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Fourth Quarter Sees Rise in Sensitivity

Median thrift sensitiv-
ity rose to 190 basis points
in the fourth quarter, up
from 177 basis points in
September. This increase
reflects the rise in me-
dium- and long-term inter-
est rates between the third
and fourth quarters.

Both the median pre-
and post-shock Net Portfo-
lio Value (NPV) ratios rose
between the third and
fourth quarters. In addi-
tion, the fourth quarter
saw the number of thrifts
with high interest rate risk
rise to 21, up from 15
thrifts in the previous
quarter.
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Spot and Forward Rates in the NPV Model

Thrifts hold a wide va-
riety of assets and liabili-
ties in their portfolios. De-
spite obvious differences,
all of these financial instru-
ments have one important
feature in common: their
fair market values are
equal to the present dis-
counted values of the cash
flows that occur over the
lifetime of the instruments.

An important question
arises as to what is the ap-
propriate interest rate to
use in discounting the cash
flows. In deciding which
discount rate to use for an
asset, say a bond, it is im-
portant to take into ac-
count the characteristics of
that bond. For example, is
the bond a zero-coupon or
a coupon bond?

Because Treasury se-
curities have no credit risk,
the rates on these instru-
ments serve as benchmark
rates with which to com-
pare the rates of other fi-
nancial instruments that
contain credit risk. Thus,
while the following discus-
sion focuses on Treasury
rates, it can easily be gen-
eralized through the incor-
poration of credit spreads.

The NPV Model uses
Treasury spot and implied
forward rates to produce
present value estimates of
Treasury securities. Securi-
ties other than Treasuries
are valued using spot and
forward rates where
spreads are added to ac-
count for different levels of
credit risk.

In order to understand
spot and forward interest
rates, we need to define
two other relevant interest
rates: yield to maturity
(YTM) and constant matur-
ity Treasury (CMT) rates.

Yield to maturity,
also known as effective rate
of return, is the annualized
percentage return of a non-
callable bond held until its
stated maturity. In using
this yield measure, one as-
sumes that the security is
held until maturity and
that all cash flows can be
reinvested at the same con-
stant YTM. With this rate
measure, it is important to
note that all cash flows as-
sociated with the bond are
discounted at the same

(Continued on page 2)
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Spot and Forward Rates in the NPV Model (continued)

(Continued from page 1)
rate.

Several drawbacks are
associated with the use of
yield to maturity: Investors
typically do not hold fixed-
income investments until
maturity; interim cash
flows cannot usually be re-
invested at the assumed
constant yield; and it is not
possible to compare re-
turns on investments with
different maturities, differ-
ent coupons, and more
complex return/risk pro-
files.

Constant maturity
Treasury rates are yields
to maturity produced by
the U.S. Treasury from the
daily Treasury yield curve.
The constant maturity
Treasury yields are calcu-
lated based on the closing
market bids on actively
traded Treasury securities
in the over-the-counter
market. As the name im-
plies, these rates are for a
given set of fixed, or con-
stant, maturities. That is,
as rate schedules are pub-
lished over time, the un-
derlying securities must be
changed such that their
time remaining to maturity
most precisely concords
with the time frames for
which the rates are being
quoted.

Because constant ma-
turity Treasury rates are
yields to maturity, the
drawbacks discussed above
apply to their use. When
discussing the Treasury
yield curve, it should be
noted that the rates de-
picted in the curve are
yields that are constant
maturity Treasury yields.

By definition, the spot
rate for a particular matur-
ity is the yield on a zero-
coupon bond with that ma-
turity. For example, the
two-year spot Treasury rate

is the yield on a zero-
coupon Treasury with a
two-year maturity.

The spot rate curve is
the graphical representa-
tion of the spot rates corre-
sponding to various ma-
turities. The Treasury spot
rate will only be identical to
the actual yield for dis-
count Treasury securities,
such as the 3 and 6 month
Treasury bills. The com-
plete theoretical spot rate
curve, however, must be
derived from the yields on
Treasury bills, as well as
coupon-paying Treasury
bonds.

Bootstrapping is the
standard technique used to
construct the theoretical
Treasury spot-rate curve
from observed yields on
both Treasury bills and
bonds. The basic principle
underlying this approach is
that the cash flows on a
coupon-bond can be
viewed as a series of zero-
coupon or discount bonds
for each coupon payment
and maturity date. Thus,
the value of a Treasury
coupon security for a given
maturity is equal to the
value of the series of zero-
coupon Treasury securities
that reproduces the coupon
bond’s cash flows.

The NPV Model uses
the bootstrapping approach
to construct Treasury spot
rates. These spot rates are
reported for selected ma-
turities at the end of each
quarter by OTS in the As-
set/Liability Price Tables
published on its website.

Forward rates are the
market’'s expectation as to
what the spot rate will be
at a particular point in the
future. Because forward
rates are derived from the
spot rate curve under the
assumption of no arbitrage
(i.e., riskless profits can
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not be earned), they are
usually referred to as im-
plied forward rates. For
example, the expected yield
on a three-month Treasury
bill three months from now
is called an implied forward
rate. That is, it is the ex-
pected rate for this particu-
lar future time frame im-
plied by the current spot
yield curve. At the end of
each quarter, the Asset/
Liability Price Tables report
implied one-month forward
rates for a selected set of
maturities.

Based on the rate defi-
nitions above, we can now
discuss how the NPV Model
calculates theoretical spot
and implied forward rates,
and how these rates are
used in asset and liability
valuations. This discussion
draws on material from
“Term Structures and Pro-
jected Interest Rates,”
Chapter 8, The OTS Net
Portfolio Model.

To begin the process,
data on constant maturity
Treasury rates are obtained
from Federal Reserve Sta-
tistical Release, H.15
(previously obtained from
G.13). The maturities for
which these yields are
available are 1, 3, and 6
months, and 1, 2, 3,5, 7,
10, 20, and 30 years. Be-
cause the NPV Model re-
quires monthly market
yields going out 360
months, an estimation
method known as
“splining” is used to pro-
duce estimates of yields for
maturities with no avail-
able market quotes.

Once a full set of 360
CMTs is obtained, the NPV
Model uses the bootstrap-
ping technique to generate
the theoretical spot-rate
curve for the base case sce-
nario, whose estimation is
based on having different

spot rates for each and
every month, going out 360
months.

Questions arise each
quarter as to why the spot-
rate curve produced by the
NPV Model and the spot-
rate curve obtained from
Bloomberg differ, even
though both curves are
bootstrapped. The spot-
rate estimates differ be-
cause the splining or
smoothing techniques are
not identical.

Given the spot-rate
curve bootstrapped from
the constant maturity
Treasuries, the NPV Model
calculates implied one-
month forward rates. For
example, the implied one-
month forward rate in
month 24 is calculated
based on the 24- and 25-
month theoretical spot
rates. These one month im-
plied forward rates are
rates that the market ex-
pects to prevail in the fu-
ture for one-month time
horizons.

At the end of each
quarter, the NPV Model
also generates term struc-
ture estimates and pro-
jected future rates for LI-
BOR, FHLB Advances, and
retail and secondary mar-
ket CD rates using the
same methods described
above. The foregoing dis-
cussion focuses on Treas-
ury spot and forward rates,
since these are the areas
most closely watched by
users of the NPV Model re-
sults.

It is hoped that this
discussion will help to
promote a better
understanding of the rates
used by the NPV Model,
how they are defined, and
how they are calculated.
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Interest Rates and ARM Market Share
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(Continued from page 1)

Medium- and long-term Treas-
ury rates rose, while rates on
Treasuries with maturities less
than two years fell, between the
third and fourth quarters. In addi-
tion, the 30-year mortgage rate
rose to 7.16 percent at the end of
the fourth quarter.

The changes in interest rates
between the third and fourth quar-
ters created a favorable lending
environment for the typical thrift.
As a result of a more steeply sloped
yield curve, thrifts saw their net
interest margins rise. For example,

the industry’s average net interest
margin improved to 312 basis
points in the third quarter, up
from 294 basis points in the prior
quarter.

The ARM share of total thrift
mortgage originations fell to 26
percent, down from 36 percent in
the prior quarter. Along with the
relative fall in ARM originations,
the share of ARM mortgages held
in portfolio fell to 54.9 percent in
the fourth quarter.

The fourth quarter saw a re-
bound in mortgage originations
after easing in the third quarter

due to delays in loan settlement for
a short period of time following the
September 11 terrorist attacks.
Fourth-quarter 1-4 family mort-
gage originations by thrifts stood
at $110.4 billion, up six percent
from $103.8 billion in the third
quarter. Total mortgage origina-
tions in the fourth quarter were at
a level of $124.2 billion, up from
$118.7 billion in the third quarter.
Thrifts’ share of all 1-4 family
originations was 17 percent in the
fourth quarter, down from 23.4
percent in the third quarter. The
(Continued on page 4)
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Duration and NPV Sensitivity Measures
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(Continued from page 3)

fourth quarter witnessed a slight
decrease in U.S. home ownership,
falling to 68 percent from 68.1 per-
cent by quarter-end.

Refinancing activity of all
mortgages accounted for 41 per-
cent of thrift originations in the
fourth quarter, up sharply from
28.8 percent in the third quarter.
This increase is consistent with the
mortgage refinancing activity of all
lenders, with the rate rising dra-
matically to 70 percent in the
fourth quarter, up from 45 percent

in the prior quarter.

Fourth-quarter earnings rose
to a new record of $2.93 billion, up
from $2.61 billion in the third
quarter.

The industry’s average effec-
tive duration of assets rose from
1.89 to 2.07 between the third and
fourth quarters, due to the rise in
interest rates. As rates rise, the
NPV Model yields a decrease in the
predicted rate of mortgage prepay-
ments. This decrease in the pre-
dicted rate of mortgage prepay-
ments causes, in turn, increases in

the durations of mortgage assets.

The industry’s average effec-
tive duration of liabilities fell
slightly to 1.38 in the fourth quar-
ter, down from 1.39 in the prior
guarter.

The median pre-shock NPV ra-
tio for the industry rose from 12.2
percent to 12.5 percent between
the third and fourth quarters.

The median post-shock NPV
ratio rose to 10.8 percent in the
fourth quarter, up from 10.6 per-
cent in the prior quarter.

(Continued on page 5)
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Interest Rate Risk Measures

Thrifts with Post-Shock NPV Ratios

Interest Rate Risk Measures
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(Continued from page 4)

At the end of the fourth quar-
ter, a 200 basis point increase in
rates would result in a loss in net
portfolio value for 848 thrifts, while
88 thrifts would see their net port-
folio values rise. In the event that
rates fell by 100 basis points, 760
thrifts would see their net portfolio
values rise, while 176 thrifts would
see a decrease in their net portfolio
values.

The number of thrifts with a
post-shock NPV ratio below 4 per-

cent rose to 17. This represents
the second consecutive quarterly
increase in this number.

With a 200 basis point in-
crease in interest rates, the thrift
industry would lose 15 percent of
its net portfolio value. This net
portfolio loss is up only slightly
from 14 percent in the previous
quarter, and is consistent with the
rise in median sensitivity.

The percentage of thrifts with a
post-shock NPV ratio over 6 per-
cent increased between the third

and fourth quarters. In the fourth
quarter, the number of such thrifts
was 94.8 percent compared to 94.1
percent in the prior quarter.

The number of thrifts with a
post-shock NPV ratio below 6 per-
cent fell to 49 in the fourth quar-
ter, down from 56 in the third
quarter. The number of thrifts with
a sensitivity of 200 basis points or
less decreased to 491 in the fourth
quarter, down from 552 in the
third quarter.

(Continued on page 6)
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(Continued from page 5)

The number of thrifts with over 400 basis points in
sensitivity rose to 82 in the fourth quarter, up sharply
from 51 in the third quarter. The rise in medium- and
long-term interest rates led to the aforementioned in-
crease in the number of thrifts with high interest rate
risk from 15 to 21 between the third and fourth quarters.

Due to the abnormally low short term interest rates
prevailing at the end of the fourth quarter of 2001, the
rate shocks for producing sensitivities and post-shock
NPVs were modified from +/-200 bps to +200/-100 bps.
For this reason, the reader should exercise caution in
making comparisons in the interest rate risk measures
between the third and fourth quarters.

The Quarterly Review Of Interest Rate Risk

CMR Reporting of Mortgage Derivatives

Beginning with the March 2002 reporting cycle,
thrifts must provide market value estimates for all their
mortgage derivatives on Schedule CMR. This reporting
change means that market values need to be supplied for
both high and low risk mortgage derivatives.

Using contract code 123 from Appendix D, Thrift Fi-
nancial Report Instruction Manual, the market values of
all mortgage derivatives are now reported on the
“Supplemental Reporting of Market Value Estimates”
page of CMR. This change will produce more accurate
NPV estimates.

Economic Analysis
Division

Glossary

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).

Post-Shock NPV Ratio: Equity-to-assets ratio, following an
adverse 200 basis point interest rate shock (assuming a nor-
mal interest rate environment), expressed in present value
terms (i.e., post-shock NPV divided by post-shock present
value of assets). Also referred to as the exposure ratio.

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

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

Duration: A measure of the price sensitivity of a financial in-
strument to changes in yield. The higher the duration, the
greater the price sensitivity. For example, an asset with dura-
tion of 1.6 will appreciate in value by about 1.6 percent for one
percentage point (100 basis points) decline in yield.

NPV Model: Measures how six hypothetical changes in inter-
est rates (three successive 100 basis point increases and three
successive 100 basis point decreases, assuming a normal in-
terest rate environment) affect the estimated market value of a
thrift’'s net worth.

Kurtosis: A statistical measure of the tendency of data to be
distributed toward the tails, or ends, of the distribution. A nor-
mal distribution has a kurtosis statistic of 0.

Skewness: A statistical measure of the degree to which a dis-
tribution is more spread out on one side than the other. A dis-
tribution that is approximately symmetric will have a skewness
statistic close to O.

Economic Analysis Division

Office of Thrift Supervision
1700 G Street, NW
Washington, DC 20552

David Malmquist, Director

Economic Analysis Division

Phone: 202-906-5639

Email: david.malmquist@ots.treas.gov

Prepared by:

Jonathan D. Jones
Phone: 202-906-5729
Email: jonathan.jones@ots.treas.gov

Robert J. Sutter
Phone: 202-906-7240
Email: robert.sutter@ots.treas.gov

WE'RE ON THE WEB!
www.ots.treas.gov statistical releases
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Appendix A — All Thrifts

Sensitivity Measure Distribution
All Thrifts
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Appendix B — Northeast Region

Sensitivity Measure Distribution

Northeast
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Appendix C — Southeast Region

Sensitivity Measure Distribution
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Appendix D — Central Region

Sensitivity Measure Distribution
Central
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Appendix E — Midwest Region

Sensitivity Measure Distribution

Midwe st
Percent of Thrifts
30 T
Descriptive Statistics
Median = 110
Mean = 151
Standard Deviation = 122
Skewness = 1.05
Kurtosis = 0.32
15 + Maximum = 533
Minimum = 0
Count = 204
0 4 } } } } } } |
0 100 200 300 400 500 600 700 800
Basis Points
Pre-Shock NPV Ratio Distribution Post-Shock NPV Distribution
Midwest Midwest
Percent of Thrifts Percent of Thrifts
- 60 - -
= Descriptive Statistics M—d—p—mg—Dzsfgn five Statistics
Median = 11.88 Mean = 12.38
Mean = 13.89 Standard Deviation = 9.17
Standard Deviation = 9.17 Skewness = 5.66
Skewness =5.53 2 Kurtosis = 38.68
401 Kurtosis = 36.92 T Maximum = 85.65
Maximum = 85.84 Minimum = 1.05
Mnimum = 3.12 Count = 204
Count = 204
20 +
0¢D¢¢¢¢D¢D¢¢¢¢¢¢¢¢¢¢¢¢
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
NPV Ratio (Percent) NPV Ratio (Percent)
Asset Duration Distribution Liabilities Duration Distribution
Midwest Midwest
Percent of Thrifts Percent of Thrifts
60 - 60 -~ -
Descriptive Statistics Descriptive Statistics
Median = 1.7 Median = 1.36
Mean = 1.8 Mean = 1.39
Standard Deviation = 0.71 Standard Deviation = 0.44
Skewness = -0.41 Skewness = 1.31
or Kurtosis = 4.07 40 + Kurtosis = 7.26
Maximum = 3.52 Maximum = 4.06
i Mnimum = -2.22 Mnimum = 0.08
Count = 204 Count =204
20 + 20 +
o¢¢¢¢¢¢¢¢D¢¢¢¢¢H¢¢¢¢¢¢¢¢ Ottt =t
3 -2 -1 0 1 2 3 4 5 6 More -3 2 0 1 2 3 4 5 6 More
Duration Duration




Page 12

The Quarterly Review Of Interest Rate Risk

Appendix F — West Region

Sensitivity Measure Distribution
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