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Third Quarter Interest Rate Sensitivity Rises

Median interest rate
sensitivity increased from
91 basis points in the sec-
ond quarter to 130 basis
points in the third quarter.
This sharp rise in sensitiv-
ity for the thrift industry
was due to the increase in
interest rates in the third
quarter.

The median pre-shock
Net Portfolio Value (NPV)
ratio rose in the third
quarter, while the median
post-shock NPV ratio fell
slightly.

The number of thrifts

with high interest rate risk
rose to seven institutions,
up from three in the previ-
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Interest Rate Risk and Alternative Methods for Its Measurement

The increased volatility
and unprecedented high
levels of interest rates in
the late 1970s and early
1980s forced financial insti-
tutions to recognize the im-
portance of asset-liability
management in controlling
their interest rate risk expo-
sure, while still achieving
acceptable profitability and
capital levels.

Several different ap-
proaches, or models, can be
used to measure a financial
institution s exposure to
interest rate risk. Among
the simplest of these ap-
proaches are: the repricing
gap model, the maturity gap
model, and the duration
gap model. And, while more
complex approaches are
available, such as Value at

Risk models, these three
methods still play a role in
measuring an institutions
interest rate risk.

For most financial insti-
tutions, there exists either a
positive or negative gap be-
tween the interest-rate-
sensitive assets and inter-
est-rate-sensitive liabilities
held in their portfolios.
Each of the approaches dis-
cussed below is based on a
different definition of the
asset-liability gap.

For example, in the du-
ration gap model (where du-
ration is a measure of the
sensitivity of the value of a
financial instrument to in-
terest rate changes), the
typical thrifts portfolio is
characterized by a positive
asset-liability gap.

This positive gap is the
direct result of funding
long-term assets, such as
mortgages, with short-term
borrowings, such as certifi-
cates of deposit.

As a result, a rise in in-
terest rates produces a de-
cline in both the net inter-
est income and equity of
these institutions because
the duration of assets is
higher than the duration of
liabilities.

We will discuss each of
the three basic models for
measuring interest risk ex-
posure, along with several
variations of the duration
gap model, including those
based on Macaulay dura-
tion and effective duration.
(Our discussion draws

(Continued on page 2)
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(Continued from page 1)

heavily from A. Saunders
and M. Cornett, Financial
Institutions Management,
Fourth Edition, chapters
8 and 9.)

The Repricing Gap
Model

The repricing, or fund-
ing, gap model focuses on
the gap between the inter-
est income earned on a
financial institution as-
sets and the interest paid
on its liabilities over a
given repricing time pe-
riod. Unlike the maturity
gap and duration gap
models where the market
value changes for assets
and liabilities brought
about by interest rate
changes, repricing gap
analysis is based only on
book value accounting
cash flows.

Book value accounting
involves reporting, for ex-
ample, the historic values
of securities purchased,
loans made, and liabilities
on the balance sheets of
financial institutions. No
adjustment is made to
account for the effects of
interest rate changes on
the market values of
fixed-income securities.

Typically, the repricing
time periods, or buckets,
used in the repricing
model include one day,
one day to three months,
three months to six
months, six months to 12
months, one year to five
years, and over five years.

By definition, the re-
pricing gap for a particu-
lar repricing bucket, say,
the one-day period, is the
dollar size of the imbal-
ance between the book
value of rate-sensitive as-
sets and the book value of

rate-sensitive liabilities
with a repricing period of
one day.

In order to calculate
the financial institution3
net interest income expo-
sure to changes in inter-
est rates for the one-day
bucket, one would multi-
ply the imbalance for this
maturity bucket times the
annualized change in in-
terest rates.

In the repricing gap
model, rate sensitivity is
measured by the period of
time that the financial in-
stitution must wait to
change the posted rates
on its assets and liabili-
ties.

There are both advan-
tages and disadvantages
associated with using the
repricing gap model
measure of an institu-
tions asset-liability gap.
The advantages include
simplicity of calculation
and information value re-
garding the net interest
income exposure of an
institution in different
maturity buckets to
changes in interest rates.

The disadvantages of
the repricing gap model
fall into four areas. First,
it ignores the market
value effects of interest
rate changes on the pre-
sent values of assets and
liabilities. As a result, this
approach can only pro-
vide a partial measure of
a financial institutions
interest rate risk exposure
in each maturity bucket.

Second, this approach
is overly aggregative in
that it assumes that all
assets and liabilities in a
particular maturity
bucket actually reprice at
the same time.

Third, cash flow run-
offs for both assets and
liabilities that are sensi-

tive to interest rate
changes, such as securi-
ties with embedded op-
tions, are ignored in the
repricing gap model. As a
result, the imbalances for
some or all maturity
buckets will be measured
with error, producing an
incorrect asset-liability
gap measure.

Finally, the repricing
gap model is incapable of
producing an aggregate
repricing gap or imbal-
ance measure of overall
net interest income expo-
sure. This is because the
aggregate book value of
assets is equal to the ag-
gregate book value of li-
abilities, which means
that the cumulative re-
pricing gap is always zero.

The Maturity Gap Model

In contrast to the re-
pricing gap model, the
maturity gap model ex-
plicitly accounts for the
effects of changes in inter-
est rates on the market
values of assets and li-
abilities.

More specifically, the
maturity gap model takes
into account the follow-
ing: (1) a rise (fall) in in-
terest rates generally pro-
duces a fall (rise) in the
market value of an asset
or liability; (2) the longer
the maturity of a fixed-
income asset or liability,
the larger the fall (rise) in
market value for any
given interest rate in-
crease (decrease); and (3)
the fall in the market
value of longer-term secu-
rities rises at a diminish-
ing rate for any given in-
crease in interest rates.

By definition, the ma-
turity gap for a financial
institution is the differ-

ence between the
weighted-average matur-
ity of its assets and the
weighted-average matur-
ity of its liabilities. The
portfolio asset and liabil-
ity weights used in the
calculation are measured
by the market value of the
asset (liability) position
divided by the market
value of all assets
(liabilities).

As such, the maturity
gap measures the size
and direction of the mis-
match between the ma-
turities of a financial in-
stitution’s assets and li-
abilities. The net effect of
changes in interest rates
on a financial institution’
balance sheet will depend
on whether the maturity
gap is positive, negative,
or zero.

The maturity gap
model specifically incor-
porates the following gen-
eral rules for a financial
institution s portfolios of
fixed-income assets and
liabilities: (1) a rise in in-
terest rates typically re-
duces the market values
of asset and liability port-
folios; (2) the longer the
maturity of the asset or
liability portfolio, the
greater the fall in the
market value for any
given interest rate in-
crease; and (3) the fall in
the market value of the
asset or liability portfolio
increases with its matur-
ity at a diminishing rate.

For the case of the
typical thrift, the maturity
of assets is longer than
the maturity of liabilities,
since it funds longer-term
assets with shorter-term
liabilities. As a result, the
maturity gap is positive.

This means that a rise
in interest rates reduces

(Continued on page 3)
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Interest Rate Risk and Alternative Methods for Its Measurement (continued)

(Continued from page 2)

the market value of assets
by more than the market
value of liabilities, result-
ing in a fall in the thrifts
market value of net
worth.

There are both advan-
tages and disadvantages
associated with using the
maturity gap model%
measure of an institu-
tion’s asset-liability gap.
The advantages are ex-
plicitly accounting for the
market value effects of
interest rate changes and
that it produces an aggre-
gate measure of a finan-
cial institutions asset-
liability gap that can be
used in risk management.

Its disadvantages are
that it ignores the dura-
tion or average waiting
time for cash flows asso-
ciated with assets and
liabilities, and that it fails
to account for the degree
of leverage (the proportion
of assets funded by li-
abilities) in an institu-
tions balance sheet.

The Duration Gap
Model

Like the maturity gap
model, the duration gap
model explicitly accounts
for the market value ef-
fects of changes in inter-
est rates. In addition, it
produces an aggregate
measure of a financial in-
stitution's asset-liability
gap that accounts for the
duration of assets and
liabilities and the degree
of leverage in the balance
sheet.

In the most basic
sense, duration measures
the sensitivity of an asset
or liability 5 market value
to changes in interest
rates. There are two

measures of duration that
we will focus on in our
discussion of the duration
gap model: Macaulay du-
ration and effective dura-
tion.

In a previous issue of
this publication, we pro-
vided a detailed examina-
tion of various duration
measures in the context
of falling interest rates
and negative duration
gaps, so the following dis-
cussion will be brief.

Macaulay duration is
the weighted average time
to arrival of cash flows on
a bond and is measured
in years. Such a measure
is an improvement over
maturity because it pro-
vides a more precise link-
age between changes in
interest rates and
changes in the market
value of a bond.

Macaulay duration
can also be viewed as the
elasticity of the market
value of a fixed-income
security with respect to
small changes in interest
rates. While it represents
an improvement over ma-
turity, Macaulay duration
has serious shortcomings
when applied to instru-
ments with embedded op-
tions.

A second measure of
duration that can be ap-
plied to instruments with
embedded options is ef-
fective duration. By defi-
nition, effective duration
is a measure of the aver-
age price change between
two points along the
price/yield curve.

It is customary to
measure effective dura-
tion between up and
down 100 basis points
from the current required
yield. However, there is
no reason it could not be
measured between +/-

one basis point.

The duration gap for a
financial institution is the
difference between the
weighted-average dura-
tion of its assets and the
weighted-average dura-
tion of its liabilities, ad-
justed for leverage. The
portfolio asset and liabil-
ity weights used in the
calculation are measured
by the market value of the
asset (liability) position
divided by the market
value of all assets
(liabilities).

The duration gap
measures the size and
direction of the mismatch
between the durations of
a financial institutions
assets and liabilities.

The net effect of changes
in interest rates on the
market value of a finan-
cial institution s equity or
net worth will depend on
whether the duration gap
is positive, negative, or
zero.

Basically, the net ef-
fect of an interest rate
shock captures three ef-
fects: (1) the leverage-
adjusted duration gap
(this is calculated as the
duration of assets less the
duration of leverage ad-
justed liabilities); (2) the
size of the financial insti-
tution (total assets); and
(3) the size of the interest
rate shock.

For the case of the
typical thrift, the duration
of assets is longer than
the duration of liabilities,
since it funds longer-term
assets with shorter-term
liabilities. As a result, the
typical duration gap is
positive.

This means that a rise
in interest rates reduces
the market value of assets
by more than the market
value of liabilities, caus-
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ing a fall in the thrifts
market value of net
worth.

When rates fall for an
extended period of time,
as was the case for the
past several years, finan-
cial institutions can find
themselves confronting a
negative duration gap.
For a negative duration
gap, interest rate in-
creases cause the market
value of equity to rise.

There are several ad-
vantages of the duration
gap approach. First, it
explicitly accounts for the
market value effects of
interest rate changes.
Second, it produces an
aggregate measure of a
financial institution as-
set-liability gap that can
be used effectively in risk
management, especially
in hedging interest rate
risk by immunizing the
balance sheet to interest
rate shocks. And third, it
uses duration as the time
dimension associated
with an institutions as-
sets and liabilities.

Critics of the duration
gap model argue that this
model is difficult to use in
the real world. Weak-
nesses identified by crit-
ics of this approach gen-
erally fall into three cate-
gories.

First, it is argued that
the duration matching of
assets and liabilities is
costly due to the balance
sheet restructuring that
is involved. At one time
this was probably true;
however, the dramatic
growth of purchased
funds, asset securitiza-
tion, and loans sales mar-
kets has substantially re-
duced the transaction
costs associated with bal-
ance sheet restructurings.

(Continued on page 4)
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Interest Rate Risk and Alternative Methods for Its Measurement (continued)

(Continued from page 3)

Second, immunization
is a dynamic problem that
is not well understood
within the context of the
duration gap model. It is
true that instantaneous
immunization or continu-
ous rebalancing is not
feasible, given the difficul-
ties inherent in monitor-
ing changes in duration
as interest rates change
and the exorbitant trans-
action costs of dynami-
cally restructuring the
balance sheet.

However, most finan-
cial institutions can
achieve an approximate
dynamically immunized
balance sheet by rebal-
ancing at discrete inter-
vals, such as quarterly.

Third, the duration
gap model cannot be used
for large changes in inter-
est rates. This criticism
follows from the fact that
duration is defined for
small changes in interest

rates and ignores the cur-
vature of the price-yield
curve. The duration gap
model can be modified,
however, to incorporate
the convexity effect asso-
ciated with interest rate
changes.

That is, we could use
effective duration as our
operating definition of du-
ration in the leverage-
adjusted duration gap
model. Thus, the effective
duration gap, is more ap-
propriate for large
changes in interest rates,
because it incorporates
the curvature of the price-
yield curve or convexity.

Conclusion

The OTS Net Portfolio
Value (NPV) Model is es-
sentially an effective dura-
tion gap model. Among its
outputs is an institution3
leverage-adjusted effective
duration gap, a measure

Third Quarter Earnings Remain Strong (continued)

(Continued from page 1)

Treasury rates rose
for all maturities, but the
increase for short-term
and medium-term maturi-
ties was greater than
long-term maturities. In
comparing the yield curve
to the prior quarter, it
was more steeply sloped
up to the ten-year matur-
ity point, but flatter for
maturities greater than
ten years.

The Freddie Mac con-
tract interest rate on com-
mitments for fixed-rate
30-year mortgages in-
creased to 5.77 percent at
the end of the third quar-
ter from 5.24 percent at
the end of the previous

quarter.

Despite the increase
in interest rates, thrift
profitability was lower.
The average return on as-
sets for the industry fell
to 1.28 percent in the
third quarter from a re-
cord 1.34 percent in the
prior quarter.

This fall was attrib-
uted to downward pres-
sure on net interest mar-
gins and lower non-
interest income in the
third quarter.

In conjunction with
the fall in profitability, the
third quarter average net
interest margin fell to 284
basis points, down from
294 basis points in the

that can be used to as-
sess the interest rate risk
exposure of a thrift.

We hope the foregoing
discussion provides you
with an understanding of
the advantages and
disadvantages of the
different approaches, or
models, that can be used
to measure a financial in-
stitutions exposure to in-
terest rate risk. Each ap-
proach offers an alterna-
tive measure of the asset-
liability gap that charac-
terizes a financial institu-
tions interest rate risk.
exposure.

For more details on
the OTS NPV Model, see
the Net Portfolio Value
Model Manual.}

second quarter. This re-
duction was caused by
the relatively greater rise
in shorter-term interest
rates that caused the
yields on new and re-
priced assets to rise less
than the costs of liabili-
ties.

Thrift industry earn-
ings fell three percent to
$3.44 billion in the third
guarter, from $3.53 bil-
lion in the prior quarter.

In the third quarter,
total fee income, which
includes mortgage loan
servicing fee income and
other fee income, rose to
1.01 percent of average
assets, up from 0.55 per-
cent in the second quar-

ter. Other fee income rose
to 0.96 percent of average
assets from 0.94 percent
in the prior quarter. Other
non-interest income fell to
0.77 percent of average
assets from 1.30 percent
between the second and
third quarters.

The ARM share of
total thrift mortgage origi-
nations rose to 26 per-
cent, up from 21 percent
in the prior quarter. Along
with the relative rise in
ARM originations, the
ARM share of total 1-4
family mortgages held in
portfolio rose to 55.4 per-
cent from 54 percent in
the second quarter.

(Continued on page 5)
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Interest Rates and ARM Market Share
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Third Quarter Earnings Remain Strong (continued)

(Continued from page 4)

Third-quarter 1-4 fam-
ily mortgage originations
by thrifts reached a new
record, $229.9 billion, up
from $195.8 billion in the
second quarter. This repre-
sents the first time that
single-family mortgage
originations by thrifts ex-
ceeded the $200 billion
mark.

Total mortgage origina-

tions in the third quarter
were $250.4 billion, up
sharply from $215.1 bil-
lion in the second quarter.
Thrifts”share of all 1-4
family originations was
21.6 percent in the third
quarter, up from 20.1 per-
cent in the second quarter.
The rate of U.S. home own-
ership increased slightly to
68.4 percent, up from 68
percent in the second
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quarter.

Refinancing accounted
for 42 percent of thrift
originations of single-
family mortgages in the
third quarter, down from
54.2 percent in the second
quarter. This decrease con-
trasts markedly with the
refinancing activity of all
lenders, where the rate re-
mained unchanged at 68
percent between the sec-

ond and third quarters.
The industry % average
effective duration of assets
rose substantially from
1.55 to 1.81 between the
second and third quarters.
Consistent with this
result, the Lehman Broth-
ers MBS Index, which
tracks single-family agency
MBS, saw its duration
jump from 1.02 at the end
(Continued on page 6)
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Duration and NPV Sensitivity Measures
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Third Quarter Earnings Remain Strong (continued)

(Continued from page 5)

of the second quarter to
2.49 at the end of the third
quarter.

With the increase in
interest rates in the third
quarter, the NPV model
predicted a decrease in
prepayments of mortgages
held in portfolio. This
raised the average duration
of mortgages and, there-
fore, total assets duration.

The industry % average
effective duration of liabili-
ties fell slightly from 1.69
to 1.66 in the third quar-
ter.

The changes in asset
and liability durations in
the third quarter resulted
in a large positive duration
gap for the thrift industry
as a whole. This represents
the first time in a year that
asset duration has ex-

ceeded liability duration.
While asset duration
rose substantially in the
third quarter, it is likely
that asset duration will
continue its upward trend
for another quarter. This
will happen because of the
sharp rise in rates that oc-
curred in the third quarter
combined with the effect of
lower-coupon mortgages
replacing higher-coupon

mortgages held in portfolio
by thrifts.

Given the sharp rise in
rates in the third quarter,
newly-refinanced mort-
gages will have a much
lower likelihood of prepay-
ing, resulting in an in-
crease in asset duration.

As a result, thrifts can
probably expect to see
their interest rate risk ex-

(Continued on page 7)
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Interest Rate Risk Measures

Thrifts with Post-Shock NPV Ratios
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Third Quarter Earnings Remain Strong (continued)

(Continued from page 6)
posure increase again next
quarter.

The median pre-shock
NPV ratio for the industry
rose during the third quar-
ter from 12.1 percent to
12.3 percent. Along with
this rise in the median
pre-shock NPV ratio, the
median post-shock NPV
ratio fell slightly, moving
from 11 percent at the end

of the second quarter to
10.9 percent at the end of
the third quarter.

The number of thrifts
with a post-shock NPV ra-
tio below 4 percent rose to
six from three in the previ-
ous quarter. The percent-
age of thrifts with a post-
shock NPV ratio over 6
percent decreased between
the second and third quar-
ters. In the third quarter,
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Interest Rate Risk Measures
Industry Aggregates
Last Two Quarters
NPV as % of PV of | % Change | % Change
Assets in NPV in NPV
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+300 8.57% 8.06% -19% -24%
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+100 9.79% 9.56% -4% -6%
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-100 10.09% 10.30% 1% 3%
-200 NA NA NA NA
-300 NA NA NA NA

Post-Shock NPV Ratio and
Sensitivity Measure Matrix
September 2003
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10%
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such thrifts comprised
94.7 percent of the indus-
try, compared to 96.2 per-
cent in the prior quarter.

The number of thrifts
with a post-shock NPV ra-
tio below 6 percent rose to
46 in the third quarter, up
from 33 in the first quar-
ter.

The percentage of
thrifts with a sensitivity of
200 basis points or less

decreased substantially in
the third quarter, falling to
68 percent from 83 per-
cent in the prior quarter.

In addition, the per-
centage of thrifts with over
400 basis points in sensi-
tivity rose to four percent
from one percent in the
prior quarter. This result
is consistent with the rise
in median sensitivity for
the industry.;
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Comparative Trends in the Four OTS Regions

Median Sensitivity by OTS Region
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Regional Comparisons

The Northeast Region
had the highest median
sensitivity, at 185 basis
points at the end of the
third quarter, while the
Midwest Region had the
lowest median sensitivity,
at 85 basis points.

All OTS regions experi-
enced substantial in-
creases in their interest
rate sensitivity in the third
quarter. The Northeast Re-

gion saw its median sensi-
tivity rise by 62.2 percent,
the largest relative increase
of the four regions. The
Southeast, Midwest, and
West Regions saw their
median sensitivities rise by
43.6 percent, 43.8 percent,
and 27.5 percent, respec-
tively.

Consistent with the
greater sensitivity results,
all four OTS regions ex-

perienced a rise in their
median asset durations.
The Northeast Region had
the highest median asset
duration, at 2.06 at the
end of the third quarter,
while the Midwest Region
had the lowest median as-
set duration, at 1.55.

All OTS regions saw
their median pre-shock
NPV ratios rise in the third
quarter. The Northeast Re-

gion had the highest pre-
shock NPV ratio at 13.1
percent, while the West
Region had the lowest pre-
shock NPV ratio at 11.5
percent.

Despite the increase in
median pre-shock NPV ra-
tios for all regions, the me-
dian post-shock NPV ratio
fell in each region due to
the rise in sensitivity. }
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Appendix A — All Thrifts

Sensitivity Measure Distribution
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Appendix B — Northeast Region

Sensitivity Measure Distribution

Northeast
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Sensitivity Measure Distribution
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Appendix D — Midwest Region

Sensitivity Measure Distribution

Midwest
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Appendix E — West Region

Sensitivity Measure Distribution
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Glossary

Duration: A first-order approximation of the price
sensitivity of a financial instrument to changes in yield.
The higher the duration, the greater the instrument’
price sensitivity. For example, an asset with a duration of
1.6 would be predicted to appreciate in value by about
1.6 percent for a 1 percent decline in yield.

Effective Duration: The average rate of price change
in a financial instrument over a given discrete range from
the current market interest rate (usually, +/-100 basis
points).

Estimated Change in NPV: The percentage change
in base case NPV caused by an interest rate shock.

Kurtosis: A statistical measure of the tendency of
data to be distributed toward the tails, or ends, of the
distribution. A normal distribution has a kurtosis statis-
tic of three.

NPV Model: Measures how six hypothetical changes
in interest rates (three successive 100 basis point in-
creases and three successive 100 basis point decreases,
assuming a normal interest rate environment) affect the
estimated market value of a thrifts net worth.

Post-Shock NPV Ratio: Equity-to-assets ratio, fol-
lowing an adverse 200 basis point interest rate shock
(assuming a normal interest rate environment), ex-
pressed in present value terms (i.e., post-shock NPV di-
vided by post-shock present value of assets). Also re-
ferred to as the exposure ratio.

Pre-Shock NPV Ratio: Equity-to-assets expressed in
present value terms (i.e., base case NPV divided by base
case present value of assets).

Sensitivity Measure: The difference between Pre-
shock and Post—shock NPV Ratios (expressed in basis
points).

Skewness: A statistical measure of the degree to
which a distribution is more spread out on one side than
the other. A distribution that is symmetric will have a
skewness statistic of zero.
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