An Analysis of Commercial Bank Exposure
to Interest Rate Risk

David M. Wright and James V. Houpt, of the Board’s SOURCES OFINTERESTRATE RISK
Division of Banking Supervision and Regulation, pre-
pared this article. Leeto Tlou and Jonathan HackerlInterest rate risk is, in general, the potential for
provided assistance. changes in rates to reduce a bank’s earnings or value.
As financial intermediaries, banks encounter interest
Banks earn returns to shareholders by accepting andhte risk in several ways. The primary and most often
managing risk, including the risk that borrowers maydiscussed source of interest rate risk stems from
default or that changes in interest rates may narrowiming differences in the repricing of bank assets,
the interest spread between assets and liabilities. Hidiabilities, and off-balance-sheet instruments. These
torically, borrower defaults have created the greatestepricing mismatches are fundamental to the business
losses to commercial banks, whereas interest marginsf banking and generally occur from either borrow-
have remained relatively stable, even in times of highing short term to fund long-term assets or borrowing
rate volatility. Although credit risk is likely to remain long term to fund short-term assets.
the dominant risk to banks, technological advances Another important source of interest rate risk (also
and the emergence of new financial products haveeferred to as “basis risk”), arises from imperfect
provided them with dramatically more efficient ways correlation in the adjustment of the rates earned and
of increasing or decreasing interest rate and othepaid on different instruments with otherwise similar
market risks. On the whole, these changes, whemepricing characteristics. When interest rates change,
considered in the context of the growing competitionthese differences can give rise to unexpected changes
in financial services have led to the perception amongn the cash flows and earnings spread among assets,
some industry observers that interest rate risk irliabilities, and off-balance-sheet instruments of simi-
commercial banking has significantly increased. lar maturities or repricing frequencies.

This article evaluates some of the factors that may An additional and increasingly important source of
be affecting the level of interest rate risk amonginterest rate risk is the presence of options in many
commercial banks and estimates the general magnbank asset, liability, and off-balance-sheet portfolios.
tude and significance of this risk using data from theln its formal sense, an option provides the holder the
quarterly Reports of Condition and Income (Call right, but not the obligation, to buy, sell, or in some
Reports) and an analytic approach set forth in amanner alter the cash flow of an instrument or finan-
previousBulletin article! That risk measure, which cial contract. Options may exist as standalone con-
relies on relatively small amounts of data andtracts that are traded on exchanges or arranged
requires simplifying assumptions, suggests that théetween two parties or they may be embedded within
interest rate risk exposure for the vast majority of theloan or investment products. Instruments with embed-
banking industry is not significant at present. Thisded options include various types of bonds and notes
article also attempts to gauge the reliability of thewith call or put provisions, loans such as residential
simple measure’s results for the banking industry bymortgages that give borrowers the right to prepay
comparing its estimates of interest rate risk exposur®alances without penalty, and various types of deposit
for thrift institutions with those calculated by a more products that give depositors the right to withdraw
complex model designed by the Office of Thrift funds at any time without penalty. If not adequately
Supervision. The results suggest that this relativelynanaged, options can pose significant risk to a bank-
simple model can be useful for broadly measuring theng institution because the options held by bank cus-
interest rate risk exposure of institutions that do nottomers, both explicit and embedded, are generally
have unusual or complex asset characteristics. exercised at the advantage of the holder and to the
- _ disadvantage of the bank. Moreover, an increasing

1. James V. Houpt and James A. Embersit, “A Method for Evaluat-

ing Interest Rate Risk in Commercial Bank&gderal Reserve Bulle- arrgy of optlon§ can !nVOIVe significant Iev_erage,
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positive) of option positions on the financial condi- typically focus on near-term earnings, economic
tion of a bank. value analysis can serve as a leading indicator of the
quality of net interest margins over the long term and
help identify risk exposures not evident in an analysis
CURRENTINDICATORS OHNTERESTRATE RISK of short-term earnings.
The conventional wisdom that interest rate risk does
not pose a significant threat to the commercial bankNew Products and Banking Practices
ing system is supported by broad indicators. Most
notably, the stability of commercial bank net interestlf, as some industry observers have claimed, new
margins (the ratio of net interest income to averaggroducts and banking practices have weakened the
assets) lends credence to this conclusion. From 197@dustry’s immunity to changing interest rates, then
through midyear 1995, the net interest margins of thehe need for more comprehensive indicators of inter-
banking industry have shown a fairly stable upwardest rate risk such as economic value analysis may
trend, despite the volatility in interest rates as illus-have increased. In particular, commercial banks
trated by the federal funds rate (chart 1). In contrastare expanding their holdings of instruments whose
over the same period thrift institutions exhibited values are more sensitive to rate changes than the
highly volatile margins, a result that is not surprising floating-rate or shorter-term assets traditionally held
given that by law they must have a high concentra-y the banking industry. The potential effect of this
tion of mortgage-related assets. trend cannot be overlooked, but it should also be kept
Interest margins, however, offer only a partial view in perspective. Although commercial banks are much
of interest rate risk. They may not reveal longer-termmore active in mortgage markets than they were a
exposures that could cause losses to a bank if thdecade ago, this activity has not materially altered
volatility of rates increased or if market rates spikedtheir exposure to changing long-term rates. Indeed,
sharply and remained at high levels. They also sayhe proportion of banking assets maturing or repric-
little about the potential for changing interest rates toing in more than five years has increased only 1 per-
reduce the “economic” or “fair” value of a bank’s centage point since 1988, to a median value of
holdings. Economic or fair values represent theonly 10 percent of assets at midyear 1995. The
present value of all future cash flows of a bank’scomparable figure for thrift institutions at midyear
current holdings of assets, liabilities, and off-balance-1995 was 25 percent.
sheet instruments. Approaches focusing on the sensi- However, the industry’s concentration of long-term
tivity of an institution’s economic value, therefore, maturities is a limited indicator of risk inasmuch as
involve assessing the effect a rate change has on tHeanks have also expanded their concentration of
present value of its on- and off-balance-sheet instruadjustable rate instruments with embedded options
ments and whether such changes would increase dhat can materially extend an instrument’s effective
decrease the institution’s net worth. Although banksmaturity. For example, although adjustable rate mort-
gages (ARMs) may reprice frequently and avoid

1. Netinterest margins of commercial banks and thrift
institutions and the federal funds rate, 1976-95
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some of the risk of long-term, fixed rate loans, they
also typically carry limits (caps) on the amount by
which their rates may increase during specific periods
and throughout the life of the loan. Managers who do
not take into account these features when identifying
or managing risk may face unexpected declines in
earnings and present values as rates change.
Collateralized mortgage obligations (CMOs) and
so-called structured notes are other instruments with
option features. They may also contain substantial
leverage that compounds their underlying level of
interest rate risk. For example, as interest rates rose

2. In general structured notes are debt securities whose cash flow

Norte. Year-end data, except for 1995, which is through June 30. Commer-Characteristics (coupon rate, redemption amount, or stated maturity)
cial banks are national banks, trust companies, and state-chartered bankdepend on one or more indexes, or these notes may have embedded

excluding savings banks insured by the Federal Deposit Insurance Corporationforwards or options.
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sharply during 1994, market values fell rapidly for coupled with the more recent rise in loan demand,
certain structured notes and for CMOs designated alBas caused shifts in the structure of funding. Tradi-
high risk3 However, these instruments accounted fortionally deposits have funded 77 percent or more of
less than 1 percent of the industry’s consolidatecbanking assets; at midyear 1995, however, deposits
assets at midyear 1995, although individual institu-funded less than 70 percent of industry assets—a
tions may have material concentrations. record low. If the recent outflow of core deposits
Off-balance-sheet instruments, on the other handidemand deposits and money market, savings, and
have grown dramatically and are an important part oNOW accounts) continues, many banks may feel
the management of interest rate risk at certain bankgressured to offer more attractive rates. However, the
The notional amount of interest rate contracts—suclamount by which rates must increase to reverse the
as interest rate options, swaps, futures, and forwardeposit outflow is difficult to judge.
rate agreements—has grown from $3.3 trillion in To meet the recent rise in loan demand, banks have
1990 to $11.4 trillion as of midyear 1995These made up the funding shortfall with overnight borrow-
contracts are highly concentrated among large instituings of federal funds, securities repurchase agree-
tions, with fifteen banks holding more than 93 per-ments, and other borrowings. These funding changes
cent of the industry’s total volume of these contractsmay have effectively shortened the overall liability
in terms of their notional values. In contrast, 94 per-structure of the industry and, along with other pres-
cent of the more than 10,000 insured commerciakures facing the industry, must be adequately consid-
banks report no off-balance-sheet obligations. ered in managing interest rate risk.
Although banks do not systematically disclose the
price sensitivity of these contracts to the public, the
regulatory agencies have complete access to this negmnalysis of Portfolio Values
essary information through their on-site examinations
and other supervisory activities. Moreover, these conin this environment of new products and competitive
tracts are concentrated at dealer institutions that margressures, treasury and investment activities have
nearly all their positions to market daily and that become more important for many banks in managing
actively manage the risk of their interest rate posi-interest rate risk. Although banks are constrained in
tions. These dealer institutions generally take offsettheir lending and deposit-taking functions by the
ting positions that reduce risk to nominal levels, andpreferences and demands of their customers, they
they are required by bank supervisors to employhave substantial flexibility in increasing or offsetting
measurement systems that are commensurate withe resulting market risks through the securities and
the risk and complexity of their positions. interest rate contracts they choose to hold. The risk
profile of the investment securities portfolio can be
- evaluated by observing changes in the portfolio’s fair
Competitive Pressures value from actual rate moves. This analysis is pos-
- ) ~ sible because unlike most other banking assets and
Competitive pressures are also affecting bankingiapjilities, the current market value of a bank’s secu-
practices and the industry’s management of interesfities portfolio is easily determined and is publicly
rate risk. Specifically, competition may be reducmgreported each quarter.
t_he banking industry’s ability to manage interest rate  Eqr example, the industry’s aggregate securities
risk through discretionary pricing of rates on loansportfolio (excluding securities held for trading) for
and deposits. For example, growing numbers of bank 993:Q4 had a 1.4 percent market value premium,
customers are requesting loan rates indexed to broaghich represented an unrealized gain of $11.5 billion
market rates such as the London interbank offeredchart 2). The rise in interest rates during 1994 (as
rate (LIBOR) rather than to the prime lending ratesgepicted by the two-year Treasury note yield) and the
that banks can more easily contfoDn the deposit  resylting drop in the value of securities produced a
side, sluggish domestic growth since 1990, whenmarket value discount of 3.5 percent by 1994:Q4,
- which meant a loss in value of 4.9 percentage points
§ 3. Thf ng?wegg ;nﬁnﬁ'ilsll”;mﬁ?ﬁz E;ﬁg'f:ﬁgg?cgr?;acgng; ($40 billion). With the subsequent fall in interest
r:gsggiigethe sensitivity%f their fair valueyto interest rate movements.rates durmg_ the fIr_St half of 1995, the pOF'[fO|IO recov-
4. The notional amount of an interest rate contract is the faceered a portion of its loss and rose to a market value
amount to which the rates or indexes that have been specified in thpremium of 0.1 percent ($1 billion) at 1995:Q2.
contract are applied to determine cash flows. Although partly affected by changes in the composi-

5. LIBOR is the rate at which a group of large, multinational * .
banking institutions agree to lend to each other overnight. tion of the portfolio, these results suggest that the
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average duration of the industry’s securities portfoliotial effect of rate changes on economic value as well
may be roughly one and one-half to two years, aas on earnings—banks are taking a longer-term per-
maturity range many might view as presenting bankspective and considering the full effect of potential
with relatively little interest rate risk When applied changes in market conditions. As a result, they are
to earlier periods, this analysis further suggests thamore likely than before to avoid strategies that maxi-
the price sensitivity of the industry’s securities port- mize current earnings at the cost of exposing future
folio has remained largely unchanged since at leastarnings to greater risk.
the late 1980s. Several techniques are used to measure the expo-
Although this analysis of portfolio value may help sure of earnings and economic value to changes in
in the evaluation of risks in the securities activities of interest rates. They range in complexity from those
banks, it does not consider any corresponding anthat rely on simple maturity and repricing tables to
potentially offsetting changes in the economic valuesophisticated, dynamic simulation models that are
of banks’ liabilities or other on- or off-balance-sheet capable of valuing complex financial options.
positions. That limitation helps to explain why the
banking industry has typically ignored economic or ) o
long-term present value effects when measuring interMaturity and Repricing Tables

est rate risk. ) . o
A maturity and repricing table distributes assets,
liabilities, and off-balance-sheet positions into time

TECHNIQUES FORMEASURING bands according to the time remaining to repricing or

INTERESTRATE RISK maturity, with the number and range of time bands

o varying from bank to bank. Assets and liabilities that

Historically, banks have focused on the effect thatigck specific (that is, contractual) repricing intervals

changing rates can have on their near-term reportegy maturities are assigned maturities based often on

earnings. Spurred in part by supervisory interest ingypjective judgments about the ability of the institu-
the matter, more recently many banks have also beejjon to change—or to avoid changing—the interest
examining the effect of changing rates on the ecoyates it pays or receives. When completed, the table
nomic value of their net worth, defined as the netcgn pe used as an indicator of interest rate risk
present value of all expected future cash flows disexposure in terms of earnings or economic value.
counted at prevailing market rates. By taking this For evaluating exposure to earnings, a repricing
approach—or more typically, considering the poten-taple can be used to derive the mismatch (gap)

e e duation of o <ical i between the amount of assets and the amount of

. e duration of a securlty IS a statistical measure used inj; HH™N : : H H

financial management to estimate the price sensitivity of a fixed rate“abIIItIeS thajt mature or reprice in each time pe,”O(_jZ

instrument to small changes in market interest rates. Specifically, it i3y determining whether an excess of assets or liabili-

the weighted average of an instrument's cash flows in which theties will reprice in any given period, the effect of a

present values serve as the weights. In effect, it indicates the percen

age change in market value for each percentage point change ill:late change on net interest income can be roughly

market rates. estimated.
For estimating the amount of economic value
2. Unrealized gains or losses on securities, all insured exposed to changmg rates,. mf'ﬂU“tY an_d repr_lcmg
commercial banks, and the yield on two-year tables can be used in combination with risk weights
Treasury notes, 1993:Q4-1995:Q2 derived from the price sensitivity of hypothetical

instruments. These weights can be based either on
a representative instrument’s duration and a given
Two-year noteyield interest rate shock or on the calculated percentage
change in the instrument’s present value for a specific
rate scenarid.ln either case, when multiplied by the

balances in their respective time bands, these weights

Percent Percent

7. Though duration is a useful measure, it has the shortcoming of
assuming that the rate of change in an instrument’s price is linear,
Gainor loss whether for rate moves of 1 or 500 basis points. The second approach,

— analyzing present values for a specific rate scenario, recognizes that
many instruments have price sensitivities that are nonlinear (a charac-
‘ ‘ . . . ‘ . | 4 teristic called convexity) and tailors adjustments to cash flows (such

Q4 QL Q2 Q3 Q4 QL Q2 o o >
1993 1994 1995 ?;epgﬂglcpkal prepayments) to the specific magnitude and level of the
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provide an estimate of the net change in the economiaizing these variables, few institutions claim to mea-
value of an institution’s assets, liabilities, and off- sure this sensitivity well, and most banks use only
balance-sheet positions for a specific change in marsubjective judgments to evaluate deposits that fund
ket rates. When expressed as a percentage of totahe-half or more of their total assets. This measure-
assets, the net change, or “net position,” can alsament conundrum makes estimates of interest rate risk
provide an index for comparing the risk of different especially difficult and underscores the lack of pre-
institutions. Although rough, such relatively simple cision in any measure of bank interest rate risk.
measures can often provide reasonable estimates of
interest rate risk for many institutions, especially
those that do not have atypical mortgage portfoliosSTHE BASIC SCREENINGMODEL
nor hold material amounts of more complex instru-
ments such as CMOs, structured notes, or options. Inrecent years, the Federal Reserve has used a simple
screening tool, the “basic model,” to identify com-
mercial banks that may have exceptionally high lev-
Simulation Techniques els of interest rate risk. The basic model uses Call
Report data to estimate the interest rate risk of banks
Simulation techniques provide much more sophistiin terms of economic value by using time bands
cated measures of risk by calculating the specifiand sensitivity weights in the manner previously
interest and principal cash flows of the institution for described. The available data, however, are quite
a given interest rate scenario. These calculations calimited, with total loans, securities, large time depos-
be made considering only the current holdings of thats, and subordinated debt divided into only four time
balance sheet, or they can also consider the effect dfands on the basis of their final maturities or next rate
new lending, investing, and funding strategies. Inadjustment dates, and with small CDs and other
either case, risk can be identified by calculatingborrowed money split into even fewer time bands.
changes in economic value or earnings from anyNo data are available for coupon rates or for the rate
variety of rate scenarios. Simulations may also incor-sensitivity of off-balance-sheet positions or trading
porate hundreds of different interest rate scenarios (gportfolios.
“paths” through time) and corresponding cash flows. These data limitations require analysts to supple-
The results help institutions identify the possible ment the available maturity data with other informa-
range and likely effect of rate changes on earningsion provided in the Call Report and to make impor-
and economic values and can be most useful inant assumptions about the underlying cash flows and
managing interest rate risk, especially for institutionsactual price sensitivities of many assets and liabilities
with concentrations in options that are either explicitof banks. For example, the timing of cash flows from
or embedded in other instruments. Instrument valualoans on autos, residential mortgages, and other port-
tions using simulation technigues may also be used a®lios may differ widely as a result of their unique
the basis for sensitivity weights used in simple timeamortization requirements, caps, prepayment options,
band models. However, such simulations can requirand other features. Yet Call Report data provide no
significant computer resources and, as always, ardetails on the types of loans or securities contained
only as good as the assumptions and modeling techwithin each time band. To distinguish among key
nigues they reflect. instrument types within each time band, each bank’s
Indeed, whether a bank measures its interest ratkalance sheet is used as a guide to divide the balances
risk relative to earnings or to economic value orin the time bands into major asset types. The appen-
whether it uses crude or sophisticated modeling techdix describes that process and the derivation of risk
nigues, the results will rely heavily on the assump-weights for price sensitivity.
tions used. This point may be especially important Table 1 provides an example of the calculations
when estimating the interest rate risk of depositoryused to derive a bank’s change in economic value for
institutions because of the critical effect core depositsa rise in rates of 200 basis points. To begin, assets
can have on the effective level of risk. The rateand liabilities are divided into time bands according
sensitivity of core deposits may vary widely amongto their maturity; the basic model uses four time
banks depending on the geographic location of the
depositors or on their other demographic characteris- 8. Two additional time bands of data are available for subordinated
tics. The sensitivity may also change over time, aglebentures because of the informational requirements of the risk-
depositors become more aware of their investmen?ased capital standard. However, relatively few institutions have out-

. : tanding subordinated debt, and in any event, these balances do not
choices and as new alternatives emerge. Recogeflect a material source of funds.
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bands. Risk weights based on the price sensitivity othe bank’s assets to fall by a larger amount than
a hypothetical instrument are then applied to eachHiabilities increase in economic value; as a result, a
balance to derive the estimated dollar change in valuaet decline of $13.5 million occurs in the bank’s
of each time band. Finally, the net of total changes ineconomic valué€.To provide an index measure, that
asset and liability values gives the net change iramount is divided by total assets to derive a “net
economic value. position” ratio of —1.97 percent.

As rates rise, longer-maturity assets become less
valuable to a bank, while longer-term liabilities
become more valuable. In the example shown INCOMPARISON OF THEBASIC MODEL
table 1, the rise in rates causes the economic value af/ITH THEOTS MODEL

Despite its limitations, the basic model seems to be a
useful indicator of the general level of an institution’s

interest rate risk. This conclusion is based on a recent
study using the more extensive interest rate risk infor-

1. Worksheet for calculating risk-weighted net positions
in the basic model
Dollar amounts in thousands

Risc | Changein  Mmation reported by thrift institutions and comparing
Balance sheet item (dolers) weight aa’c  the results of the basic model with the model devel-
(percent| dollars)  oped by the Office of Thrift Supervision (OTS)To
@ @  Ox@ help ensure that the large losses from interest rate

Fixeé”g‘;ﬁ;gfégémﬁgg exposures experienced by many thrift institutions
R : R 0 during the 1980s are not repeated, the OTS collects
— montns. ... . = . . .

15 YRAS. . e vveenersenaennans . 0 -390 0 extensive interest rate risk data on them and uses a
More than S years............... 233541 -850 -19.851 fairly complex and sophisticated simulation model

Adjustable rate mortgage products..| 2,932 -4.40 -129 (the OTS model) to estimate their levels of risk.

Other amortizing loans and securities The data reported by thrift institutions consists of
9-3months.. o o o2 8 more than 500 items of information about the maturi-
mgfgﬁ-s-years _______________ - 28858 290 837 ties and repricing characteristics of financial instru-

N o . ments. These data are used in the OTS model to
onamortizing assets . .

03 MONthS. e 132438  -25 -331 calculate changes in economic value under a number
ORI NPT <~ S SO of interest rate scenarios. Although other sophisti-
More than 5 years............... 11,194  -15.90  -1,780 cated interest rate risk models can be used to evaluate

Total interest-sensitive assets. .. ... 598,655 -32,317 the effectiveness of the basic model, only the OTS

All other assets . .. ... . 85,696 provides both a sophisticated measure of risk and an

Total assets 684351 extensive database with which to compare “bottom
! y line” results from hundreds of institutions.

NTEREST-SENSITIVE LIABILITIES .

Core deposits The OTS model calculates price changes based on
S amonta il 396 120 4re  data specific to each portfolio rather than relying on
s YOS e 150788 3.0 288 time bands and hypothetical instruments. For instru-
5-10years.....................|. 281167  12.00 3380  ments without embedded options, the model dis-

Total. ... 332,269 13376 counts static cash flows that are derived from a

CDs and other borrowings portf_ollos Welghted—average_maturlty and coupon.
0-3months. ..................... . 117,491 25 294 For instruments such as adjustable rate mortgages
3-12months..................... . 77,303 1.20 928 .
15years............ 781140 5.40 4220 that have embedded options, the OTS model uses
More than 5 years ... 0 1200 0 Monte Carlo simulation techniques and data on cou-

Total interest-sensitive liabilities. . . .. 605,204 18,817 pons, maturities, margins, and caps to derive market

Other liabilities. .................... . 112

Total liabilities ..................... . 605,316

Equi ital ... . 79,035

Squ'ty capita ' _ f9. As mentio}?ed earlier, _thg e);istfifng ICaII R?]port prqyides nod
ummary information on the rate sensmwty of off-balance-sheet pOSItIOI’]S, an

Change in assetvalues............ -32,317 therefore those positions are not included in the calculation of eco-

Change in liability values. .......... 18,817 .

Net change in economic value.. . . ... -13,500 nomic value. ]

3 _ ] 10. The authors would like to thank Anthony Cornyn and Donald

Net position ratio (change in Edwards of the Office of Thrift Supervision for providing the thrift

oo é’f(‘:'gﬁtd_"_"_df‘_j.t?}'_tf’_tél_ 197 industry regulatory input data and the output of the OTS Net Portfolio
) (p )
Value model for the present study.
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value changes. To measure interest rate risk, thanstitutions. Identifying those differences requires
model estimates fair values under prevailing inter-regressions, scatter plots, rank ordering, and other
est rates (base case) and at alternatively higher arstatistical techniques, which have been used in simi-
lower rate levels, including a uniform increase of lar research! Plotting the results generated for each
200 basis points for all points along the yield curve.thrift institution by the OTS model along one axis
Any decline in economic value relative to the baseand the results of the simple risk measure along the
case reflects the potential interest rate risk of theother reveals a substantial correlation between the
institution. results of the two models on a thrift-by-thrift basis
Like other models, however, the OTS model relies(chart 4). If the modeling results for each institution
on key assumptions, particularly those related towere identical, they fell along the 45 degree line
the rate sensitivity of core deposits. Since informedshown; if they were significantly different, they fell
parties can disagree on the proper treatment of thesawvay from the line. A regression line drawn through
deposits, standard estimates of core deposit sensitivihe points indicates that although the two measures
ties were used in both models for the purpose ofare substantially correlated, the basic model tends to
comparing the results. estimate higher risk than the OTS model, especially
To perform a comparison, OTS data were obtainedor above-average risk levels.
for the 1,414 of 1,548 thrift institutions that supplied Another way to evaluate the similarity of exposure
such data for year-end 1994. For each thrift institu-estimates made by the two models is to compare the
tion, the more than 500 pieces of OTS data werepercentage of thrift institutions that fall within a
reduced to the 24 inputs required by the basic modelgiven level of difference. On that basis, the two
After applying the basic model’s risk weights to eachmodels calculated exposures that came withiper-
position and incorporating the OTS core deposit esticent of assets or less for about half the institutions
mates, the dollar change in economic value and a netnd within 1 percent or less for almost 80 percent of
position ratio were calculated for each institution.  them. Given that industry interest rate exposures
The interest rate exposures for the thrift industryshowed a broad range of 11 percentage points
as calculated by the two models revealed strikingly(roughly +3 to—8 percent), these differences appear
similar results. The distribution curves for interestfairly small and suggest that the basic model per-
rate risk produced by each model (chart 3) nearlyforms well relative to a more complex model in
overlap. By both measures, the median change iplacing an institution along the risk exposure spec-
economic value was aboui2.3 percent of assets. trum. However, depending on the model's purpose,
Other measures of industry dispersion of interest rat¢hese differences may not be satisfactory. For exam-
risk were similar in most respects. ple, the level of acceptable precision should vary
These frequency distributions, however, do notdepending on whether the model is for identifying
reveal differences in the two measures for individualand monitoring the general magnitude of risk, for
making strategic decisions that precisely adjust the
bank’s risk levels, or for evaluating capital adequacy.

3. Comparison of interest rate risk exposures of the In evaluating a model, other characteristics of its
thrift industry calculated with the basic model and the s
OTS model, December 31, 1994 performance may also be significant to users. For

example, if the model is to be used by regulators for
Percentage of institutions surveillance purposes, the model should also be
evaluated on its ability to identify institutions that are
— 50 taking relatively high levels of risk. In this context,
the basic model identified nearly two-thirds of the
institutions ranked by the OTS model in the top risk
— 3 quintile of all institutions and 90 percent of the
institutions that were ranked by the OTS model in the
— 2 top 40 percent. Assuming that the OTS model has
correctly identified high-risk institutions, these results

— 40

— 10

2 4

11. James M. O’Brien, “Measurement of Interest Rate Risk for
Depository Institution Capital Requirements and Preliminary Tests of

Note. Observations are the net positions for 1,414 thrift institutions. The net & Simplified Approach” (paper presented at the Conference on Bank
position is the change in economic value for a rise of 200 basis points in ratesStructure and Competition sponsored by the Federal Reserve Bank of
expressed as a percentage of total assets. Chicago, May 6-8, 1992).

Net position
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suggest that there is clear room for improvement inadjustable rate and fixed rate mortgage portfolios,
the basic model’s identification of high-risk institu- which make up the bulk of the assets of most thrift
tions but that, even so, a simple model can provide anstitutions. The differences in calculations of mort-
useful screen. When used as a supervisory tool, thgage price sensitivity occur when the basic model’s
model and its results can be validated during on-sitggeneric assumptions regarding maturity, coupon, cap,
examinations of interest rate risk. or other characteristics do not reflect actual portfolio
characteristics that are taken into account by the OTS
model. For roughly half the institutions, these simpli-
DIFFERENCES INESTIMATES fying assumptions produce differencesafpercent
OF INTERESTRATE RISK EXPOSURE or less in the two models’ estimates of risk exposure
relative to assets.
The magnitude of differences between exposure esti- For institutions classified as high risk by one model
mates from the two models will depend on two but not the other, the largest differences arose from
factors: (1) the difference in price sensitivity calcu- three principal sources. First, some high-risk thrift
lated for a given portfolio and (2) the relative promi- institutions held high concentrations of equities and
nence of a particular portfolio relative to the balanceequity mutual fund balances (15-40 percent of
sheet. So, for example, a relatively small differenceassets), which were assigned a price sensitivity by the
in an adjustable rate mortgage portfolio that make€OTS model of-9.0 percent but were not given a
up three-quarters of the balance sheet may translajgrice sensitivity by the basic model. Because the vast
into fairly large differences in the net position ratio. majority of banks have minimal or no equity hold-
On the other hand, a large difference in the valuatiorings, the basic model was not designed to address
of a high risk CMO that makes up less than 1 percenthem. Second, for thrifts with large holdings of cer-
of assets would have a minimal effect on the nettain types of adjustable rate mortgages, the single risk
position ratio. weight used by the basic model translated into a
The largest differences between the two modelsfairly large underestimation of risk relative to that
estimates of risk exposure for thrifts arise from estimated by the OTS model. And third, the basic
model tended to overstate the risk of longer-term
amortizing assets relative to the results of the OTS.

4. Comparison of interest rate risk exposures of individual
thrift institutions calculated with the basic model and

the OTS model, December 31, 1994 POTENTIAL ENHANCEMENTS
OTS model TO THE BASIC MODEL

To evaluate the potential measurement benefits of
8 using more data than are currently available from the
four time bands of bank Call Reports, the basic
model was expanded and run using thrift data. The
changes to the basic model produced results that are
much closer to those generated by the OTS model.
4 These enhancements are similar to certain features
recently described by the banking agencies in their
proposed “baseline” measure of interest rate Fisk.
They include expanding the number of time bands
from four to seven by dividing the existing one- to
five-year time band into one- to three-year and three-
to five-year periods and splitting the more than five-
year band into three periods separated at the ten-year
and twenty-year points.

+OlI

Basic model

NortE. Observations are the net positions for 1,414 thrift institutions. The net 12. “Proposed Interagency Policy Stater_nent Regarding the Mea-
position is the change in economic value for a rise of 200 basis points in ratesurement of Interest Rate Riskederal Registe(August 2, 1995),
expressed as a percentage of total assets. pp. 39490-572.
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Further changes involved obtaining minimal infor- 2. Percentage of thrift institutions falling within a given
mation about the repricing frequency and lifetime  range of difference in net position
caps on adjustable rate loans, separately identifying
low- or zero-coupon assets, and requiring institutions Renge of giterence 1 net positon v v
to self-report the effects of a specific rate movement OTS model | OTS model
on the market values of CMOs, servicing rights, and 03586 ............................. . 4718.3 gzg
off-balance-sheet derivatives. For this exercise, the "~~~ i i i
values calculated by the OTS model for CMOs, ser-
vicing rights, and off-balance-sheet derivative items
were used as a proxy for values that would be self-
reported by the institution. Such changes expandefly both the enhanced and the OTS models in the top
the number of items evaluated by the model fromquintile from 62.9 percent to 76.0 percent. The vast
twenty-four to sixty-three and the number of risk majority of the measured improvement resulted from
weights from twenty-two to forty. the increase in time bands.

Such relatively small improvements virtually
eliminated the differences in how the enhanced and
OTS models evaluate the thrift industry’s overall THE IMPORTANCE OFASSUMPTIONS
interest rate risk. As shown in chart 5, the regressiof\BOUT CORE DEPOSITS
and 45 degree lines (which were already close)
almost converge, and the two models produce resultAll the previous comparisons of the results of the
that are within 100 basis points of each other formodels and all the previous estimates of risk used a
more than 90 percent of all thrifts (table 2). In addi- uniform assumption for core deposits. The impor-
tion, the enhanced version of the basic model (thdance of assumptions regarding the rate sensitivity of
enhanced model) significantly improved the rankcore deposits has been stressed several times. For
ordering of risk achieved by the basic model byexample, replacing the assumptions used by OTS

increasing the percentage of thrifts that were rankedvith those proposed by the banking agencies pro-
duces a difference of 30—40 basis points in the aver-

age measure of the thrift industry’s interest rate risk
5. Comparison of interest rate risk exposures of individual @S calculated with the basic model (chart 6). Given
thrift institutions calculated with the enhanced model sufficient flexibility in the treatment of core deposits,
and the OTS model, December 31, 1994 the results of different interest rate risk models could
easily vary widely, regardless of whether the models
are similar in complexity and sophistication.

Basic model | Enhanced model

OTS model

6. Effect of different assumptions for core deposits on
interest rate risk exposures of the thrift industry
calculated with the basic model, December 31, 1994

(o2}

Percentage of institutions

— 50

— 40

— 30

+OlI

. — 20
Banking agency

2 oTS
assumptions
— 10

assumptions

4 2 0 -2 -4 -6 -8 -10 -8 -6 —4 -2 0 2 4
Enhanced model Net position

Note. Observations are the net positions for 1,414 thrift institutions. The net Note. Observations are the net positions for 1,414 thrift institutions. The net
position is the change in economic value for a rise of 200 basis points in rategosition is the change in economic value for a rise of 200 basis points in rates
expressed as a percentage of total assets. expressed as a percentage of total assets.
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ESTIMATEDINTERESTRATE RISK 8. Interest rate risk trends in the commercial banking
industry, calculated with the basic model,

OF COMMERCIAL BANKS December 31, 1991-June 30, 1995

Because the basic and OTS models produced fairly Net position

similar results for thrift institutions (charts 3 and 4), A

the basic approach was considered a workable model— Incressein — 2

for commercial banks, especially given that mortgage Bank & 10th percentileof risk  economic value

products (the primary source of differences) are much ' —

less important in bank balance sheets. When applied Median

to the data submitted at year-end 1994 by 10,452

commercial banks, the basic model shows,aver-

age little interest rate risk posed by an instantaneous —

parallel rise in rates of 200 basis points (chart 7). — economicvalue —— 2

The median exposure wa%).03 percent of assets, | | | ' |

although 5 percent of all banks had exposures worse 1992 1994

than-2.0 percent- Of course, this fe|ative|y balanced Note. Observations are the net positions of more than 10,000 commercial

view of the banking industry’s exposure is h|gh|y banks calcu_lated with the be};ic model under banking agen_cyassumptions_ about
. f . . _core deposits. The net position is the change in economic value for a rise of

dependent on the SUbJeCtlve estimates of the PriC&oo basis points in rates expressed as a percentage of total assets. Year-end data

sensitivity of core deposits (in the case of chart 7 ,exceptfor 1995.

those assumed by the federal banking agencies) and

should be viewed in that context.

The net exposures of the industry will change overco'v'PAR'SO'\I OF THETHRIFT
time as institutions respond to changes in markef\ND BANKING INDUSTRIES
opportunities and in customer demands. The gene
ally neutral overall position of commercial banks
may not be uncharacteristic, however. Since 1991

o+

Bank at 90th percentile of risk —

RNith the distributions of interest rate risk for com-
mercial banks and thrift institutions, we can compare
the industry’s median net position ratio calculatedthe.ir exposures _and consider the relativg importance
with the basic model has been close to zero most o?f Interest rate ”.Sk to each group. Applying f[he core
the time and was-23 basis points at year-end 1991 dgposﬂ assumptions proposed by the banking agen-
(chart 8). Even a commercial bank consistentlyc'(_es_ to both groups, _the_co_mparlson ShQWS.’. hot sur-
ranked at the 90th percentile (top 10 percent) 01prlsmgly, that thrift institutions have significantly

risk had a measured exposure of no worse tharjigher risk exposures than pank_s (chart 9). As before,
~1.7 percent, net exposures of the banking industry are centered

9. Comparison of interest rate risk exposures of the
thrift and banking industries calculated with the

7. Distribution of interest rate risk exposure of the basic model. December 31. 1994

commercial banking industry calculated with the

basic model, December 31, 1994 Percentage of institutions
Percentage of institutions
— — 50
_ — 50 Thrift institutions Commercial banks
- — 40 — 2
—_ — 30 — 0
—_ — 20 — 10
— — 10
-10 -8 -6 —4 -2 0 2 4 6
Net position
-10 -8 -6 —4 -2 0 2 4 6
Net position Note. Observations are the net positions of more than 10,000 commercial

banks and 1,414 thrift institutions calculated with the basic model and banking

Norte. Observations are the net positions of commercial banks. The netagency assumptions for core deposits. The net position is the change in eco-
position is the change in economic value for a rise of 200 basis points in ratesiomic value for a rise of 200 basis points in rates expressed as a percentage of
expressed as a percentage of total assets. total assets.
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around zero and skewed noticeably to the left, sugneeded regarding customer behavior, and those
gesting that most bank outliers are exposed to risinggsssumptions may often determine a model’s results,
rates. Thrift institutions, however, have an averagemaking precise estimates of risk unattainable. Finan-
exposure of-2.0 percent (exposing them, too, to cial innovations and the evolution in banking markets
rising rates), with the distribution centered ratherhave made the measurement of interest rate risk even
evenly around that point. more challenging; nonetheless, the limited banking
Although some commercial banks may have asndustry data suggest that the majority of bank risk
much interest rate risk as many thrift institutions, thisprofiles have not been significantly altered by these
analysis suggests that the exposure of the two indusgdevelopments. Although “blind spots” arising from
tries is much different, a conclusion consistent withdata limitations exist, the relatively small industry
current and past indicators. The primary cause of theoncentrations of complex instruments or instru-
difference is, of course, the heavier concentratiorments maturing in more than five years suggest that
of mortgage products among thrift institutions. Theerrors from insufficient data are unlikely to materially
median price sensitivity of thrift assets was calcu-change conclusions regarding the industry’'s overall
lated at 5.1 percent, compared with 3.0 percent forisk profile.
banks. The median figures for liabilities were much Comparing the results of a simple risk measure
closer, at 3.7 percent and 3.4 percent respectively. (the basic model) with those of a more sophisticated
technique that uses substantially more data (the
enhanced model) suggests that a simple measure
LIMITATIONS OFFINDINGS performs well in measuring an industry’s risk expo-
sure and may be capable of identifying the general
Conclusions regarding the reliability of the basic magnitude of risk for most institutions. Fairly small
model are limited to a single interest rate scenariojncreases in the amount of data on maturities and
further research must be conducted to determin®ther factors appear to improve significantly a simple
whether the basic model's performance can be mainmodel’s performance in measuring the risk of indi-
tained over more diverse interest rate scenarios suchidual institutions and identifying those taking the
as falling rates and nonparallel shifts in yield curves.greatest amount of risk. Considering that rough
Moreover, despite a strong correlation with exposureassumptions must be made about the price sensitivity
estimates produced by the OTS model, limitations inof core deposits and the potential that simple models
commercial bank data could conceal an increase imppear to have for measuring risk, supervisors and
the industry’s risk profile. For example, if an institu- managers may find simple measurement approaches
tion lengthened the maturity of assets in the longestiseful for monitoring an institution’s interest rate
time band (more than five years) from ten to twentyrisk.
years, the related risk would not be identified by the
data currently collected. Such deficiencies suggest
that relatively minor enhancements to regulatoryAPPENDIX THE DERIVATION OFTIME BAND
reporting, such as one or more additional time bandsCATEGORIES ANCRISK WEIGHTS
could materially improve supervisors’ understanding
and monitoring of bank risk profiles. The basic model divides an institution’s balance sheet
into several categories and distributes the balances
among four time bands on the basis of their final
CONCLUSION maturities or repricing frequency. The amounts within
each band are then multiplied by a risk weight based
Interest rate risk does not currently appear to preserin the estimated percentage change in value of a
a major risk to most commercial banks. Neverthelesstepresentative instrument for a given change in mar-
for individual institutions, interest rate risk must be ket interest rates. For mortgage products these risk
carefully monitored and managed, especially by instiweights also reflect the effect of loan prepayments
tutions with concentrations in riskier or less predict-that are expected to result from the designated rate
able positions. change. Once the estimated effects on assets and
Measuring interest rate risk is a challenging taskliabilities are combined, they can be expressed as a
and is made even more difficult for depository insti- percentage of total assets to derive an index measure
tutions because of the uncertainty regarding coref interest rate risk.
deposit behavior and the options embedded through- The key asset categories used in the basic model
out their balance sheets. Critical assumptions arare the following: fixed rate mortgage products,
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adjustable rate mortgage products, other amortizingack of historical data and of commonly accepted
assets, and nonamortizing assets. Because time bantethodologies to adequately measure their price sen-
data on the Call Report are limited to two assetsitivity makes uncertain the slotting of these deposits
categories, total loans and total securities, eaclnto their appropriate time bands. Though many
bank’s balance sheet is used as a guide to slot itbanks believe that their core deposits are especially
assets into these four major asset types. insensitive to interest rate moves and therefore are of
The four time bands for total loans and total securi-fairly long effective maturity, increased competitive
ties are analytically divided into the four asset cate-pressures and changing customer demographics raise
gories using some assumptions and the process gfuestions in that regard. The time bands used in the
elimination. For example, the balance of fixed rateenhanced model are those used by the federal bank-
residential mortgage loans is deducted from the longing agencies in their proposed Joint Agency Policy
est asset time band (the fourth) and placed in thé&tatement on Measuring Interest Rate Risk (Policy
fourth time band of the mortgage category. If the Statement)Kederal RegisterAugust 2, 1995). Core
mortgage balance is larger than the available amourdeposits are divided into three categories and slotted
of the asset time band, then any residual balance iamong five possible time bands (table A.1).
deducted from the next longest time band (the third)
and so on until the total fixed rate mortgage balance
is accounted for. This procedure is repeated throughBerivation of Risk Weights
out the program for other assets such as mortgage
pass-through securities, consumer installment loang;he risk weights are derived from a present value
and so forth. Once fixed rate mortgage productsanalysis that estimates the expected change in value
other amortizing assets, and adjustable rate mortef hypothetical instruments in response to a shift in
gages are accounted for and totaled by time band, athtes of 200 basis points (table A.2). As a surveil-
residual time band balances are assumed to bkance tool, the basic model’s risk weights are recalcu-
nonamortizing. lated when changes in market conditions are consid-
For liabilities other than core deposits, the processred large enough to require it. As used for this
is straightforward because CDs, other borrowingsarticle, the risk weights for the seven-time-band
and subordinated debentures are generally homanodel of the banking agencies’ policy statement are
geneous, honamortizing products and usually do noadapted to the basic model.
contain embedded prepayment or other options. The assumed coupons of the hypothetical
Therefore specific assumptions regarding the componstruments—7.5 percent for assets and 3.75 percent
sition of these time bands are unnecessary. for interest-bearing liabilities—are thought to be gen-
The category presenting the greatest challenge foerally representative of those in the banking industry
evaluating price sensitivity is nonmaturity core during 1994. In addition, instruments are assumed to
deposits, which fund one-half of a typical bank’s mature or reprice at the midpoints of the time bands.
balance sheet. Because these deposits have no stafeal adapt risk weights for seven time bands to four
maturity and typically do not reprice as quickly as time bands, an average of the two risk weights for the
general market rates, their effective maturity orone- to three-year and three- to five-year time bands
repricing frequency must be analytically derived. Theis used. For instruments maturing in more than five
years, the risk weight relates to the time bands for
five to ten years, ten to twenty years, or more than

A.1l. Core deposits, grouped by type of account and twenty years based on the likely portfolio maturity
distributed by assumed effective maturity or for that category. For mortgage products, whose value
repricing frequency is dependent on prepayment rates and the behavior of
percent periodic and lifetime caps, risk weights were derived

0-3 | 3-12| 1-3 | 3-5 | 5-10 from estimates calculated by the OTS model, which
Type of account hs he All X J !
monihgmontny years| years| years factors in the effect of these embedded options in
C ial d d i
Om(rig‘?)lggiit. eman ..... 50 0 30 20 o 100 thelr Values.

Retail demand deposits,
savings, and NOWs | . 0 0 60 20 20 100
Money market deposits | . 0 50 50 L. L. 100

Note. Core deposits have no stated maturity and therefore are not sIotte(POtentlal Errors of the Basic ApproaCh

into time bands in the Call Report. Because the number of time bands was not

limited to the four used in the Call Report, five were derived and used in bOthObViOUS|y the basic modeI contains potential esti-
the basic and enhanced models. Five time bands were derived because this ~ . X R . :

breakdown was considered the most analytically useful. mation errors. One misestimation of risk can occur
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when actual bank financial instruments vary from thejust under five years rather than the midpoint matu-

assumed hypothetical instrument’s maturity. Forrity of three years. In that case the actual price change
example, in the most extreme scenario, all the asseter an increase of 200 basis points in rates would be

slotted in the one- to five-year time band for non-7.8 percent rather than the assumed 5.1 percent
amortizing assets could have a maturity skewed ta@hange of the hypothetical instrument.

A.2. Derivation of the risk weights for the basic and enhanced model

Percent
Enhanced model Basic model
: : Coupon
Time band Maturity (percent) Price Risk weight$ Price Risk weight$
(percent of par) (percent) (percent of par) (percent)
OTS DERIVED Risk WEIGHTS
Fixed-rate mortgages
0-3months..................ooot . 1.Bonths 7.50 99.80 -.20 99.80 -.20
3-12months. .......ovvviiiiiinn . 7.Bonths 7.50 99.30 =70 99.30 -.70
1-3years.......cooviiiiiiiiiiin . fears 7.50 98.00 -2.00 S L
1-5years........coooiiiiiiiiiiin . @ears 7.50 L L. 96.10 -3.90
3-5years........coooiiiiiiiiinn . gears 7.50 94.30 -5.70 C R
5-10Years. .......ooviuiiiiiiain . 7 pears 7.50 92.40 -7.60 s L.
10-20 years. .. | 1gears 7.50 91.50 -8.50 91.50 -8.50
More than20years................ A 2Yyears 7.50 88.50 -11.50 L C
Adjustable-rate mortgagés
Reset frequency
0-6monthd ....................... . @nonths 7.50 95.80 -4.20 L R
6 months—1ye&r................... . 12nonths 7.50 95.60 -4.40 95.60 -4.40
Morethanlyedf .................. . 3ears 7.50 93.40 -6.60 s S
Near lifetimecap .................. . 12nonths 7.50 93.00 -7.00
StATIC DISCOUNTED CASH FLOWS

Other amortizing instruments
0-3months............covvvvevnenn, . 1.Bonths 7.50 99.80 -20 99.80 -.20
3-12 months. . 7.5onths 7.50 99.30 -.70 99.30 -.70
1-3 years . fears 7.50 98.00 -2.00 L o
I-5years............oooiiiiiinnn. . @ears 7.50 L. L. 97.10 -2.90
3-5years.........coiiiiiiiiinn . gears 7.50 96.30 -3.70 . L.
5-10years. .......oooviiiiiiiiin . 7 pears 7.50 93.50 -6.50 L L.
10-20years .......vvieiiinaninnn . 1gears 7.50 88.90 -11.10 88.90 -11.10
Morethan20years................ A 2Yyears 7.50 84.90 -15.10 L. L
All other instruments
0-3months...........covvviennnnn, . 1.Bonths 7.50 99.75 -.25 99.75 -25
3-12months. ........coviiiiinn . 7.5onths 7.50 98.80 -1.20 98.80 -1.20
1-3years........coooviiiiiiiiin . fears 7.50 96.40 -3.60 R L
1-5years..........oiiiiiiiiiin . @ears 7.50 L L. 94.90 -5.10
3-5 years N gears 7.50 93.40 -6.60 . R
5-10 years N 7 pears 7.50 89.40 -10.60 L. L
10-20years .......vuviiiianainnny . 1§ears 7.50 84.10 -15.90 84.10 -15.90
Morethan20years................ A 2Yyears 7.50 81.00 -19.00 R L
Liabilities
0-3months....................... . 1.onths 3.78 100.25 .25 100.25 .25
3-12months....................... . 7.5onths 3.78 101.20 1.20 101.20 1.20
1-3years........coooviiiiiiiiin . fears 3.75 103.70 3.70 L L
1-5years.........oiiiiiiiiin . @ears 3.75 L L 105.40 5.40
3-5years.........cooiiiiiiiiin. . gears 3.75 107.00 7.00 L s
5-10Yyears. ......coooviiiiiiiii . 7 pears 3.75 112.00 12.00 112.00 12.00
10-20years. .......coovieiiineninnn . 1gears 3.75 119.90 19.90 L C
More than20years................ A 2Yyears 3.75 126.30 26.30
Zero- or low-coupon securitiés
0-3months......................., . 1.Bonths 0 99.75 -.25
3-12months.................oo..e. . 7.5onths 0 98.80 -1.20
1-3years........oooviiiiiiiiin . fears 0 96.20 -3.80
3-5years.........cooiiiiiiiiin. . gears 0 92.60 -7.40
5-10years. ......c.cooviiiiiiiiii . 7 pears 0 86.60 -13.40
10-20years .......vviiiiiieinn . 1$ears 0 75.00 -25.00
Morethan20years................ ! 2Yyears 0 61.90 -38.10

Notk. All estimates are based on a rise in interest rates of 200 basis points. 4. Six-month Treasury yield; the margin is 275 basis points; the periodic cap
1. With the exception of fixed rate and adjustable rate mortgages, no prepayis 100 basis points; the lifetime cap is 500 basis points.
ments are assumed for these hypothetical instruments. 5. Twelve-month Treasury yield; the margin is 275 basis points; the periodic
2. Calculated using a rounding convention. cap is 200 basis points; the lifetime cap is 500 basis points.
3. Coupons on adjustable rate mortgages (ARMs) are assumed to adjust to an 6. Three-year Treasury yield; the margin is 275 basis points; the periodic cap
index based on Treasury yields on actively traded issues adjusted to constaig 200 basis points; the lifetime cap is 500 basis points.
maturities. On the first reset date, the coupon rate will adjust to the index yield 7. Twelve-month Treasury yield; the margin is 275 basis points; there is no
plus the margin. Most ARMs also have caps on the amount the rate can changeeriodic cap; the lifetime cap is 200 basis points.
A periodic cap limits the amount by which a coupon rate may adjust on the reset 8. Actual initial price is slightly less than par.
date. A lifetime cap prevents the coupon rate from adjusting above a preset limit 9. Price is represented as a percentage of purchase price.
during the life of the mortgage.
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In addition, errors can result from using incorrect Another source of error could come from instru-
coupon rates. For example rather than the hypothetiments such as CMOs and structured notes whose
cal coupon of 7.5 percent, a bank’s actual assetime band slotting is based on contractual maturities
could have coupons skewed to 10.5 percent, resultingr repricing dates but whose detailed features can
in an actual price change of 4.9 percent rather tharwause highly specific and unusual cash flow behavior.
5.1 percent. Though coupon differences for mostThese instruments could cause potentially more sig-
instruments result in minor errors, coupon differencesificant errors for the basic model; and the errors
for mortgage products can create much larger errorsvould be further compounded for institutions that use
because the coupon also strongly influences theff-balance-sheet derivative instruments because no
mortgage’s prepayment behavior and thus its valuedata are available to evaluate whether those instru-
Nevertheless, assuming a bank’s actual maturitiesnents reduce or increase an institution’s risk. As of
and coupons are fairly evenly distributed or centered/ear-end 1994, 578 of the 10,452 commercial banks
around the hypothetical instrument’s maturity andused off-balance-sheet derivative contracts based on
coupon, errors should not be material. interest rates. O



