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Preface

This is a book about residential mortgage-backed securities and investing in them.
Mortgages are financial instruments whose main features are their face amounts and
their associated interest rates. In the good old days, the 1950s to 1960s, interest rates
were stable and mortgage-backed securities did not exist because there was no need
for them. Over the last 30 years interest rates have gone from about 5%/year to
roughly 18%/year and back down. The volatility associated with interest rates —
that is, a measure of the amplitude of their changes — has gone from a quiet 2%
to a raucous 25% at times. This has made all fixed-income instruments, including
mortgages and the securities based on them, much more electrifying investment
vehicles. Adding further importance, the U.S. housing debt market is now the largest
nongovernmental market in the world. Indeed, it is second only to the U.S. federal
debt. Today it stands at over four trillion dollars (that is, $4,000,000,000,000.00
plus). It is far larger than the combination of all the American stock markets.
Mortgages and mortgage-backed securities play a very large role in today’s invest-
ment mix.

This text is more numerical and mathematical than most books on the subject.
Mortgages are fixed-income securities that are priced based on their note rates and
their cash flows. The latter need to be predicted —or at least understood. These and
other market-related factors depend in a quantitative fashion on the other parameters
of mortgages and the securities derived from them. When mortgages are packaged
together to form a pool of assets backing a mortgage-backed security, the numerical
and financial complications only increase and become even more subtle and intricate.
To truly understand the nature of the individual whole loan and its many financially
engineered investment vehicles, and to truly understand the ways and wherefores of
how and why their prices can change, one must become proficient at the basic
arithmetical components or elements of fixed-income securities.

The first four chapters of this book allow you the opportunity to master these
arithmetical aspects. Many numerical examples are worked through and many more
exercises and problems, always with answers, are incorporated. All of the problems
can be solved with a standard business calculator. If your interest is not in the
quantitative subtleties of these securities, then the material surrounding the mathe-
matical parts of the text is mandatory for understanding fixed- and floating-rate
securities, alternative investment possibilities (to evaluate competing places for your
funds), how to evaluate what others are telling you about mortgages and mortgage-
backed securities, and how and why you should partition your monies among them.

The material covered in the first four chapters includes simple, compound, and
continyous interest, the time value of money in the context of present and future
value, annuities, and the composition of a nominal interest rate. Also discussed are
various types of short- and long-term fixed-income securities and their pricing,



fixed- and adjustable-rate mortgages and their properties (and their less obvious
value-related aspects), other common types of mortgages found in the U.S., and a
thorough verbal, pictorial, and mathematical exploration of Macaulay duration,
modified duration, and convexity. These concepts are absolutely critical to under-
standing the price risk in mortgages and mortgage-backed securities and to man-
aging a portfolio of mortgage-related securities successfully. Mathematical devel-
opments of duration beyond the norm are included at the end of Chapter 3. Finally,
a brief overview of automated underwriting ends Chapter 4.

In addition to discussing the financial and numerical aspects of mortgages and
mortgage-backed securities, 1 have tried to place them in their historical setting as
the U.S. financial markets have evolved over the last 60 years. The major develop-
ments were the creation of government-affiliated institutions, from the FHA and
Ginnie Mae to Fannie Mae and Freddie Mac. The special roles that these organiza-
tions play, and their overall success at it, have been crucial to the development and
growth of the U.S. mortgage markets and their products.

Chapters 5 and 6 are devoted to exploring the types of mortgage-backed secu-
rities most frequently encountered. These include pass-through, mortgage-backed
securities, stripped mortgage-backed securities, and REMICs (formerly CMOs). The
more widespread REMIC tranches — classes such as sequential pay, residual inter-
est, accrual or Z, planned amortization, targeted amortization, reverse TACs, support
or companion, floating-rate, inverse floating-rate, and about a half-dozen others —
are defined and their pricing vulnerabilities explained. Not only are interest rate
sensitivity and its relationship to prepayments covered, but also price variability
stemming from alterations in the shape of the yield curve. Naturally, option-adjusted
spread methodology and other pricing algorithms for mortgages are covered 100.
Finally, nonconforming, private-label issuances, their credit enhancement mecha-
nisms, and their risks and rewards are thoroughly dealt with relative to their con-
forming brethren. It becomes more difficult to perform meaningful numerical com-
putations by hand between Chapters 1 to 4 and 5 to 6; therefore, the number of
exercises and problems declines rapidly.

The book turns more mathematical in Chapters 7 and 8. These two chapters
cover the term structure of interest rates, the yield curve, forward, spot, and short
rates, the probabilistic and financial bases for interest rate modeling, binomial lat-
tices, interest rate swaps, floors and caps and their theoretical pricing, portfolio
construction and diversification, and the complete mathematics of mean-variance
theory for a two-component portfolio. Chapter 7 also contains the only explanation
I have ever seen of why an interest rate swap really works to the benefit of both
counterparties. Chapter 8 concludes with a unique, concrete suggestion on how to
increase profitability without relying on mostly statistical interest-rate prediction
concepts. I am expert in the mathematical content of these two chapters; my feelings
with regard to the success, or faults, of commonly used methods are plainly
expressed. Because it is relatively easy simply to criticize, whenever I can 1 offer
definite suggestions on how to do better with today’s knowledge and technology.

Commercial mortgage-backed securities in our country and investment oppor-
tunities overseas are two other growing components to the mortgage-backed secu-
rities markets. The largest non-U.S. market is in Germany, but the British have made



significant progress too. Commercial mortgage-backed securities, which really
deserve their own book, and non-U.S. markets are briefly covered in Chapter 9.

For the mortgage professional, or aspiring mortgage professional, this book
provides a solid grounding in the industry. Those of you with a mathematical bent
can ponder some very nice examples and extensions of the usual material.
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Interest and the Time
Value of Money

Mortgages in the U.S. are mostly fixed-rate securities. This chapter covers the basics
of simple, compound, and continuous interest calculations and their usage in fixed-
income securities with (mostly) constant cash flows. Present value, future value, and
other aspects of fixed-income mathematics and definitions of key interest rate con-
cepts are dealt with too. When we move on to mortgage-related derivatives, the
importance of this and the next two chapters for valuation and portfolio man-
agement will become even more apparent. (The first time a financially important
concept is mentioned it will appear in italics.)

I. BASIC INTEREST CONCEPTS
A. WHAT Is INTEREST?

“What is interest?” or, more properly put if you are a borrower, “what are interest
charges?” is an important question. Interest charges are the cost to you of renting
someone else’s money. We are so used to being colloguial about it that we tend to
refer only to the interest rate, or just the interest, as the cost of renting money. It
should not surprise you that a cost is associated with borrowing (renting) money
because a cost is associated with renting most things. Alternatively, you could be
the lender. Then the question “What is interest?” means “What are the interest
payments you will receive for lending out your funds?” Put differently, if you are
making an investment by lending money, what will the rate of return on your
venture be?

You have some money. You could spend it now on goods or services. Another
option is that you could lend it out to someone. Hence, a more sophisticated
interpretation for the interest rate you are willing to accept is that the interest you
charge is the price for your deferment of immediate consumption. With many tens
of thousands of participants in the financial markets, “the” interest rate is the
consensus market rate for the suspension of consumption. In reality various interest
rates exist, each appropriate to a diverse customer segment (primarily separated by
credit or default risk and the time span of the loan).

When you make an investment, your intention is to give up immediate possession
of those funds for a larger, future amount. The greater quantity of money will then
be available for procurement of goods, use of services, or further investment. It is
the expected growth in the amount of money, over time, that induces you to defer
expenditures for future consumption, that is, to invest. Some rate of exchange must
exist between current dollars and future dollars (just as there is some rate of exchange
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