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Median Sensitivity Remains Stable in the Fourth Quarter

Median thrift sensitiv-
ity remained relatively un-
changed, improving to 93
basis points in the fourth
quarter, from 95 basis
points in September. This
slight improvement reflects
the net effect of a fall in
short-term interest rates
coupled with an increase
in long-term interest rates
in the fourth quarter.

Both the median pre-
shock and post-shock Net
Portfolio Value (NPV) ratios
fell in the fourth quarter.
The number of thrifts with

significant risk rose to two,
up from one thrift in the
previous quarter.
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Mortgage Banking and OTS’s Net Portfolio Value Model

With mortgage rates re-
maining at historically low
levels for the past several
quarters, borrowers have
been refinancing their exist-
ing higher-coupon mortgage
loans at a record pace.
Needless to say, business is
booming at financial insti-
tutions, such as thrifts,
that specialize in mortgage
banking.

Of course, along with
this dramatic surge in refi-
nancing activity precipi-
tated by the persistent low-
rate environment comes a
host of concerns that thrifts
must address, chief among
them being interest rate
risk.

OTS'’s Net Portfolio
Value (NPV) Model provides
important insight into how

well thrifts manage the in-
terest rate risk associated
with their mortgage bank-
ing activities, given that the
various exposures are accu-
rately reported on Schedule
CMR.

Our experience, how-
ever, suggests that this
does not always happen.
Many of the CMR reporting
errors stem from a funda-
mental misunderstanding
of how the NPV model val-
ues mortgage-banking ex-
posures.

As pointed out in the fea-
ture article of the previous
issue of the Quarterly Re-
view of Interest Rate Risk,
the development of negative
duration gaps is to be ex-
pected at typical traditional
thrifts during a protracted

period of declining interest
rates. In order to correctly
measure the sign and size
of duration gaps and sensi-
tivity measures at thrifts, it
is important that all expo-
sures associated with mort-
gage-banking activity be
correctly reported on
Schedule CMR.

This is particularly true
in the current historically
low interest rate environ-
ment and given the record
pace of mortgage refinanc-
ing activity.

Mortgage Banking

Mortgage banking in-
volves the buying, selling,

(Continued on page 2)
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(Continued from page 1)
originating, and servicing
of mortgage loans. These
loans are secured by ei-
ther residential or com-
mercial real estate. Such
activities result in off-
balance sheet contracts
which generate exposures
that thrifts must consider
when evaluating their
overall interest rate risk
exposure.

The NPV Model pro-
vides valuations for each
of these off-balance sheet
positions, but the valua-
tion process for each ex-
posure varies depending
on the nature of the par-
ticular financial instru-
ment.

Many thrifts have cho-
sen to undertake mort-
gage banking activities as
a profitable addition to
their mortgage portfolio
lending activity. This has
been particularly true re-
cently with the tremen-
dous surge in refinanc-
ings by homeowners as
interest rates have contin-
ued to fall during the past
two years.

By originating all or
some of their mortgages,
thrifts can increase profits
from additional fee in-
come, thereby reducing
dependence on portfolio
spreads for earnings.

The move into mort-
gage banking, however,
can present a host of
risks for thrifts. Thrifts
heavily engaged in mort-
gage banking activities
must confront pipeline
risk, prepayment risk, op-
erational cost risk, opera-
tional flexibility risk, and
liquidity risk.

Pipeline risk refers to
the interest rate risk that
a thrift confronts from the
time of locking in the in-
terest rate on a mortgage

in the pipeline and the
time the mortgage is sold
in the secondary market.
Prepayment risk in-
volves the danger that
servicing will pay off be-
fore expected, resulting in
unamortized mortgage
servicing assets that must
be partially or fully
charged off. In addition,
rapid prepayments reduce
the amount of servicing
fee income and the mar-
ket value of originated
mortgage servicing rights
or retained servicing.
Operational cost risk
is the risk that servicing
expenses will rise faster
than expected, producing
a decline in income and
possible long-term losses.
Operational flexibility
risk refers to the risk in-
herent in allocating a
large percentage of a
thrift's resources to mort-
gage origination or servic-
ing during cyclical down-
turns in such activities. It
also refers to the risk of
structuring operating
costs with overhead costs
that cannot be lowered as
readily as variable costs.
Finally, liquidity risk is
the risk that, as deposi-
tors demand the with-
drawal of funds, a thrift
may have insufficient lig-
uid resources on hand. As
a result, the thrift may be
forced to make a quick
sale of relatively illiquid
assets on which it might
be forced to accept a dis-
count.

Originating Mortgages

In the mortgage origi-
nation process, when a
thrift agrees to make a
mortgage loan, it under-
takes what is known as a
loan commitment. This

commitment obligates the
thrift to loan the potential
borrower a specific
amount of money at a
particular interest rate
within a certain period of
time.

In the mortgage indus-
try, these commitments
are commonly referred to
as rate locks. In order to
provide correct valuations
using the NPV Model, the
thrift must correctly re-
port whether these posi-
tions are optional or firm
commitments to originate
mortgages. Both types of
commitments are used in
originating either fixed-
rate or adjustable-rate
mortgages.

By definition, an op-
tional commitment to
originate a mortgage is
one where the borrower
does not incur a penalty
for failing to take the
loan. That is, an optional
commitment provides the
potential borrower with
the option not to close on
the mortgage.

In contrast, with a
firm commitment to origi-
nate a mortgage, the po-
tential borrower incurs a
substantial penalty for
failing to take the loan.

In this case, the potential
borrower has an obliga-
tion to close on the mort-
gage, and it is expensive
for the borrower to exer-
cise the option not to
close.

Generally speaking, if
a thrift collects a non-
refundable application fee
from the borrower prior to
closing on the loan, the
commitment is classified
as a firm commitment to
originate a mortgage; oth-
erwise, it is considered an
optional commitment to
originate a mortgage.

The terminology asso-

ciated with these instru-
ments is standard in
mortgage banking par-
lance. With both optional
and firm commitments, it
is, of course, the lender
that has the commitment
to originate a mortgage.

Valuing Firm Commit-
ments to Originate Mort-
gages

The process for valu-
ing firm commitments to
originate mortgages is
straightforward in the
NPV Model. Using the
aggregation rules speci-
fied in the CMR instruc-
tions, thrifts must report
the type of firm commit-
ment to originate (e.g., a
30-year, fixed-rate mort-
gage), the total notional
value of all firm commit-
ments of the particular
type, (i.e., the aggregate
loan amount) the
weighted-average coupon,
and the total amount of
fees collected in connec-
tion with the transaction.

Fees are generally lim-
ited to discount points
and origination fees, and
do not include fees for
such items as applica-
tions and appraisals.

With this information,
the NPV Model then uses
a two-step process to
value the exposure of the
firm-commitments to
originate mortgages.

First, the model calcu-
lates the value of the un-
derlying mortgage loan in
the base case interest rate
scenario and in each of
the alternative interest
rate scenarios, assuming
a cost-of-carry of 10 basis
points.

The Model then com-
pares this value to the ag-

(Continued on page 3)
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(Continued from page 2)

gregate loan balance re-
ported on Schedule CMR
for the firm commitments
plus all fees collected in
connection with the
transaction less 40 basis
points for each loan. (The
NPV Model currently as-
sumes that it costs 40
basis points to originate a
mortgage loan.)

It should be pointed
out that in valuing firm
commitments to originate
mortgages, the NPV Model
assumes that changes in
interest rates have no ef-
fect on the aggregate no-
tional mortgage loan bal-
ance. That is, it is as-
sumed that all mortgage
loans close, and that
there is no fall-out of
these loans from the
mortgage pipeline.

Firm commitments to
originate mortgages are
reported in the Off-
Balance Sheet section of
Schedule CMR using con-
tract codes from 2202 to
2216. See the Thrift Fi-
nancial Report Instruction
Manual for details.

Valuing Optional Com-
mitments to Originate
Mortgages

In the OTS NPV Model,
the valuation of optional
commitments to originate
mortgages is somewhat
more complicated than
the valuation of that for
valuing firm commit-
ments to originate.

This is because the
Model uses a two-step
process to estimate the
fall-out rate. The fall-out
rate is the degree to
which mortgages in the
pipeline do not go to clo-
sure. The largest contrib-
uting factor to fall-out is

generally considered to be
changes in interest rates.

First, the NPV Model
assumes that 15 percent
of the notional mortgage
loan balance is insensitive
to rate changes because
potential borrowers are so
close to final loan ap-
proval. For this mortgage
loan balance, the NPV
Model assumes a closure
rate of 93 percent.

The NPV Model then
assumes that the remain-
ing 85 percent of the no-
tional mortgage loan bal-
ance is rate-sensitive, and
to this balance it applies
a closure rate that varies
from 64.1 percent in the
negative interest rate
shock scenarios to 78.9
percent in the positive in-
terest rate shock scenar-
ios.

Once pipeline fall-out
rates have been calcu-
lated, the NPV Model uses
a process for valuing the
exposure of optional com-
mitments to originate that
is similar to that for valu-
ing firm commitments to
originate mortgages.

Optional commitments
to originate mortgages are
reported in the Off-
Balance Sheet section of
Schedule CMR using con-
tract codes from 1002 to
1016. See the Thrift Fi-
nancial Report Instruction
Manual for details.

Valuing Firm Commit-
ments to Purchase or
Sell Mortgages and MBS

Other firm-
commitment contracts
include firm commit-
ments to purchase or sell
mortgages and mortgage-
backed securities (MBS).
The exposures associated

with these contracts are
valued in the NPV Model
using a slightly modified
version of the process de-
scribed above for firm
commitments to originate
mortgages.

The only difference in
the two valuations is the
cost assumption. Firm
commitments to buy and
sell mortgage loans and
MBS do not include a cost
to originate of 40 basis
points.

Firm commitments to
purchase or sell mort-
gages are reported in the
Off-Balance Sheet section
of Schedule CMR using
contract codes 2002
through 2036 (with ser-
vicing rights retained) and
contract codes 2102
through 2136 (with ser-
vicing rights released).
Firm commitments to
purchase or sell MBS are
reported using contract
codes 2042 through
2076. See the Thrift Fi-
nancial Report Instruction
Manual for details.

Valuing Optional Com-
mitments to Purchase
or Sell Mortgages and
MBS

Finally, we turn our
attention to optional com-
mitments to purchase
and sell mortgages and
MBS. These contracts
have been the source of
considerable confusion to
many CMR filers during
the past several quarters
owing to the substantial
increase in mortgage refi-
nancing activity.

Often these transac-
tions involve arrange-
ments where a thrift has
agreed either to purchase
from a correspondent
lender, or to sell to a third
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party such as Freddie
Mac, a specific number of
mortgages on a specified
date using so-called best
efforts delivery arrange-
ments.

The process for valu-
ing these exposures in the
NPV model is fundamen-
tally different from that
used for firm commit-
ments to purchase and
sell mortgages and MBS.
In short, the NPV Model
considers these exposures
as options and values
them using the Black
model, a variation of the
Black-Scholes option-
pricing model.

The NPV Model pro-
vides assumed values for
most of the inputs for the
option-pricing model. On
Schedule CMR, thrifts
simply report the particu-
lar contract code for the
optional commitment, the
specified interest rate, the
agreed upon price, and
when the optional com-
mitment expires.

When dealing with op-
tional commitments to
buy and sell mortgages
and MBS, thrifts should
not make any adjust-
ments for expected fall-
out from the mortgage
pipeline.

It should be stressed
that the key to obtaining
the correct value for the
exposure associated with
these optional commit-
ments is to correctly re-
port the contract code on
CMR. The contract code
specifies who actually
holds the option in exer-
cising an optional com-
mitment to purchase or
sell the mortgages or
MBS. For example, con-
sider the situation where
a particular thrift has
agreed to purchase a

(Continued on page 4)
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(Continued from page 3)
specified amount of 30-
year, fixed-rate mortgage
loans from a correspon-
dent lender within a
specified period of time
using best efforts.

In this case, the thrift
has actually sold an op-
tion to the correspondent
lender to sell mortgages to
the thrift. That is, it is the
correspondent lender who
holds the option. The
thrift has an obligation to
purchase, should the cor-
respondent lender exer-
cise its option to sell.

It should be noted that
the pricing of a best-
efforts optional commit-
ment to purchase or sell
mortgages and MBS is not
the same as the pricing of
a firm commitment to
purchase or sell mort-
gages and MBS. The dif-
ference in price reflects
the cost of the option.

According to the CMR
instructions, this optional
commitment position

should be reported on
Schedule CMR using con-
tract code 3074, which is
a short option to sell
mortgages. ldentifying
the contract in this man-
ner might seem counter-
intuitive to those not ac-
customed to thinking of
their mortgage-banking
exposures in terms of op-
tion pricing theory.

Optional commitments
to purchase or sell mort-
gages and MBS are re-
ported in the Off-Balance
Sheet section of Schedule
CMR using contract codes
that specify whether the
thrift has a long or a short
position in the optional
commitment.

These positions are
reported using contract
codes 3002 through 2076
depending on the option
position. See the Thrift
Financial Report Instruc-
tion Manual for details.

Summary

It is hoped that this
discussion of the NPV
Model’s valuation of mort-
gage banking positions
will increase the accuracy
of CMR reporting, and
hence, the accuracy of its
results. More importantly,
it also should improve the
overall quality of the in-
terest rate exposure
measures produced by
the NPV Model and re-
ported back to the institu-
tions.

Other questions re-
lated to mortgage banking
can be answered by refer-
ring to Chapter 7 of the
NPV Model Manual. In ad-
dition, the Economic
Analysis Division has just
published a release, Com-
mon Reporting Errors on
Schedule CMR. This docu-
ment discusses many of
the most common Sched-
ule CMR reporting errors
and how to avoid making
them.

Median Sensitivity Remains Stable in the Fourth Quarter (continued)

(Continued from page 1)

Treasury rates fell for
shorter-term maturities,
but rose for longer-term
maturities. Short-term
rates for maturities of
about three years or less
fell, while rates for ma-
turities greater than three
years rose in the fourth
guarter.

The Federal Reserve
cut the federal funds rate
by 50 basis points, down
to 1.25 percent, in No-
vember 2002. The combi-
nation of short-term and
long-term rate changes in
the fourth quarter pro-
duced a more steeply
sloped yield curve. The
30-year mortgage rate de-

clined to 5.93 percent at
the end of the fourth
quarter from 5.98 percent
in the previous quarter.
The twisting of the
yield curve at the three-
year point affected thrift
profitability. Profitability
remained healthy for the
industry; however, the
average return on assets
(ROA) fell slightly to 1.20
percent in the fourth
quarter from the record
1.22 percent in the prior
quarter. ROA is a key
measure of profitability.
Although short-term
rates fell and long-term
rates rose, average net
interest margin fell from
302 basis points in Sep-

tember to 295 basis
points in December. This
occurred because the de-
clines in yields on repric-
ing shorter-term assets
exceeded the declines in
funding costs of repricing
shorter-term liabilities.
Median net interest mar-
gin also declined, falling
from 320 basis points in
the third quarter to 313
basis points in the fourth
quarter.

Aggregate thrift in-
dustry earnings were
$2.97 billion in the fourth
quarter, remaining un-
changed from the third
quarter. While the net in-
terest margin compressed
in the fourth quarter,

Interested readers can
obtain a copy from the
OTS web site at www.ots.
treas.gov in the Risk Man-
agement documents sec-
tion.

earnings continued to re-
main strong and were un-
changed in the fourth
quarter. This was due to
increases in income from
sources unrelated to in-
terest rates, such as retail
banking fees, mutual
fund and annuity sales
commissions, and loan
servicing income from
nonmortgage loans.

The ARM share of
total thrift mortgage origi-
nations fell to 29 percent,
down from 46 percent in
the prior quarter. Along
with the relative fall in
ARM originations, the
ARM share of total 1-4
family mortgages held in

(Continued on page 5)
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Interest Rates and ARM Market Share
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Median Sensitivity Remains Stable in the Fourth Quarter (continued)

(Continued from page 4)
portfolio fell to 56 percent
from 57.5 percent in the
third quarter. The fourth
quarter saw mortgage origi-
nations rise due to a higher
rate of refinancings.
Fourth-quarter 1-4 family
mortgage originations by
thrifts stood at a record
level of $159.1 billion, up
from $122.4 billion in the
third quarter. Total mort-

gage originations in the
fourth quarter were $176.9
billion, up from $138.3
billion in the third quarter.
Thrifts’ share of all 1-4
family originations was
23.1 percent in the fourth
quarter, up from 18.5 per-
cent in the third quarter.
The fourth quarter wit-
nessed a slight increase in
the rate of U.S. home own-
ership, rising to 68.3 per-

cent from 68.0 percent in
the prior quarter.
Refinancing accounted
for 55 percent of thrift
originations of single-
family mortgages in the
fourth quarter, up from
44.7 percent in the third
quarter. This increase is
consistent with the refi-
nancing activity of all lend-
ers, where the rate rose to
65 percent in the fourth

quarter, up from 60 per-
cent in the prior quarter.

The net effect of the fall
in short-term rates and the
rise in long-term rates was
to increase asset duration
for the industry. The in-
dustry’s average effective
duration of assets fell
slightly from 1.55 to 1.54
between the third and
fourth quarters.

(Continued on page 6)
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Duration and NPV Sensitivity Measures
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Median Sensitivity Remains Stable in the Fourth Quarter (continued)

(Continued from page 5)

With the persistently
low interest rates in previ-
ous quarters, the NPV
model predicts an increase
in mortgage prepayments,
which lowers mortgage du-
ration and, therefore, as-
sets duration.

The industry’s average
effective duration of liabili-
ties rose from 1.59 to 1.64
in the fourth quarter. The

fall in the industry’s aver-
age effective duration of
assets combined with the
increase in the industry’s
average effective duration
of liabilities means that the
negative duration gap for
the thrift industry as a
whole widened in the
fourth quarter.

The median pre-shock
NPV ratio for the industry
fell during the fourth quar-

ter from 12.4 percent to
12.1 percent due to the fall
in rates combined with the
shortening of assets dura-
tion and lengthening of li-
abilities duration.

Along with this fall in
the median pre-shock NPV
ratio, the median post-
shock NPV ratio also fell
slightly, moving from 11.3
percent at the end of the
third quarter down to 11.1

percent at the end of the
fourth quarter. This was
due to the drop in the me-
dian pre-shock NPV ratio.
At the end of the

fourth quarter, a 200 basis
point increase in rates
would produce a net port-
folio value loss for 688
thrifts, while 205 thrifts
would see their net portfo-
lio values rise.

(Continued on page 7)
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Interest Rate Risk Measures

Thrifts with Post-Shock NPV Ratios
Under 4 Percent
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Interest Rate Risk Measures
Industry Aggregates
Last Two Quarters
NPV as % of PV of | 9% Change | % Change
Assets in NPV in NPV
Sep-02 Dec-02 Sep-02 Dec-02
+300 9.86% 8.79% -10% -15%
+200 10.47% 9.51% -3% 1%
+100 10.75% 9.94% 0% -1%
Base 10.64% 10.01% 0% 0%
-100 10.46% 9.89% -1% -1%
-200 NA NA NA NA
-300 NA NA NA NA

Post-Shock NPV Ratio and
Sensitivity Measure Matrix
December 2002

Under 101- 201- Over Total
100bp 200bp 400bp 400bp
Over
289 154 105 7 555
10%
6% to
165 102 33 1 301
10%
4% to
16 8 10
6%
Below
1 0]
4%
Total

| Minimal | | Moderate

| | Significant |

Median Sensitivity Remains Stable in the Fourth Quarter (continued)

(Continued from page 6)

If rates fell by 100 ba-
sis points, 540 thrifts
would see their net portfo-
lio values decrease, while
353 thrifts would see an
increase in their net port-
folio values.

The number of thrifts
with a post-shock NPV ra-
tio below 4 percent fell to
three from eight in the pre-
vious quarter. With a 200

basis point increase in in-
terest rates, the thrift in-
dustry would lose 7 per-
cent of its net portfolio
value. This is up from 3
percent in the previous
quarter.

The percentage of
thrifts with a post-shock
NPV ratio over 6 percent
decreased between the
third and fourth quarters.
In the fourth quarter, such

thrifts comprised 95.8 per-
cent of the industry com-
pared to 96.1 percent in
the prior quarter.

The number of thrifts
with a post-shock NPV ra-
tio below 6 percent rose to
37 in the fourth quarter,
up from 35 in the third
quarter. This result is con-
sistent with the somewhat
larger drop in the median
pre-shock NPV ratio com-

pared to the slight fall in
median sensitivity.

The number of thrifts
with a sensitivity of 200
basis points or less in-
creased to 735 in the
fourth quarter, from 729
in the third quarter. The
number of thrifts with over
400 basis points in sensi-
tivity fell to eight, from 14
in the prior quarter.
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Appendix A — All Thrifts

Sensitivity Measure Distribution
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Appendix B — Northeast Region

Sensitivity Measure Distribution
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Appendix C — Southeast Region

Sensitivity Measure Distribution
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Appendix D — Midwest Region

Sensitivity Measure Distribution
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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’s
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 thrift's 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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