
INTEREST RATE RISK
MEASUREMENT AND MANAGEMENT:
AN OVERVIEW

Interest rate volatility has increased dramatically over the past twenty-five years. The
swings in the values of fixed income investments are now comparable to those in equity
investments. Long maturity fixed income funds are no longer considered “safe” invest-
ments for investors with relatively short horizons. Financial institutions such as commer-
cial banks, savings and loan associations (S&Ls), pension funds, and insurance companies
are all aware of the potential negative effects of duration mismatches in their asset-liability
structure.

Generally,durationsuffices as the appropriate measure of interest rate risk for financial
lending institutions as well as for fixed income funds. In many ways, duration is to fixed-
income what “beta” is to equity. Interestingly, duration seems to have outlived beta which,
according to some recent reports, appears to be either dying or dead. Why has duration
faired so well relative to beta? The easiest explanation might be the tremendous explanatory
power of duration. Duration explains perhaps 70% of ex-post bond returns differentials
– although this number varies based on the length of time used to compute returns, the
amount and types of interest rate volatility in the time period analyzed, the level of default
risk in the bonds and the liquidity of the market being analyzed. Beta, on the other hand,
usually explains 20% or (much) less of the ex-post return differentials of stocks.

It has been argued that the main culprit in the S&L debacle of the late 1980s was the high
level of duration mismatch in their asset-liability structure. The bail-out of the failed S&Ls
cost U.S. taxpayers roughly half-a-trillion dollars, a huge sum relative to the GDP of even
the world’s largest economy. As a result of the S&L debacle, regulators issued guidelines
to financial institutions to prevent them from making such mistakes again. Specifically, the
FDIC improvement act of 1991 instructs regulators to take into account the interest rate
risk exposure of a bank in determining its capital adequacy. The Federal Reserve Board
and the Office of Thrift Supervision have come up with recommendations to implement
the proposed legislation. As a result, thousands of commercial banks and S&Ls across the
country have formally or informally begun the process of interest rate risk measurement
and management. The duration risk measure is most commonly used to analyze interest
rate risk by these institutions.

Interest rate risk management has also become increasingly important for fixed income
funds. Due to a rapid growth in the kinds of fixed income securities available, interest rate
risk measurement has become a sophisticated task for these funds. Fixed income funds
typically report the duration of the portfolio, which gives a summary measure of the interest
rate risk exposure of the portfolio. Computation of the duration of the portfolio requires the
understanding of how to compute the duration of the individual securities in the portfolio,
which can be complicated due to the hidden contingent claims in many securities (e.g.,
the prepayment option in mortgage-backed securities). Fortunately, duration models have
been developed in the literature that can compute the duration of virtually any interest rate
contingent-claim security.

Though duration captures most of interest rate risk exposure, it has limitations in cer-
tain interest rate environments characterized by large changes in either the shape or the
level of the term structure of interest rates. This is because the duration model is based on
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the assumption that interest rate changes are infinitesimally small and parallel across the
maturity spectrum. To address this limitation of the duration model, more sophisticated in-
terest rate risk models have been developed which, using additional risk measures, capture
the effects of large non-parallel rate changes. In the past decade, there has been a surge of
research in the development of such models. These advanced models are beginning to gain
acceptance by financial lending institutions and fixed income funds.

This book provides the broadest and the most up-to-date collection of articles in the
field of interest rate risk management. The first part of the book contains three sections that
consist of papers on the development of single and multiple factor interest rate risk models.
These papers include topics such as duration, M-absolute, convexity, M-square, duration
vector, common factors affecting bond returns, reshaping durations, and other multifactor
interest rate risk measures.

The second part of the book contains four sections that consist of papers on interest rate
risk models for alternative types of fixed income contingent claims such as bond options,
callable bonds, puttable bonds, interest rate futures, mortgage bonds (e.g., CMOs, IOs,
POs, etc.), default-prone bonds, interest rate swaps, and floating rate bonds with embedded
options. These papers include advanced topics such as key rate durations, key rate con-
vexities, value at risk, risk point measures, duration vector of options and futures, height,
slope, and curvature durations, empirical and effective durations of mortgages, prepayment
convexities of mortgages, statistical duration of corporate bonds, durations of caps, floors
and collars, and duration of swaps.

The final part of the book contains two sections, which consider interest rate risk man-
agement models for financial institutions. These applications include interest rate risk mod-
els for depository institutions (e.g., duration gap models) and FDIC (e.g., duration model of
deposit insurance), interest rate risk models for the thrift industry, and surplus risk models
for pension funds.

The target audience for this book includes bond fund managers, bond traders, fixed
income analysts, bank regulators, and upper level managers of commercial banks, savings
and loans associations, credit unions, savings banks, insurance companies, pension funds,
and all other financial institutions with big fixed-income assets or liabilities. The book can
also be used as a part of a graduate course in fixed income at academic institutions.

SANJAY K. NAWALKHA
University of Massachusetts, Amherst, MA 01002
nawalkha@som.umass.edu

DONALD R. CHAMBERS
Lafayette College, Easton, PA 18042
chambers@lafvax. lafayette.edu


