aggressively pursued the retail mortgage market
capturing approximately 40 per cent of the new mortgage loans in 1981.[9] As shown

in Figure 6 (Total Mortgages Held in 1988), banks are funding approximately 20 per
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cent of all mortgages. To appreciate the differences between the building societies

and banks, we are providing the monetary sector’s statistics as collected and reported

by the Bank of England in the following Table 6.

TABLE 6
Monetary Sector’s Balance Sheet as of 30 December 1988
£ million
Assets
Market Loans
Notes &  Sterling Market Loans Other UK UK monetary UK Local Overseas
Total coin Balances with Secured money monetary  sector CDs authorities
Bank of England with LDMA sector
282,572 3375 749 5220 17,639 4201 738 3573
assets continued
Bills Advances Banking Investments
Treasury Eligible  Eligible Other UK UK Overscas Department British Other
bills local bank bills public private lending to central government
authority  bills sector sector government (net) stocks
bills
1,502 388 6,060 137 715 147,907 5284 956 3,547 5,123
Assets continued
Other currency assets J Sterling
Market loans and advances I Bills | Invest- & other
UK UK UK UK Overseas ments currency :
monetary monetary public local miscel-
sector sector CDs sector authorities lancous assets
10,007 234 33 7616 30,165 436 6,143 20,824
Liabilities
Sterling and other
Sterling deposits Other currency deposits currencies
Total Notes UKmon UK UK Over- CDs&ot UKmon Other Over- CDs& Items in suspense &
issued etary public private secas hershort ectary United scas other transmission,
Sector  sector  sector -term sector  Kingdo short-term capital & other
paper m paper funds
issued 1ssued
282,572 1,407 20,165 4,080 137,467 17,609 11,965 6373 6,883 26211 46,363
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3.3.1.3 Mortgage Bankers (New Lenders)

The year 1986 marked the beginning of ‘Big Bang’, a property boom and the creation
of special-purpose mortgage lenders. These special-purpose lenders offered faster
service with competitive rates and were the first to rely solely on wholesale funds as
their source of funds. The laymen’s term for them is ‘New Lenders’; however, in

this paper we shall address them by their proper name: ‘mortgage bankers’.

Mortgage bankers are defined as mortgage lenders who depend on wholesale markets
as their source of funding and who do not have a retail base on which to draw.[10]
Mortgage bankers originate and service mortgages; however, the mortgages are sold
or transferred shortly after origination. Therefore, we shall address these

intermediaries as mortgage bankers.

According to the CSO Financial Statistics which report home loans under Table 9.4,

the two subdivisions for monetary sector subsidiaries as follows:

1. ‘Moﬁetary Sector Subsidiaries’ comprises specialised mortgage finance
companies in the UK, not consolidated with their parent banks but which
act as departments of their parents (and are in general largely funded by
them); together with non-monetary sector banking institutions in the Channel

Islands and Isle of Man which are members of UK-based banking groups.

2. ‘Other’ comprises UK mortgage finance companies which are not subsidiaries

of monetary sector institutions, albeit they may borrow from the monetary
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sector together with Channel Islands and Isle of Man banking institutions

outside the monetary sector which are not connected with UK-based banking

groups.

Although this sector only accounted for 5.62 per cent of the total value of mortgages
held in the UK, it has moved from issuing only 1.55 per cent of all mortgages in
1983 to an impressive 12.46 per cent of all mortgages originated in 1988, showing
an 803 per cent growth. This sector introduced a new form of housing finance in the

UK — securitization.

It is not necessary for an intermediary to perform all three housing finance functions
— origination, servicing and funding. As we mentioned in the previous section,
intermediation costs are lowest when the lowest-cost supplier of the hbusing finance
function provides the service. Securitization allows independent specialisation of
each function, which creates a more cost-effective system.[11] This could be the
reason for the rapid growth of the mortgage-backed securities market in the United
Kingdom. We shall explain the structure and relative elements of this new technique

of financing in the following section.

3.3.1.4 Sterling Mortgage-Backed Securities
Sterling mortgage-backed securities (SMBS) are a notes issued from a thinly
capitalised PLC whose assets consist of a pool of endowment-linked residential

- mortgages (see Table 7). The SMBS are issued as floating rate notes (FRN) and are

Pt is not clear to us how the statistics are kept. It is assumed that even though the mortgages are sold, the CSO does not
account for secondary market operations and therefore assumes that the mortgages originated by this sector are
considered to be held by this sector.
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traded on the FRN market. The sterling mortgage-backed security differs from the
traditional FRN in that it has a series of embedded call options. Because of the
structure of these notes, every time a mortgagor prepays his mortgage the principal
is paid through to the note holder, which in effect triggers a call option. This call

provision creates cash flow uncertainty, which presents an interesting problem when

one is pricing the SMBS.
Table 7
Capitalisation of the
NHL Third Funding Corporation PLC

Share Capital
Authorised £

-Shares of £1 each 50.000.00
Issued

2 shares of £1 each (Fully paid) 2.00

49,998 shares of £1 each (25p paid 2,499.50
Loan Capital
£100,000,000 Mortgage-Backed

Series A Notes Due 2014 100,000,000.00
£10,500,000 Mortgage-Backed

Series B Notes Due 2014 10.500,000.00
Total Loan Capital 110.500.000.00
Total Capitalisation 110,512,501.50

A capital ratio (or gearing) of only .0113 per cent

The first public sterling mortgage-backed security was issued in January 1985 through
a special-purpose company called MINI which was formed to fund mortgages

originated by the Bank of America. Thisissue was not well received by the investment
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community market, due to its complexity and small size (£50 million). Two years
passed until National Home Loans Corporation PLC, a special-purpose mortgage
lender, issued a sterling mortgage-backed security. This issue was well received by
investors, and the market has grown rapidly, surpassing £9 billion as of January 1990.
The SMBS have shown a steady growth ever since the introducing of NHL’s first

issue. For a listing of sterling mortgage-backed securities issued through 1988, see

Appendix A.
Figure 12
Growth of UK Mortgage-Backed Securities Market
£ billion
7 -i
| | Public MBS Issued
6 -
5 -
4 -
3 -
2-
i 1 1
Q1 Q2 Q3 Q4 Q1 Q2 Q3 04 Q1 Q2 Q3
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The growth of SMBS are significant when compared to traditional sterling FRN
market instruments, which reported a total volume of £14 billion in January 1990.

Additionally, the volume of SMBS traded surpassed the UK building society FRN
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market in 1989.[12] This rapid growth can be partly attributed to the dwindling
supply of Gilts. Investors who require high quality investment grade sterling paper
find that the SMBS serve as good substitutes for Gilts.

The UK growth has been accomplished solely by private means, with no support
from the Government. The rapid growth of sterling mortgage-backed securities
confirms that MBS are not just a US phenomenon and that securitization offers a
more efficient form of intermediation than the antiquated conventional

intermediaries.

3.3.2 Canada

‘Cannie Maes’, the name given to the Canadian government’s guaranteed
mortgage-backed securities, made their debut on 1 January 1987. An amendment to
National Housing Act (NHA) in 1984 permitted the Canada Mortgage and Housing
Corporation (CMHC), a Canadian government agency, to guarantee NHA

mortgage-backed securities or Cannie Maes.

NHA MBS were issued on the basis of a rigorous study conducted by the CMHC. This
agency’s two primary economic aims were to increase the supply of housing for
Canadians by attracting more funds into mortgage lending and to encourage
longer-term mortgages. CMHC concluded that its objectives would be best obtained

through the stimulation of secondary markets via securitization.

The Canadian residential mortgage market is unique in that mortgages are usually
originated at a fixed-rate interest with payments amortising over 25 years. However,

the mortgage becomes due and payable in full (i.e. balloons) in six months to ten years,

62



SECURITIZATION AND THE GLOBAL MARKET

with weekly, half-monthly and monthly payment frequencies. Furthermore, the lender
guarantees to issue a new mortgage, or roll-over the mortgage, to the mortgagor at the
current prevailing rate. This allows the lender to better manage his interest rate risk.
Lenders do not charge front end fees, but there are prepayment penalties. Prepayment
penalties are not standardised and vary from lender to lender. Table 8 represents the

typical prepayment provisions.

Table 8
Typical Canadian Prepayment Provisions

1. The mortgagor has the right to prepay 10 per cent (some lenders now allow 15 per cent) of the original amount of
the mortgage without notice, bonus or penalty, once in each calendar year;

2. Another typical provision allows borrowers to increase their mortgage payments once in each year providing that
the cumulative increase over the term of the mortgage does not exceed 100 per cent of the original payments;

3. Also, in accordance with CMHC policy on its insured loans with a term of five years, the borrower has the right
of prepayment in full after the third anniversary of the mortgage, subject to a penalty of three months’ interest. The
Canada Interest Act provides that all mortgages to individuals, whatever the term, are open after the fifth year,
subject to a penalty of three months’ interest.

Because of increased competition, lenders are becoming more lenient with prepayment
penalties, thus causing a disturbance in the prepayment experience. Lower prepayment
penalties cause the NHA MBS to become more sensitive to interest rates. The lower
transaction cost will allow mortgagors to re-mortgage when there are relatively small

downward shifts in the interest rates.

The Canadian residential mortgage market is dominated by large national financial
institutions; approximately fifteen lenders hold eighty to eighty-five percent of the
market share. The large lenders can easily gain access to low cost funds via the capital

markets. However, small and medium regional mortgage lending firms, who are
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unable to access wholesale capital markets, must pay more for their cost of funds. The
additional cost is passed to the consumer as higher mortgage rates and causes the

smaller lenders to be competitively handicapped regarding interest rate pricing.

Since the introduction of MBS, there exists what is referred to as a ‘level playing field’,
which is to say that all mortgage lenders, regardless of size, are able to gain access to
the AAA rated capital markets. The government guarantee allows any lender to
securitize its mortgages, and with a AAA credit rating, provides a low cost of funds.
During the first year of inception, seventy percent of the volume and fifty-five percent
of the dollar value of all NHA MBS were issued by regional trust companies. The

heavy participation by regional lenders is expected to continue.

Retail investors dominate the NHA MBS market. The securities are sold in $5,000
denominations, yielding about 175 basis points over Canadian treasuries, and pays
monthly. These features have attracted individual investors, like pensioners, who are
seeking a source of high yield, low risk and steady monthly income. Another reason
forthe growth of the retail market is that stockbrokers receive a one percent commission

as opposed to the fraction of a percentage that they receive on treasuries.

The Canadian MBS market has shown a strong and steady growth, based on the
following three factors:
» Securitization offers the regional lenders lower capital cost, which passes interest
rate savings to the consumer.
* The market demand is strong from the retail sector.

* MBS allow lenders to transfer interest rate risk, allowing them to offer longer term
mortgages.
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The NHA MBS market surpassed $15,000,000 in 1987 and represented only 6.8 per
cent of the $220,000,000 mortgages outstanding. Securitization should continue to
develop as a cost-effective form of financial intermediation for Canada’s housing

financial market.

3.3.3 Australia

Australia has a high standard of living and the highest per capita rate of home ownership
in the world. Savings banks provide the majority of the funds used to finance homes,
with permanent building societies being the second largest lender. The Australian
housing finance system is starting to use securitization as a method of financial
intermediation with the support of the government and private sectors. This section

will explain how securitization is developing in Australia

In Australia, mortgages are made with variable rates of interest and are amortised over
20 or 25 years. Before 1986 the Commonwealth capped the interest rate federally
chartered institutions could charge. This limited the supply of funds for mortgages.
Additionally, because state-chartered institutions are limited to conducting business
within state boundaries, mortgages are not standardised, and rates may vary by as
much as two per cent between states. The reason for this variance is because savings
banks and building societies primarily depend on the local savings base to supply funds

for mortgages.

In 1983, the newly elected Labour government commissioned a review of the
Australian financial system. Not only was the government interested in the general

economic condition, but it was extremely interested in what effects deregulation may
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have on the housing finance sector. The government was interested in allowing greater
competition in the banking industry by deregulating building societies and eliminating

interest rate controls.

Mr Vic Martin, former chief executive of the Commercial Banking Corporation,
chaired the review group and published the Australian Financial System, Report of
the Review Group in December 1984. This report states that
‘It could be particularly valuable in attracting funds for housing from
non-traditional sources and is a method much preferred to the imposition of
direct controls over non-bank financial institutions or the establishment of
special funds.’[13]
The Housing Loans Insurance Corporation (HLIC) was established by Australian
parliament in 1965 to insure primary residential mortgages. Furthermore, to promote
the secondary mortgage market, in 1985 the HLIC was empowered to insure approved
dealers in the secondary mortgage market against losses, direct or indirect, relating to
mortgage securities traded on the secondary market. HLIC is similar to the United
States Federal Housing Authority, in that it is backed by the full faith and credit of the
Australian government and in that it is self-financing through the insurance premiums

it collects for its guarantees.

Within two years after HLIC started insuring mortgage pools, two mortgage conduit
agencies were established with state assistance to securitize mortgages: the First
Australian Mortgage Acceptance Corp. (FANMAC) in New South Wales and the
National Mortgage Market Corp. (NMMC) in Victoria. In addition to these

government supported securitization vehicles, several private entities like MGICA
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Securities Ltd and Security Pacific Mortgage Australia Ltd have sold mortgage-backed
securities into the Australian market. The growth of the Australian market is best

illustrated in Figure 13

Figure 13

Growth of Australian Mortgage-Backed Securities

Volume in billions of A$

1988 1989 1990
actual actual forecast
% change NA +92.0% +56.2%

Source: Moody's Investors Service

3.4 Conclusion

In this chapter we discussed the elements of financial intermediation and showed how
securitization provides an efficient form of financial intermediation. To stress the
efficiency of securitization, we provided examples of how securitization is being
adopted into the housing financial systems of the United Kingdom, Canada and
Australia. We would like to emphasise the level of activity with which each of these

countries’ governments is participating in the development ofthe securitization market.
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In the UK, the Government is absent from market development, in Canada the
mortgage-backed securities market was started and is dominated by the government,
and in Australia, the government and private sectors are actively issuing

mortgage-backed securities.

We have shown how securitization is promoting market efficiency in the housing
financial markets throughout the world. In the next chapter we discuss how the process

of securitization is being used to securitize non-mortgage related receivables.
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CHAPTER 4
ASSET-BACKED SECURITIES

The purpose of this chapter is to give a general overview of non-mortgage securitization.
All non-mortgage securitized debt instruments are referred to as asset-backed securities
(ABS). In the previous chapter, we discussed how the securitization process is used to
fund residential mortgages. However, this method of intermediation has evolved and is
being applied to a host of other assets. By packaging homogeneous receivables for sale
to investors via the capital and money markets, this new method of financing has grown

exponentially because of the utility (savings and benefits) it offers issuers and investors.

This chapter is divided into three main sections. The first section presents a general
overview of the US ABS market and examines the reasons for the its rapid growth, the
legal structures of ABS and credit analysis considerations. Section 4.2 examines the
pricing and cash flow of ABS with detailed illustrations of certain issues. Additionally,
in this section we compare and contrast the ABS cash flows with those of
mortgage-backed securities. Section 4.3 will close this chapter with a discussion on the

potential development of asset-backed securities.

4.1 Overview of Asset-Backed Securities (ABS)

This section will provide an overview of asset-backed securities. We shall first discuss
their growth and application. Following this discussion, we shall address the economic
and regulatory elements that serve to perpetuate the market. Also, we shall examine
the legal structure of ABS. This section will conclude with the role and activities that

rating agencies have in the development of this market.
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4.1.1 Growth of Asset-Backed Securities

Salomon Brother Inc. is a major international investment bank that is active in the
mortgage-backed and asset backed market. During an interview with Mr. Mark
McCoy, asset-backed specialist from Salomon Brothers, I asked what assets are

appropriate for securitization.

Hereplied, ‘Ifitflows, securitize it!” By thishe means that any receivable that generates
a cash flow can be considered for securitization. Presently, the following receivables

have been securitised:

. credit cards . utility leases

. auto loans . computer leases

. boat loans . municipal equipment leases
. marine loans . trade receivables

. furniture loans . health care receivables

. home equity loans . Euro-trade receivables

. non-performing loans . junk bonds

. unsecured consumer loans . insurance premiums

. manufactured housing loans . recreational vehicle loans

. auto leases . political subdivision bonds
. truck leases . utility debt & common stock

American Telephone & Telegraph Co. is considering securitizing its customers’ bills,
whilst investment bankers are considering structured financing as a solution to Third
World debt. As securitization technology evolves, we should see new types of assets

financed by this method of intermediation.

Issues of asset-backed securities are growing at a dynamic rate. Over $17 billion worth
of public and private issues were placed in 1988, a 70 per cent increase since 1987,
with the cumulative growth exceeding $36 billion. Standard & Poor’s Corporation
(S&P) predicts that this trend will continue. Currently, S&P is predicting thatin 1989
rated issues will surpass $20 billion, with total market growth exceeding $100 billion
by 1992.
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Figure 14
ABS Market Cumulative Issue Volume
Bank vs. Non-Bank Assets

Non-Bank

Bank

1985 1986 1987 1988

Year and Quarter

The forces motivating this rapid growth are twofold: economic and regulatory. The
economic and legal environment will continue to help spur the growth of ABS. The
freeing of capital and lower intermediation cost are the two primary economic benefits
that are fuelling ABS market growth. Ensuing regulatory reform will continue to
motivate securitization in both the US and Europe. These areas are covered in detail

in this section.
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4.1.2 Economic Motivation

Securitization offers the following economic benefits:

» Low-cost source of funds

» Fee income

« Off-balance sheet financing

» Lower intermediation costs

» Risk management - Interest rate
- Credit

4.1.2.1 Low-Cost Source of Funds

Securitization lowers the cost of funds by isolating risk. With asset-backed securities,
investors buy a specific set of receivables with a known amount of risk. This is far
safer for investors than lending to a low rated company which can then, at its
discretion, fund existing assets or purchase riskier ones. This uncertainty leads
investors to demand a higher rate of interest for general obligation bonds than for
higher rated ABS. Issuing ABS may allow companies with low credit ratings to

borrow funds at AAA rates.

On the surface, ABS financing appears to be dearer than traditional financing
methods. As shown in Table 9, the ABS cost appears to be 25 basis points (25/100

of 1 per cent) dearer than a comparable traditional corporate issue.

TABLE 9
Security Average life  Rate % Spread over Treasury
Treasury 2 years 8.06 -
AAA Corporate 2 years 8.73 67 basis points
AAA ABS 2 years 8.98 92 basis points
Incremental cost of the ABS 25 basis points

Source: P. Zweig, The Asset Securitization Handbook[14]
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This price differential, currently ranging between 20 and 25 basis points, is based on
three factors. The first is that payments are received monthly as opposed to
half-yearly. This increases the owners’ administrative costs. Secondly, the embedded
call option which is inherent in most ABS increases risk. Investors demand to be
compensated for the prepayment uncertainty which exposes them to reinvestment
risk. Finally, ABS are stated in terms of average life, which means that the actual

maturity could far exceed the stated one.

When we consider the cost of capital, it appears that an ABS is dearer, but this analysis
fails to consider the aggregate cost of capital. Traditional debt financing must have
equity to support it when credit quality is evaluated; ABS are valued for their internal
structure, independently from the company’s balance sheet. In many cases the cost
of structuring and funding an ABS is less tha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>