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INTRODUCTION

All mortgage backed securities (MBS) have a derivative component — the embedded option to prepay the mort-
gage loan in full or in part. This prepayment feature can have a profound effect on the value and performance of the
security. The incremental spread to a given benchmark (ie Treasuries), which should act to adequately compensate
the investor for added risk, often times fails to do so due to fluctuations in the value of the embedded prepayment
option sold to the mortgage holder. This paper takes a critical look at that option in an effort to ascertain its value
and its relationship to the total return of a security. To that end, topics such as option-adjusted spread (OAS) analy-
sis and effective duration will be presented. These issues, while somewhat technical, will lay the foundation for the
paper’s remaining, more practical body. 

This paper takes an analytical and practical look at some of the more common CMO tranche types found in a bank
investment portfolio from the perspective of the examiner charged with assessing the risk profile of the portfolio.
Performance under varying interest rate scenarios will be discussed for each tranche type utilizing BLOOMBERG
analytics1. The analysis is meant to illustrate the reallocation of prepayment risk via the various tranche types through
the use of examples. The Federal Financial Institution’s Examination Council’s (FFIEC) high risk securities test will
be presented in the same illustrative vein. The discussion of the FFIEC test is intended to give the reader an
appreciation for the test that goes beyond just looking for the “thumbs up” sign offered by BLOOMBERG when
a security passes the high risk test. 

The material is presented from a “hands on” perspective, and is interspersed with insights and methodology
designed to be of more practical value to bank examiners than other discussions grounded in theory. By acquiring
knowledge of additional terminology in the MBS arena, examiners will be better equipped to conduct a more
thorough and efficient examination when addressing safety and soundness issues regarding an institution’s
investment portfolio.

The reader is highly encouraged to refer to the Financial Markets Unit Product Summary on Collateralized
Mortgage Obligations that was first published in August 1987 and revised in July 1990. That text defines a CMO
and attendant terminology, outlines benefits and risks of the product, and offers examiner guidance. This paper will
build on that framework. It will not redefine terminology and it assumes a fundamental working knowledge of
mortgage backed securities, especially CMOs. Rather, it will expound upon some issues that have become more
significant as the MBS market itself has evolved.

1 The author wishes to thank Rob Landauer at BLOOMBERG for his technical editing and suggestions. The author also thanks fellow FMU members for
their editorial assistance.



Option-Adjusted Spread

The Prepayment Option

A popular approach to analyzing and valuing a callable bond involves breaking it down into its component parts —
a long position in a non-callable bond and a short position in a call option written to the issuer by the investor. An
MBS investor owns a callable bond, but decomposing it is not as easy as it is for more traditional callables. The MBS
investor has written a series of American options2 to each homeowner or mortgagor. The analytical challenge fac-
ing an examiner is to determine the value and risk profile of these options and their contribution to the overall risk
profile of the portfolio. Compounding the problem is the fact that mortgagors do not exercise these prepayment
options at the same time when presented with identical situations. Most prepayment options are exercised at the
least opportune time from the standpoint of the MBS investor. In a falling rate environment, a homeowner will have
a greater propensity to refinance (or exercise the option) as prevailing mortgage rates fall below the homeowner’s
original note (ie as the option moves deeper into the money). Under this scenario, the MBS investor receives a cash
windfall (principal payment) which must be reinvested in a lower rate environment. Conversely, in a high or rising
rate environment, where the prevailing mortgage rate is higher than the mortgagor’s original term rate, the home-
owner is less apt to exercise the option to refinance. Of course, the MBS investor would like nothing more than to
receive his or her principal and be able to reinvest that principal at the prevailing higher rates. Under this scenario,
the MBS investor holds an instrument with a stated coupon that is below prevailing market rates and relatively unat-
tractive to potential buyers.

Clearly, human behavior complicates the analysis and valuation of MBS and raises uncertainty about the timing of
principal payments and the amount of interest to be paid. Examiners should always view an MBS as a security with
varying, uncertain cash flows. Financial software, such as that available through BLOOMBERG Financial Markets
terminals, can model this stream of uncertain cash flows under varied assumptions. BLOOMBERG uses hypothet-
ical interest rate scenarios (± 300 basis points) as a starting point. Inputs such as coupon, weighted average remain-
ing term to maturity, current factor, etc. are applied to the BLOOMBERG model. Prepayment rates generated by
econometric models are used to project future MBS cash flows. The cash flows are discounted using riskless
(Treasury) rates plus a spread, resulting in a price for each cash flow stream. However, this analysis does not take into
account the path dependency of the cash flows. In other words, MBS cash flows contain embedded options, result-
ing in any number of future cash flow possibilities not captured by the initial prepayment assumptions. The OAS
approach evaluates the security’s cash flows along each path, thereby incorporating the optionality and/or path
dependency of cash flows into the analysis.3

OAS Model Assumptions

Most OAS models contain the following features:

• An interest rate path generator which creates numerous potential Treasury yield curve scenarios. Popular mod-
elling techniques such as Monte Carlo simulation or binomial trees are employed to generate yield curves. Key
input factors may include current rate levels, volatility levels, and regression limits. 

• A prepayment model which incorporates consideration of seasonality, geographic location, weighted average
maturity, and general economic conditions. Using an algorithm, the model will quantify how these factors are
expected to ultimately affect a particular interest rate path. It is here that critics of OAS analysis for MBS voice
their loudest dissent. Typically, an OAS model does not capture the effects of non interest rate dependent (idio-
syncratic) events. Examples of these include death, divorce, or relocation of the homeowner. Ideally, with regard
to MBS analysis, a more probabilistic model should be used in repeated trial phases at this point to capture the
effects of those events. 

2

2 An American option can be exercised any time prior to expiration, as opposed to a European option, which can be exercised only on its expiration date.
For a more detailed reading on options, refer to the Financial Markets Unit Product Summary entitled Options – Beginning and Intermediate Issues published in
November 1994 and written by Karen McCann.

3 Kopprasch, Robert W., “Option Adjusted Spread Analysis: Going Down the Wrong Path?”, Financial Analyst Journal, May/June 1994.


