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ABSTRACT

Maturity Intermediation and Interest Rate Risk:

Hedging Strategies for S&Ls

by Roger Craine, Professor of Economics

University of California at Berkeley

The fundamental result from portfolio theory is diversi-
fication reduces risk. This paper analyzes financial intermedi-
aries' efforts to manage interest rate risk as a problem in
choosing an efficient (diversified) portfolio. Many financial
intermediaries and especially S&Ls have badly mismatched asset
and liability maturity structures. The maturity mismatch ex-—
poses institutions to interest rate risk-—the S&L industry re-
corded major losses in 1981 and 1982.

This paper analyzes the consequences of two popular tech-
niques to hedge interest rate risk--gap management and variable
rate loans——on the expected profits and risk in a simple portfo-
lio. It shows these techniques reduce risk and expected profits.
In contrast, futures hedging gives a more efficient portfolio
that reduces risk without reducing expected profits. The final
section of the paper presents simulation results for a hypothet-—
ical S&L that show a very conservative futures hedging strategy
substantially reduces the losses that accrue to an unhedged

portfolio over the period from 1977-1982.






Introduction

Two of the major functions of financial institutions are (1) the
broker function where institutions match borrowers and lenders and (2)
the maturity intermediation function where institutions take an inter-
mediary position between the mismatched maturities of borrowers' and
lenders' obligations. The pure brokerage function involves little risk
since tge institutions do not need to take a position, e.g., investment
bankers frequently put together a pool of lenders to match a borrower's
needs and receive a commission for their effort. Maturity intermedia-
tion involves risk because the institution takes a position. Usually
lenders prefer to make short-maturity loans and borrowers prefer to take
long-maturity loans. Finanecial intermediaries take a position by borrow-—
ing short from some agents and lending long to other agents. The matu-
rity mismatch exposes the intermediary to interest rate risk. If short-
term rates rise unexpectedly, their cost of funds rises immediately, but
their income from long-term fixed rate assets only rises slowly as the
assets mature and new.loans are reissued at higher rates.

The upward drift in rates and the increased volatility in rates
in the late seventies and the eighties increased interest rate risk.
Saving & Loan institutions were particularly hard hit. S&L's hold a
badly mismatched portfolio. The majority of their.liabilities pay
shqrt—term market rates and mature in less than one year. Over 80 per—
cent of their assets have maturities longer than one year and most of
their assets are long maturity mortgages. The industry recorded major

losses in 1981 and 1982 and barely returned to profitability in 1983.



The S&L industry has taken steps to reduce interest rate risk.

It has trie& to lengthen the maturity of its liabilities and reduce the
maturity of its assets. Some S&Ls sell most of the mortgages they orig-
inate and rely on fee income from their brokerage service. This shifts
the maturity intermediation risk to the buyer of the mortgage. Most
tried to shift the interest rate risk to the borrower through variable
rate mortgages. In 1984 more than 60% of mortgages closed had adjust-
able rates. These efforts reduce interest rate risk for the S&L by re-
ducing the intermediation function of S&Ls. Although reducing risk is
desirable, reducing maturity intermediation is neither socially desir-
able or necessarily in the S&L's interest. Part of the payment for S&L
services is a payment for maturity intermediation and if S&Ls provide
less serﬁice they will make less income and lose customers.

This paper examines a financial futures market strategy for S&Ls

.to hedge against interest rate risk while providing maturity intermedia-
tion. Organized financial markets are markets for risk sharing. The
market guarantees contracts, and agents with different risk preferences
or maturity habitats can trade contracts to diversify fheir risk pcsi;
tion. This paper examines the consequences of adding a futures position
to a typical S&L portfolio.

Section 1l presents a simple analytic illustration of the interest
rate risk inherent in maturity intermediation. Section 2 reviews two
popular hedging strategies-—gap management techniques and variable rate
mortgages——and compares them with futures hedging. Section 2 represents

the hedging rules as a security selection problem in a traditional

ii



portfolio framework. In portfolio theory diversification reduces risk.
An efficient portfolio is the set of securities that minimizes risk for
a given expected rate of return. Section 2 shows that futures hedging
gives an efficient portfolio. Gap management techniques and variabile
rate loans reduce risk, but also reduce expected returns. Section 3
presents empirical results. In practice, regulators and prudence would
limit the size of S&L futures positions, and limited futures contracts
restrict the feasible hedging horizon. We present simulation results
for the period from 1977-1982 which show that a very conservative se-—
quenﬁial futures hedging strategy could have cut losses for a hypothet—-
ical S&L by 70 percent. More aggressive strategies yield positive re—

turns.
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Section 1

In this section we consider a two-security portfoli§ to illus-
trate the expected profit and risk from maturity intermediation in the
simplest case. Suppose the S&L holds an asset which is a fixed interest
rate [i(n)] loan with a maturity of n years. The S&L finances the asset
with a variable rate deposit (say a CD) that pays the market rate of in-
terest 1. Thus the S&L holds a self-financing two-security portfolio--
one asset and one liability. The annual net interest income from the

loan portfolio is

1.1 NIIt = i(n) - it

where we normalized the asset and liability value at one to simplify the
notation;

The net interest income in any year is negative if the short rate
exceeds the long rate; but, over the life of the loan the average net
interest income

ol
1.2 ANIT = i(n) - = ]

n-
P

is positive as long as the n-period rate exceeds the average of the one-
period rates. Of course,‘the portfolio is risky since the short rates
are unknown at the time the S&L makes the loan. (In practice, prudence
and.regulations require S&Ls to hold reserves on the risky loan portfo-

lio. Arbitrage should reduce any profit from a riskless self-financing

portfolio to zero.)
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Expected return and standard deviation are statistics frequently
used to describe a risky asset or portfolio. The expected profit on the
two-security loan portfolio (LP) is a weighted average of the expected

net interest income over the life of the portfolio,

n~1 1 n-1
1.3 Et(LP) = E jzo ij11t+j == j=20 EtNIIH_j

where we choose equal weights for pedagogical purposes.1 Decomposing

the expected profit into gross interest income and expenses gives,

1 n-1
1.4 E (LP) = i(n) -= ] E

i .
j=1 t ]

i.e., the expected profit at time t is spread between the long rate
and the average of the future expected short rates. Equation 1.4 is the
stochastic analogue of the average profit realization in equation 1.2.
Equation 1.4 also can be interpreted as the expectations theory of the
term structure by equating the expectations Et with the market's sub-
jective expectations of future short rates. Then, the residual expected
profits in equation 1.4 represent the "liquidity” premium.

The S&L earns an expected liquidity premium for maturity inter-

mediation. The nonbank public prefers to lend short and borrow long,

lThe income should be discounted by a time-preference factor
where weighting varies with the interval until receipt. For our pur-

poses, time discounting simply makes the notation messy and the analo-~
gies less obvious. '
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the S&L takes a position intermediating between the preferences of the
nonbank public by accepting short-maturity deposits and issuing long-
maturity loans. In return it earns a profit for the maturity intermedi-
ation service it provides.

The S&L may also expect to earn a speculative return if it be-

lieves the market's forecast of future short rates reflected in i(n)

e

are biased forecasts of the future short rates. For example, let it+j

denote the market's expectation, then the n-period rate can be written

as,

1.5 i(n) =

3=

n-1 R
2 i~ . + 1(n)
j=1 t+j

where 1(n) is the liquidity premium. The S&L's expected profits con-

tain the liquidity premium plus a speculative profit,

n-1
_ 1 e - .
1.6 . E (L) = 1(n) + = .z (1t+j Etit+j) =z 1(n) + bias
j=1
where the speculative profit depends on the bias in market expectations.
Of course, all market participants can't beat the average, so the ex—

pected speculative return for the market must equal zero.

The standard deviation or risk from the loan portfolio

1/2 n-1 1/2
1.7 R(LP) = [Et(LP—EtLP)Z] =% [E.( ] (i-E 1) s )2]
. j=]1

only depends on the evolution of future liability rates since the gross
income stream is known. The greater the volatility of one-period liabil-

ity rates and the higher the serial correlation, the greater the risk.
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To illustrate, with little loss in generality,2 we can write the
one—-period rate as
198 lt =m $ ‘2 bjet-j,

j=0

a constant mean (m) plus a moving average of serially uncorrelated mean-
zero errors (e). The bj are constant weights that describe how quickly
short rates revert to their mean after a shock. The forecast error in
any period dependé on the accumulation of the serially uncorrelated er-

rors,

j-1

1.9 i . -Ei .= ¥

-E i . be_..
t+j tt+j =0 2 t+j

The larger the shocks (the et+j) and the more persistent the effect of

2

risk as the forecasting errors accumulate over the life of the fixed in-

the shocks (i.e., the b_  do not quickly go to zero), the greater the

terest rate loan.

Substituting 1.9 into 1.7 gives the formula for the standard de-

viation of the loan portfolio,

n-1 j-1

2
E [ be .. ]
[ t j=zl ZZO L t+j—-2 ]

yb
R(LP) =

o

1.10

where a, = E(ez).

2Using Wold's decomposition, any stationary-stochastic process
can be represented as a linear moving average, e.g., see Anderson.
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Many of the S&Ls' misfortunes can be attributed to an increase in
maturity intermediation risk. In the late 1970s and early 1980s, the
volatility of all interest rates dramatically increased, i.e., the vari-
ance of the errors (the e) driving the interest rates increased. In ad-
dition, the term structure drifted upward as the market slowly revised
its expectations about the persistence of inflation. As a result, S&Ls'
earnings streams became riskier and profits fell far short of expecta-
tions due to the systematic underestimates of future short rates. The

next section reviews risk reducing strategies.






Section 2: HEDGING

Traditional portfolio theory relies on diversification to hedge
against unanticipated events while maintaining the maximum expected rate
of return. An efficient portfolio is the combination of securities that
achieves the minimum risk for a given expected rate of return. When the
interest rate risk inherent in maturity intermediation increased in the
late seventies, S&Ls and financial intermediaries in general reduced in-
terest rate risk by issuing new instruments that reduced the effective
maturity gap. Reducing the maturity gap reduces the risk, but it also
reduces the expected return earmed for maturity intermediation. This
section compares “"gap management," variable rate loans, and financial
futures hedging strategies. It shows that gap management and variable
rate loans reduce both the expected profit and risk, while futures hedg-
ing can reduce riék and leave the expected return unchanged.

Gap Management

Gap management is the most popular technique used by S&Ls and
banks to monitor and manage interest rate risk. Gap techniques have a
simple intuitive appeal. Gaps are a measure of an S&L's exposure to in—
terest rate risk over the gapping period.

The gap is defined as the book value of asset flows (AF) minus
the book value of liability flows (LF) to be repriced during a gapping

interval

2.1 Gt+k = (AFLLF)t+k
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where k denotes the gapping period; e.g., if the gapping interval is a
year and k=0, then the gap measures assets minus liabilities to be re—~
priced in the coming year, or if k=1 the gap covers the interval from
one to two years in the future. Most institutions emphasize the nearby
gaps because they care most about earnings in the immediate future.
Choosing a year for the gapping interval, the gaps from the two

security loan portfolio in Section 1 are
2.2 G =

During each period the liability matures and is repriced (a new CD gets
issued at the market interest rate); whereas the asset only is repriced
when the loan has been repaid after n years. Over the life of the
loan the portfolio has gap of -1 (the book value of the CD issued each
year) for n-1 years and a zero gap the final year when both the asset
and liability mature. The gap measures the S&L's exposure to interest
rate risk in terms of the net flow of funds subject to interest rate
risk in the gapping interval. The gap provides a measure of exposure,
but not a direct measure of the "riskiness” of earnings. The standard
deviation of portfolio profits in equation 1.7, on the other hand, gives
a direct measure of the variability in earnings. The portfolio profit
standard deviation also depends on the sum of n-l1 terms reflecting the
repricing of the liability. The standard deviation of profits, however,
directly links the variability in interest rates to the variability in

earnings.



2.3

Gap management techniques suggest hedging interest rate risk by
altering the net flow of funds exposed to interest rate risk, i.e., they
Suggest matching the repricing schedules of assets and liabilities. Con-
sider an alternative two security loan portfolio with all gaps set to
zero. The gaps can be set to zero by selecting an asset with a shorter
maturity or a liability with a longer maturity.

Suppose the S&L chooses a deposit with an n-period maturity. The

expected profit from the zero gap portfolio (ZGP) is

2.3 E, (ZGP) = (i(“)a'i(“)l)t ,

the difference between the n-period asset (i(n)a) rate and the n~period
liability i(n)l rate. Notice the loan (asset) and the n-period CD (lia-
bility) rates are known when the S&L makes the investment; therefore, the
zero gap portfolio has no risk as measured by the standard deviation.
Each period the portfolio net interest income equals the known differen-
tial between the rates and the net income is certain over the life of
the loan. The zero gap strategy eliminates interest rate risk from ma-
turity intermediation by eliminating maturity intermediation.

The return on the portfolio therefore must be a payment for ser-
vices other than maturity intermediation. Using the expectations theory
of the term structure (equation 1.5) to define the liquidity premium on

the liability gives
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n-1
{0 Eclpyy + 40

21
204 il(n) - ‘Ei‘ j=

equal n-period asset and Iiability rates, and an expected profit of
zero. In principle, the liquidity premium is a payment for taking a po-
sition between borrowers' and lenders' maturity preferences. With the
zero gap portfolio the S&L simply acts as a broker who matches borrowers
and lenders. As a broker the S&L finds a private agent who is willing
to lend long for the premium. The S&L may receive a brokerage fee (a
loan fee or points) but no premium for maturity intermediation. The S&L
also may earn a return for other services it provides, e.g., the default
risk of the loan may exceed the default risk for the CD; thus the loan
rate might exceed the CD rate. We will ignore the expected return and
risk from other aspects of the portfolio since the S&L will earn those
returns and bear that risk whatever maturity structure it picks.1

The S&L can diversify the interest rate risk by choosing a linear

combination of the risky and riskless loan portfolios,
2.5 C(LP,ZGP) = aLP+(l-a)ZGP.

The risk-expected return frontier for the combined portfolio in
equation 2.5 is linear. The zero gap portfolio is riskless, so the risk
of the combined portfolio is proportional to the fraction (a) invested

in the risky portfolio,

lTechnically the problem can only be separated if the probability
of defaults is independent of the interest rate. In general ome would
expect a positive correlation between interest rates and defaults which
provides another argument for fixed rate loans.
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2.6 R[C(LP,ZGP)] = aR(LP),

and the expected profit is also proportional to the fraction invested in

the risky portfolio,

2.7 E{C(LP,ZGP)] = aELP.

Thus as S&Ls move to safer portfolios by maturity matching they also
move toward lower expected returns.

Variable Rate Loans

Variable rate loans are another popular strategy to reduce inter-
est rate risk. Variable rate loans tie the loan rate to the liability

(or some other short term) rate via a fixed formula. TFor simplicity, let

2.8 i =c +1i

the asset rate be a constant (c) markup over the liability rate. The

expected profit for the variable rate loan portfolio is

2.9 E(VRP) = o2

the constant markup. The interest rate risk (standard deviation) of a
variable rate loan portfolio is zero. In this case the borrower bears
the interest rate risk of maturity intermediation. For example, if the
bq;rower uses the loan to finance a project that has a constant annual
payout, then the borrower's portfolio has the interest rate risk the S&L
avoided. Like the zero gap portfolio the S&L earns no return for matur-
ity intermediation when the variable rate loan succeeds in shifting the

interest rate risk to the borrower.
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Futures Hedging

Variable rate loams and zero gap portfolios reduce the S&L's ex~
posure to interest rate risk by reducing the fraction of assets with an
uncovered effective maturity gap, but these strategies also reduce the
expected profits. Futures hedging, on the other hand, leaves the matu-
rity gap on the loan portfolio unchanged but adds a futures portfolio
whose profits vary positively with the liability rate. Thus, when the
liability rate increases, the S&L's earnings on the loan portfolio de-
cline, but the earnings on the futures portfolio increase, providing a
hedge against interest rate risk. The futures market can provide a con-
ventional risk hedge through diversification without altering the S&L's
function in maturity intermediation.

This poftion presents the expected profit and risk from a futures
portfolio (FP) andbfrom a combined loan and futures portfolio. It shows
that the futures portfolio can be used to reduce interest rate risk for
the S&L while maintaining the expected rate of return.

Let tF(i(m))c+1 denote the current (period t) price of an in-
terest rate futures contract (where i(m) indicates the particular inter-
est rate) for delivery one period in the future. Using similar notation
let S(i(m))t+l denote the price of the spot ianstrument. Then, the ex-
pected profit from buying a futures contract and taking delivery of the
spot instrument when the contract exﬁires is

2.10 E(FP ) = Eez (SG(m) - K@), )
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where 2z is the number of contracts. We assume the current futures'
price is an unbiased predictor of the future spot price, so that expect-

ed profits are zero,2

The risk (standard deviation) of a futures portfolio depends on
unanticipated changes in the price of the spot instrument,

yb

R(FP_,.)

[E (P, - E P 7]

t+1 +1 t Tt

2.11 Y
lzcl[Et(S(i(m))t+l - Ets(i(m))t+1)2] :

which are a function of unanticipated changes in the interest rate.

Suppose the approximation

S(i(m))t+ = E (S(l(m)) di(m)

t+l) ai (m)
2.12

ESUm) - s@ [, - E(im), ]

adequately represents the spot price as a linear function of the inter-

est rate. Equation 2.12 says the spot price at t+l! (approximately)

2N systematic risk premium could be included without substan-—
tially altering the results. However, it is not clear whether the pre-
mium is positive or negative or zero and arbitrage limits the size of
the premium so we chose a zero premium.
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equals the spot price expected in t minus a constant (s(m)) times
the unanticipated change in the interest rateo3

Using the approximation 2.12 to evaluate the futures portfolio

risk gives
2313 R(FPt+l) z Izts(m)l [Et(i(m)t'l‘l - Et(i(m)t+l))2] 1/2'

The risk on the one-period ahead futures portfolio is proportional to
the standard deviation of the one-—period ahead interest rate forecast
error. Notice the risk on the futures portfolio for t+l is very simi-
lar to the risk for net interest income on the loan portfolio in t+l,

Uﬁ

R(NII

t+l)

[Ec[(i(n)—it+1) N E:(i(n)°ic+1)]2]

2014 1/2 9

= [E.G )2]

£tey) ~ E

£ e+l

whiéh is also proportional to the standard deviation of the one-period
ahead forecast error.

The formulas show the source of profit risk in both portfolios is
interest rate risk. Diversification suggests a combined portfolio in
which unanticipated losses in one portfolio are offset by unanticipated

gains in the other portfolio. In fact an obvious perfect hedge exists

3The partial derivative, s(m), measures the sensitivity of the
asset price to a change in the interest rate. Duration uses an elastic-
ity measure of the sensitivity which is similar to s(m) but expresses
the sensitivity as a percent.
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for one-period ahead earnings. The S&L can sell CD futures contracts
and deliver them locking in its liability costs. In practice perfect
hedges only exist for trivial cases; nevertheless, we can use the triv-
ial case to illustrate the basic principle.

Let 1 denote the one-period liability (CD) rate. Then, the
combined income (CI) for period t+1 from the loan portfolio and fu-

tures position is

CIt+1

NIL .~ zt(s(l)t+l-tF(l)t+l)

2.15

i(n) - it+l + zts(l)(it+l~E Y.

tle+]
Clearly, by choosing the appropriate number of futures contracts to sell
(-z) the S&L locks in the net interest income. In this case, the hedge
is perfect because the profit on the two portfolios is perfectly nega-
tively correlated. Any unexpected loss of income from the loan portfo-
lio is exactly compensated by an unexpected gain on the futures portfo-
lio

2,16 CIt+1 - EtCIt+1 = = (it+1-Etit+1) + zts(l)(lt+1—E i ) =0

when zts(l) = ].
In general S&Ls cannot hedge their fixed rate loan portfolio

earnings perfectly, but the ability to sell futures contracts offers an

investment whose earnings are negatively correlated with the earnings on
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the loan portfolio. The S&L can expect to earn profits for the maturity
intermediation service it provides in its local market, and hedge some
of the interest rate risk in a national market in risk‘sharinge

Of course, practical hedging strategies are much more complicated.
Liability rates, other rates, and futures prices are not perfectly corre-
lated. In addition, futures markets only extend a few periods into the
future and they have quarterly settlement dates. Therefore, a practical
hedging strategy requires a sequence of futures positions where the risks

are not perfectly matched.



Section 3: EMPIRICAL EVALUATION

The analytic results in sections 1 and 2 show that a futures
portfolio provides a more efficient hedge against the interest rate risk
inherent in maturity intermediation than a variable rate loan or zero-
gap portfolio. The profits from the futures portfolio are negatively
correlated with the profits from a fixed rate loan portfolio. As a re-
sult (in principle) the futures market can be used to réduce risk while
maintaining the same expected rate of return.

In practice, the value of futures hedging depends on whether or
not the correlation between the relevant interest rates, and between the’
interest rates and futures prices is large enough and stable enough over
time to exploit. It also depends on whether a sequential strategy will
provide sufficient protection, and whether a relatively small (as a frac-
tion of assets) futures position will provide protection. Regulators and
shareholders would not allow S&Ls to fake large futures positioans.

We conducted two empirical experiments to answer these questions,
We calculated the sample correlation between monthly changes in various
interest rates. The rates are not perfectly correlated but they are
highly correlated. We also calculated earnings on a hypothetical S&L
portfolio over the volatile and disastrous six—~year period from 1977-
1982 for simulated hedging strategies. ﬁﬁring the period, short-term
ra;es climbed inexorably from 5 percent to almost 20 percent; mortgage
rates also rose, but more slowly. The average cost of funds rose quick-

ly as S&Ls rolled over their short-term liabilities; revenue grew much

3.1
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more slowly as low interest rate, long-maturity mortgages held average
revenues down. The unhedged simulations show the S&L suffers a major
loss over the period (the S&L industry did experience major losses in
1981 and 1982). A conservative futures hedging strategy cuts the losses
by almost 70 percent.

Correlations

Table 1 shows the correlation between the 90-day CD rate and oth-
er interest rates for the sample period. Except for the national aver-
age new mortgage rate, all the data come from Data Resources Inc. (DRI)
financial data base. The national average neﬁ mortgage rate comes from
the Federal Home Loan Bank Board (FHLBB). The data are monthly.1

The first column shows the correlation between the level of the
various rates and the CD rate which we take as the most important deter-
minant of the cost of funds. The second column shows the correlation
between monthly changes in the rates and monthly changes in the CD rate.
As one would expect, short maturity rates—--the 90-day T-bill and the T-
bill futures-—-—are more'highly correlated with the 90-day CD rate than
the longer maturity rates.2 Nevertheless, all the rates including the

futures rates tend to be strongly correlated, indicating hedging is pos-

sible.

lThe data are based on lunar (28-day) months starting with the
first month of 1977 and ending with the 8th month of 1982. The DRI data
are a weekly frequency aggregated to lunar moaths and the FHLBB mort-
gage series is interpolated from calendar to lunar months. We wanted to
use weekly data, but no reliable weekly mortgage rate series exists; lu-
nar months are an unhappy compromise.

2 .
The futures data come from the nearby futures contracts which

average three months away.
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Table 1

Correlations Between the 90-Day CD Rate and X

X Levels Changes

90-Day T-Bill <994 961
T-Bill Futures .985 .882
20~Year T-Bond 869 .668
T-Bond Futures .809 .637
National Average

New Mortgage 866 .638
GNMA Futures .863 .683

Simulations

To evaluate how well an actual hedging strategy might have worked
over the period, we chose a hypothetical S&L portfolio and calculated
the portfolio earnings based on various investment strategies using the
historicél rates to compute earnings. Table 2 gives an aggregated hypo-
thetical S&L portfolio beginning in 1977. |

Table 2 shows that the S&L has 60 percent of its assets in old
(issued 10 or more years ago) and medium (issued in the past 10 years)
mortgages. These fixed rate mortgages have interest rates °f,4°5 per-
cent and 6.5 percent respectively. This portfolio is more skewed toward
low-earning fixed rate mortgages than the average S&L's (see Balderson)
so the simulatiqns paint a relatively pessimistic picture. The liabili-

ty side of the balance sheet is closer to the average; 20 percent of the
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Table 2

Hypothetical S&L Portfolio 1977

Assets Liabilities
0ld Mortgages 20. Passbook 20.
Medium Mortgages 40. All-Savers' Certificates 23.
New Mortgages . 20. Cch 52.
T-Bills 10. Reserves 5.
0ld T-Bonds 5.
New T-Bonds 5.

liabilities are low-cost core deposits, while 75 percent pay market
rates.3
All the simulations keep the composition of the S&L assets and
liabilities shown in table 2 fixed but let the maturity structure evolve.
The book values of assets (liabilities) ;hat mature, or are prepaid, in
the month are reinvested (reissued) in‘the same asset (liability). 1In
this passive strategy all changes in earnings on the basic portfolio ac~

crue from interest rate changes. No gains (or losses) are due to active

management decisions on the basic portfolio.

3Recently, financial deregulation and competition have lowered

the fraction of core deposits, and soon virtually all deposits will pay
a market rate.
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In each month 1 percent of the old mortgages and 1/4 of one per-
cent of the medium term mortgages are paid off. The book value of the
outstanding mortgage principal is reinvested in new mortgages. 1/2 of
one percent of the old T-bonds mature each month and are replaced with
newly issued T-bonds. The liabilities also get repriced. All of the
CDs get repriced at the current CD rate and 1/6 of the all-savers get
repriced at the current T-bill rate each month. With no futures hedging
the evolution of the initial $100 portfolio in table 2 gives a cumula-
tive loss of $6.81 over the six—year period. The first four columns in
table 3 give the results in more detail.

The difference between average gross earnings (column 2) and av—
erage cost (column 3) shows up in the sorry earnings (column 1) from ma-
turity intermediation over this period. The earnings on existing mort-—
gages did not keep up with the current liability costs. All interest
rates increased, but in 1977 long maturity rates seriously underpredicted
future short rates. As rates increased, the market value of low-yielding
assets fell and the market value of S&L portfolios that contained old
mortgages fell below book walue (column 4). Column 4 reports the "mar-
ket value” of the S&L calculated by discounting the income stream from
assets with current asset rates to obtain the present value and subtract-.
ing the discounted present value of liabilitiy stream. Notice the "mar-
ket valuation” is negative throughout the period.

Columns 5 and 6 show the net earnings from very conservative fu-
tures hedging strategies. The T-bill hedge represents a hedge similar

to the liability rate hedge illustrated in section 2. T-bill and CD
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rates are highly correlated and the T-bill futures market opened before
the CD futures market and is thicker, so hedging in the T-bill market is
similar to hedging in the CD market. The major difference from the the-
oretical perfect hedge in section 2 is that the hedge simulated in this
section is a sequential hedge. Each period the S&L sells nearby futures
contracts that have (a normalized) value of 3.33. Three months later
the S&L closes out the position.4

Selling a T-bill futures contract provides a good hedge against
unanticipated changes in liability rates in the near future. But se—
quential hedging in T-bills did not provide a good hedge against the un-
anticipated secular rise in rates. The T-bill hedge increases the gain
or reduces the loss slightly in each year, but overall the hedge had no
significant effect on earnings. Tﬁe reason is intuitive: losses occurred
because long rates underestimated the rise in future short-term rates,
i.e., the six~year interest‘rate in 1977 was not the average of the one-
year rates over the next six years. To directly hedge the liability
rate risk in maturity intermediation the S&L needs to hedge against un-
anticipated increases in liability rates for a longer horizon than the
futures market extends.

As an alternative to trying to directly hedge the liability rates

we chose a hedge with long maturity instrument. The sixth column reports

4In any month the book value of outstanding futures contracts is
not greater than the S&Ls' T-bill holdings. The hedge is a covered po-
sition.
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the results from a conservative T-bond hedge. If the market believes
short rates have permanently increased, long rates should rise and the
price of existing long-term bonds will fall until they yield the current
rate of return. Therefore, a sequential T-bond strategy implicitly pro-
vides a hedge over a longer horizon. The simulated T-bond hedge is the
same as the T-bill hedge except the S&L sells T-bond futures each month
instead of T-bill futures. This hedge works considerably better. The
S&L still takes a loss over this 5 1/2 year period but the unhedged loss
is cut by 70 percent. The results are quite good considering the con-
servative hedge. Only 10 percent éf the assets are hedged and 60 per-
cent of the assets are low-yielding old mortgages. The market value of
the S8&L's portfolio declines by 23 percent over this period, yet the
conservative hedge cut the loss in earning dramatically. A slightly
less conservative rule that keeps short futures position less than 15

percent of assets cut the loss to -$1.79 over this period.
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