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Abstract 
Interest rate risk can be seen as one of the most important forms of risk, that banks face in 

their role as financial intermediaries. Innovation in financial theory, increased computerization, 
and changes in foreign exchange markets, credit markets and capital markets have contributed to 
the need to supplement traditional methods to measure and manage interest rate risk with more 
recent methods. Interest rate risk can thus be controlled optimally by using of derivatives along 
with traditional methods, in order for banks to experience less interest rate uncertainty, and to in-
crease their lending activities, which can result in greater returns and higher overall profitability. 

1. Introduction 
A commercial bank can serve as a financial intermediary in two ways. First, it can serve 

as a broker, in which it channels funds from surplus units to deficit units without modifying the 
rate-sensitivities. Second, it can serve as an asset transformer, in which it modifies the rate sensi-
tivities to appease the deficit units. The bank’s choice will depend on the uncertainty of interest 
rates and the cost of funds (Madura & Zarruk, 1995). 

Interest rate risk is one of the most important forms of risk that banks face in their role as 
financial intermediaries (Hirtle, 1996). Nowadays, apart from traditional ways to measure and 
manage interest rate risk, derivatives are also used. Banks participate in derivative markets espe-
cially because their traditional lending and borrowing activities expose them to financial market 
risk and doing so can help them to hedge or reduce risk and to achieve acceptable financial per-
formance (Brewer & Moser, 2001). 

In section 2, the importance, the definition and the most important sources of interest rate 
risk will be discussed. Section 3 deals with the traditional approaches to interest rate risk manage-
ment.  Section 4 handles general information on derivatives as well as the management of interest 
rate risk by means of derivatives, and section 5 provides a conclusion. 

2. Interest Rate Risk and Its Sources 
Fundamental changes in the regulatory and market environment have made interest rate 

risk a vital issue (Schaffer, 1991). Interest rate risk is the potential for changes in interest rates to 
reduce bank’s earnings and lower its net worth (Feldman & Smith, 2000). 

Banks encounter interest rate risk in several ways. The primary and most often discussed 
source of interest rate risk stems from timing differences in the repricing of bank assets, liabilities 
and off-balance-sheet instruments. These repricing mismatches generally occur from either bor-
rowing short-term to fund long-term assets or borrowing long-term to fund short-term assets 
(Wright & Houpt, 1996).  

Another important source of interest rate risk arises from imperfect correlation in the ad-
justment of the rates earned and paid on different instruments with otherwise similar repricing 
characteristics. When interest rates change, these differences can give rise to unexpected changes 
in the cash flows and earnings spread among assets, liabilities and off-balance-sheet instruments of 
similar maturities or repricing frequencies (Wright & Houpt, 1996).  

An additional and increasingly important source of interest rate risk is the presence of op-
tions in many bank asset, liability and off-balance-sheet portfolios. Options may exist as stand-
alone contracts that are traded on exchanges or arranged between two parties or they may be em-
bedded within loan or investment products. Instruments with embedded options include various 
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types of bonds and notes with call or put provisions, loans such as residential mortgages that give 
borrowers the right to prepay balances without penalty, and various types of deposit products that 
give depositors the right to withdraw funds at any time without penalty. If not adequately managed 
options can pose significant risk to a banking institution because the options held by bank custom-
ers, both explicit and embedded, are generally exercised at the advantage of the holder and to the 
disadvantage of the bank. Moreover, an increasing array of options can involve significant lever-
age, which can magnify the influences of option positions on the financial condition of a bank 
(Wright & Houpt, 1996). 

It is essential that banks accept some degree of interest rate risk. However for a bank to 
profit consistently from changes in interest rates requires the ability to forecast interest rates better 
than the rest of the market (Schaffer, 1991). The challenge for banks is thus not only to forecast 
interest rate risk, but also to measure and manage it in such a way that the compensation they re-
ceive is adequate for the risks they incur (Feldman & Schmidt, 2000). To measure and manage 
interest rate risk, various instruments, from gap management to derivative, can be used.  

3. Traditional Ways to Measure and Manage Interest Rate Risk 
3.1. Gap analysis 

Regulators and banks employ a wide variety of techniques to measure and manage inter-
est rate risk (Feldman & Schmidt, 2000). A traditional measure of interest rate risk is the maturity 
gap between assets and liabilities, which is based on the repricing interval of each component of 
the balance sheet. To compute the maturity gap, the assets and liabilities must be grouped accord-
ing to their repricing intervals. Within each category, the gap is then expressed as the rand amount 
of assets minus those of liabilities. Although the maturity gap suggests how a bank’s condition will 
respond to a given change in interest rates (Schaffer, 1991), and thus permits the analyst to get a 
quick and simple overview of the profile of exposure (Hudson, 1992), the downside of this ap-
proach is that it doesn’t offer a single summary statistic that expresses the bank’s interest rate risk. 
It also omits some important factors, for example, cash flows, unequal interest rates on assets and 
liabilities, and initial net worth (Schaffer, 1991). 

3.2. Duration analysis 

Duration can also be used and is usually presented as an account’s weighted average time 
to repricing, where the weights are discounted components of cash flow. A bank will be perfectly 
hedged when the duration of its assets, weighted by rands of assets, equals to the duration of its 
liabilities, weighted by rands of liabilities. The difference between these two durations is called the 
duration gap, and the larger the bank’s duration gap is, the more sensitive a bank’s net worth will 
be to a given change in interest rates (Schaffer, 1991). The advantages of duration analysis is that 
it provides a simple and accurate basis for hedging portfolios, it can be used as a standard of com-
parison for business development and funding strategies, and it provides the essential elements for 
the calculation of interest rate elasticity and price elasticity (Cade, 1997). Several technical factors 
however, make it difficult to apply duration analysis correctly. First, the detailed information on 
cash flows required for duration analysis presents a computational and accounting burden. Second, 
the true cash flow patterns are not well known for certain types of accounts, such as demand de-
posits, and they are likely to vary with the size or timing of a change in market interest rates, mak-
ing it harder to quantify the associated interest rate risk. Finally, a more complex version of dura-
tion is needed to reflect the fact that, long-term interest rates are not always equal to short-term 
interest rates and may move independently from each other (Schaffer, 1991).  

3.3. Simulation analysis 

Some banks simulate the impact of various risk scenarios on their portfolios (Schaffer, 
1991). In other words, simulation analysis involves the modelling of changes in the bank’s profit-
ability and value under alternative interest rate scenarios (Payne et al., 1999). The advantages of 
this technique are that it permits an easy examination of a bank’s interest rate sensitivities and 
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strategies (Cade, 1997), and it replicates the same bottom line as duration theory while bypassing 
the more sophisticated mathematical deviations. The drawback of this approach is that the need for 
detailed cash flow data for assets and liabilities are not satisfied and computers alone cannot solve 
the problem of forecasting cash-flow patterns for some assets and liabilities (Shaffer, 1991). 

3.4. Scenario analysis 

Another approach is to choose interest rate scenarios within which to explore portfolio ef-
fects (Schaffer, 1991). Different scenarios must thus be set out and it must be investigated what the 
bank stand to loose or gain under each of them. Advantages of this approach are that it can be ap-
plied to most kinds of risks and that it is less limited by data availability. Schaffer (1991) states 
that this approach is thus more flexible and it requires less effort. 

Unfortunately traditional measures of interest rate risk, while convenient, provide only 
rough approximations at best (Shaffer, 1991) and derivatives must be used in addition. 

4. More Recent Ways to Measure and Manage Interest Rate Risk 
Innovation in financial theory and increased computerization, along with changes in the 

foreign exchange markets, the credit markets and the capital markets over time, have contributed 
to the growth of financial derivatives (Sangha, 1992). 

Financial derivatives are instruments whose value is derived from one or more underlying 
financial assets. The underlying instruments can be a financial security, a securities index, or some 
combination of securities, indices and commodities (Sangha, 1992). 

Derivatives in their simplest form include forwards, futures, options and swaps and they 
can be defined as follows (Wilson & Holmann, 1996): 

• Forward contract: This is a legal agreement between two parties to purchase or sell a 
specific quantity of a commodity, government security or foreign currency or other 
financial instrument at a price specified now, with delivery and settlement at a speci-
fied future date. 

• Futures contract: This is an agreement to buy and sell a standard quantity and quality 
of a commodity, financial instrument, or index at a specified future date and price. 

• Interest rate swap: This is an agreement between two parties to exchange interest 
payments on a specified principal amount for a specified period. 

• Option: This is a contract conveying the right, but not the obligation to buy or sell a 
specified item at a fixed price within a specified period. The buyer of the option pays 
a non-refundable fee, called a premium, to the writer of the option and the maximum 
loss is the premium paid for the option. Options can be divided into caps, collars and 
floors: 

 Cap: This gives the purchaser protection against rising interest rates and 
sets a limit on interest rates and amount of interest that will be paid.  

 Floor: This sets a minimum below which interest rates cannot drop. 
 Collar: By purchasing a cap and simultaneously selling a floor, a bank 

gives up some potential downside gain to protect against a potential up-
side loss. 

Commercial banks have become market makers (intermediaries) in interest rate risk man-
agement products, such as, futures contracts, forward rate agreements, interest rate swaps, and 
options such as caps, collars and floors. Banks will thus intermediate between long and short posi-
tions and they can assume the role of the clearinghouse, hedging residual exposure resulting from 
an imbalance between the opposing sides in the transaction (Brown & Smith, 1988). The bank thus 
transforms the nature of its sources and uses of funds. This transformation takes place on several 
dimensions: denomination, maturity, interest payment, and rate reset periodicity among others. 
The bank will also tailor the contracts to meet the needs of its depositors as well as its borrowers 
and it will design contracts that stand between those firms which seek to hedge against rising rates 
and those which seek to hedge against falling rates (Brown & Smith, 1988).  

There are several hedging strategies that can be used to manage interest rate risk: 
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• Cash flow hedge: This is a hedge against forecasted transactions or the variability in 
the cash flow of a recognized asset or liability (Landsberg, 2002, p. 11). In this 
hedge, a variable rate loan can, for example, be converted to a fixed rate loan. It can 
also hedge the cash flows from returns on securities to be purchased in the future, the 
cash flow from the future sale of securities, or the cash flow of interest received on 
an existing loan (Rasch & Colquitt, 1998). 

• Market value hedge: This is a hedge against exposure to changes in the value of a 
recognized asset or liability (Landsberg, 2002). In this type of hedge a fixed-rate can, 
for example, be converted to a variable rate (Rasch & Colquitt, 1998). 

• Foreign currency hedge: A forward contract entered into to sell the foreign currency 
of the foreign operation would, for example, hedge the net investment. Therefore, if 
the exchange rate decreases, the net investment would also decrease. The forward 
contract would however increase in value because the currency could be purchased at 
a lesser amount than the locked-in selling price (Jones et al., 2000).  

According to Sinkey (2002) the idea behind hedging interest rate risk with derivatives is 
to offset or reduce losses in cash or spot markets with gains in derivative markets and hedging can 
be applied to individual assets (a micro hedge) or to a bank’s balance sheet (a macro hedge). An 
example of micro-hedging on the liability side of the balance sheet occurs when a financial institu-
tion attempting to lock in the cost of funds to protect itself against a possible rise in short-term 
interest rates, takes a short (sell) position in futures contracts on certificates of deposit or treasury 
bills. It will be best to pick a futures or forward contract whose underlying deliverable asset is 
closely matched to the asset (or liability) position being hedged, to prevent basis risk (uncorrelated 
prices). An example of a macro-hedge is when a balance-sheet exposure is fully hedged by con-
structing, for example, a futures position, such that if interest rates rise, the bank will make a gain 
(Saunders & Cornett, 2003). 

Examples of hedging interest rate risk by means of forwards, futures, options and swaps 
will be further discussed. 

4.1. Forwards 

Suppose that a bank’s money manager holds a 20-year, R 1 million face value bond on 
the balance sheet. At time 0, these bonds are valued by the market at R 97 per R 100 face value, or 
R 970 000 in total. Further assume that a manager receives a forecast that interest rates are ex-
pected to rise by 2% of the current level of 8 to 10% over the next three months. Rising rates mean 
that bond prices will fall and the manager thus stands to make a capital loss on the bond portfolio. 
The 20-year maturity bonds’ duration is calculated to be exactly 9 years. A capital loss or change 
in bond values can be predicted with the following formula: 

 
 ( )RRDPP +∆×−=∆ 1// , (1) 
 

where: ∆P = capital loss on bonds; 
  P = initital value of bond position; 
    ∆ = duration of the bonds; 
   ∆R = change in forecast yield; 

1 + R = 1 + the current yield on 20-year bonds. 
Thus: ∆P / R 970 000 = - 9 x (0.02 / 1.08) 

∴ ∆P =  - 161 667,67 

As a result, the bank’s manager expects to incur a capital loss on the bond portfolio of R 
161 666,67 (or 16,67%) or as a drop in price from  R 97 per R 100 face value to R 80.833 per R 
100 face value. To offset this loss, the manager may hedge this position by taking an off-balance-
sheet hedge, such as selling R I million face value of 20-year bonds delivered in three months’ 
time. If the forecast of a 2% rise in interest rates is true, the portfolio manager’s bond position has 
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fallen in value by 16,67%, equal to a capital loss of R 161 666,67. After this rise in interest rates 
the manager can buy R 1 million face value of 20-year bonds in the spot market at R 80,33 per R 
100 of face value, a total cost of R 808 333, and deliver these bonds to the forward contract buyer. 
The forward contract buyer agreed to pay R 97 per R 100 of face value for the R 1 million of face 
value bonds delivered or R 970 000. As a result the portfolio manager makes a profit on the for-
ward transaction of R 970, 000 – R 808,33 = R 161,67. The on-balance-sheet loss of R 161 667 is 
thus exactly offset by the off-balance-sheet gain of R 161 667 from selling the forward contract. 
The hedge allows the bank’s manager to protect against interest rate changes even if they are un-
predictable. The bank’s interest rate risk exposure is zero, and it can be said that they have immu-
nized their assets against interest rate risk (Saunders & Cornett, 203). 

4.2. Futures 

The number of futures contracts that a financial institution should buy or sell depends on 
the size and direction of its interest rate risk exposure and the return-risk trade-off from hedging 
the risk. A financial institution’s net worth exposure to interest rate shocks is directly related to its 
leverage adjusted duration gap as well as its asset size: 

 
 [ ] ( )RRAkDDE LA +∆××−−=∆ 1/ , (2) 
 
where: ∆E = change in a bank’s net worth; 
DA = duration of the asset portfolio; 
DL = duration of the liability portfolio; 
k = ratio of a bank’s liabilities to assets; 
A = size of a bank’s asset portfolio; 
∆R / (1 + R) = shock to interest rates. 
If DA = 5 years and DL = 3 years and it is supposed that a bank’s manager receives infor-

mation from an economic forecasting unit that interest rates are expected to rise from 10% to 11% 
over the next year, the financial institutions’ initial balance sheet is: 

Table 1 

Financial institution’s initial balance sheet 

Assets (in millions) Liabilities (in millions) 

A = R 100 L = R 90 

 E = R 10 

R 100 R 100 

 
and k = L / A = 0.9. The potential loss to the bank’s net worth if the forecasts of rising 

rates are true will be: 
 
 ( ) ( )RRADDE LA +∆××−−=∆ 1/ , (3) 

 
∴∆E = - (5 –(0.9 x 3)) x R 100 x 0.01 / 1.1 

= - R 2.091 million. 
 

The bank can thus expect to lose R 2.091 million in net worth if the interest rate forecast 
turns out to be correct. Since the bank started with a net worth of R 10 million, the loss of R 2.091 
million is almost 21% of its initial net worth position. The bank manager’s objective to fully hedge 
the balance sheet exposure would be fulfilled by constructing a futures position such that if interest 
rates do rise by 1% to 11%, the bank will make a gain on the futures position that just offsets the 
loss of balance sheet net worth of R 2.091 million. When interest rates rise, the price of a futures 
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contract falls since its price reflects the value of the underlying bond that is deliverable against the 
contract. The amount by which a bond price falls when interest rates rise depends on its duration. 
Thus, the sensitivity of the price of a futures contract depends on the duration of the deliverable 
bond underlying the contract or:  

 

 ( )( )RRDFF F +∆−=∆ 1// , (4) 

where: ∆F = change in rand value of futures contract; 
F = rand value of the initial futures contracts; 
DF = duration of the bond to be delivered against the futures contracts; 
∆R = expected shocks to interest rates; 
1 + R = 1 + the current level of interest rates; 
This can be rewritten as:  

∆F = -DF x F x (∆R / (1 + R)). 
 
To see the rand loss or gain more clearly, the initial rand value position in futures con-

tracts can be decomposed in two parts: F = NF x PF. The rand value of the outstanding futures posi-
tion depends on the number of contracts bought or sold (NF) and on the price of each contract (PF). 
NF is positive when the futures contracts are bought and is assigned a negative value when con-
tracts are sold. A short position in the futures contract will provide a profit when interest rates rise. 
Therefore a short position in the futures market is the appropriate hedge when the bank stands to 
loose on the balance sheet if interest rates are expected to rise (positive duration gap). A long posi-
tion in the futures market produces a profit when interest rates fall. Therefore a long position is the 
appropriate hedge when the bank stands to loose on the balance sheet if interest rates are expected 
to fall (negative duration gap). 

The number of futures contracts to buy or sell in a hedge can be given by:  
 

 ( ) FFLAF PDAkDDN ×−= / . (5) 

If a bank, thus, for example, takes a short position in a futures contract when rates are ex-
pected to rise, it will seek to hedge the value of its net worth by selling an appropriate number of 
futures contracts (Saunders & Cornett, 2003). 

4.3. Options 

A financial institution’s net worth exposure to an interest rate shock could be represented 
as: 

 ( ) ( )RRAkDDE LA +∆××−−=∆ 1/ , (6) 

where: ∆E = change in the bank’s net worth; 
(DA – kDL) = bank’s duration gap; 
 A = size of the bank’s assets; 
∆R / (1 + R) = Size of the interest rate shock; 
k = bank’s leverage ratio (L/A). 
 

The bank’s manager is supposed to wish to determine the optimal number of put options 
to buy to insulate the bank against rising interest rates, a bank with a positive duration gap would 
lose on-balance-sheet net worth when interest rates rise. In this case, the manager of the bank will 
buy put options. The manager thus wants to adopt a put option position to generate profits that just 
offset the loss in net worth due to an interest rate shock position. If ∆P is the total change in the 
value of a put option in T-bonds, it can be decomposed to:  
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 ( )pNP p ∆×=∆ , (7) 

where: Np = the number of R 100 000 put options on T-bond contracts to be purchased 
∆p = the change in the rand value for each R 100 000 face value T-bond put option con-

tract. 
The change in the rand value of each contract (∆p) can be further decomposed into:  
 
 RdRdBdBdpp ∆××=∆ // . (8) 
 
The term, dp/dB, shows the change in the value of a put option for each R 1 rand change 

in the underlying bond. This is called the delta of an option and it lies between 0 and 1. For put 
options the delta has a negative sign since the value of the put option falls, when bond prices rise. 
The term, dB/dR, shows how the market value of the bond changes if interest rates rise by one ba-
sis point. This value of one basis point term can be linked to duration:  

 

 dRMDBdB ×−=/ . (9) 

That is, the percentage change in the bond’s price for a small change in the interest rate, is 
proportional to the bond’s modified duration. The above equation can be rearranged as:  

 
 BMDdRdB ×−=/ . (10) 
 
Thus, the term dB/dR is equal to minus the modified duration of the bond (MD), times 

the current market value of the T-bond (B) underlying the put option contract, and the equation, 
∆p= dp/dBxdB /dRx∆R can be rewritten as:  

 

 ( ) ( )[ ]RBMDp ∆××−×−=∆ δ , (11) 

where ∆R = the shock to interest rates. 
Since MD = D / (1 + R), the equation, ∆p = [(-δ) x (-MD) x B x ∆R, can be rewritten as:  
 
 ( ) ( ) ( )[ ]RRBDp +∆××−×−=∆ 1/δ . (12) 
 
Thus the change in the total value of a put position (∆P) is:  
 
 ( )( )[ ]RRBDNP p +∆××××=∆ 1/δ . (13) 
The term in brackets is the change in the value of one R 100 000 face value T-bond put 

option as rates change, and Np is the number of put option contracts. To hedge net worth exposure, 
it is required that the profit on the balance sheet put options (∆p) must offset the loss of on-balance 
sheet net worth (- ∆E) when interest rates rise and bond prices thus fall. That is:  

 
 EP ∆−=∆ , (14) 
 

          ∴Np x [δ x D x B x (∆R / (1 + R))] = [ DA – kDL ] x A x (∆R / (1 + R)).  (15) 
Cancelling ∆R / (1 + R) on both sides:  
 
 [ ] [ ] AkDDBDN LAp ×−=××× δ . (16) 
 
Solving for Np, the number of put options to buy will be:  
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 ( )[ ] [ ]BDAkDDN LAp ×××−= δ/ . (17) 

Suppose that a bank’s balance sheet is such that DA = 5, DL = 3, k = 0.9 and A = R 100 000 
million and rates are expected to rise from 10% to 11% over the next six months. This would re-
sult in a R 2.09 million loss in net worth to the bank. Further it must also be supposed that the delta 
of the put option is 0.5. That indicates that the option is close to being in the money, D = 8.82 for 
the bond underlying the put option contract, and that the current market value of R 100 000 faces 
value of long-term treasury bonds underlying the option contract, B, equals R 97 000. Solving for 
Np, the number of put option contracts to buy will be:   

 
NP = R 230 000 000 / [ 0.5 x 8.82 x R 97 000] 

     = R 230 000 000 / R 427 770 
     = 537.672. 
 
If the bank slightly under-hedges, this will be rounded down to 537 contracts. If rates in-

crease from 10% to 11%, the value of the financial institution’s put options will change by:  
 

∆P = 537 x [0.5 x 8.82 x R 97 000 x (0.01 / 1.1)]  
 = R 2,09 million. 

 
It thus just offsets the loss in net worth on the balance sheet. The total premium cost to the 

bank of buying these puts is the price of each put times the number of puts:  
 

 Cost = Np x Put premium per contract. (18) 
 

If it is supposed that T-bond put option premiums are quoted at 2,5 per   R 100 of face 
value for the nearby contract or R 2500 per R 100 000 put contract, then the cost of hedging the 
gap with put options will be:  

Cost = 537 x R 2500 
    = R 1 342 500 or just over R 1.3 million. 
 

The total assets were assumed to be R 100 million. If rates increase as predicted, the 
bank’s gap exposure results in a decrease in net worth of  R 2.09 million. This decrease is offset 
with a R 2.09 million gain on the put options position held by the bank. The financial institution 
hedged the interest rate risk exposure perfectly because the basis risk is assumed to be zero. That 
is, the change in interest rates on the balance sheet is assumed to be equal to the change in the in-
terest rate on the bond underlying the option contract. The introduction of basis risk means that the 
bank must adjust the number of option contracts it holds to account for the degree to which the rate 
on the option’s underlying security moves relative to the spot rate on the asset or liability the bank 
is hedging. Allowing basis risk to exist, the equation used to determine the number of put options 
to buy to hedge interest rate risk becomes:  

 
 ( )[ ] brBDAkDDN LAp ××××−= δ/ . (19) 
Where br is a measure of the volatility of interest rates (Rb) on the bond underlying the 

options contract relative to the interest rate that impacts the bond on the financial institution’s bal-
ance sheet, R. That is:  

 
 ( ) ( )( )RRRRbr bb +∆+∆= 1//1/ . (20) 
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If it is supposed that the basis risk, br, is 0.92, the number of put option contracts needed 
for the hedge is:  

 
Np = 230 000 000 / (0.5 x 8.82 years x R 97 000 x 0.92) = 584.4262. 

Additional put option contracts are thus needed to hedge interest rate risk because interest 
rates on the bond underlying the option contract do not move as much as interest rates on the bond 
held as an asset on the balance sheet (Saunders & Cornett, 2003). 

Option-based interest rate derivatives can also be used to put a cap on interest expenses, 
without foregoing the potential benefit of declining rates, to put a floor under interest rate reve-
nues, without foregoing the upside potential of rising rates, or to lock in (hedge) a bank’s spread, a 
collar (Sinkey, 2002).  

• Cap: The most common use of an interest rate cap is by a bank that is trying to limit 
its exposure on a variable rate liability, such as a revolving credit or a floating-rate 
note. While paying a fixed rate on a swap agreement would also serve the same pur-
pose, the advantage of the cap is that it limits the upside cost of funding without re-
moving the benefit that would accrue to the firm on a particular settlement date. 

• Floor: Since interest rate caps are typically used to hedge the exposure associated 
with a floating-rate liability, it is natural to think of interest rate floors as providing a 
hedge to the holder of a floating rate asset. An interest rate floor can thus be thought 
of as an insurance policy for the floating rate asset that becomes more expensive as 
the guaranteed level of return increases. 

• Collar: The natural concern of a bank with a variable rate liability is to limit the ex-
tent of its exposure to rising costs. This concern can be managed by purchasing an in-
terest rate cap. In addition, it is possible for the bank to sell a floor in order to obtain 
some or all of the funds necessary to buy the cap. Since the cap provides the desired 
protection, the notional principal on the cap is set equal to the level of the funding li-
ability. Also for any particular ceiling rate, market conditions will dictate the price of 
the cap, and so the net cost of the hedge will depend upon the characteristics of the 
floor being sold. The bank will have to decide on two variables when selecting the 
floor agreement, the floor rate and the notional principal. Depending on the variable 
it first sets, the firm can create an interest rate collar or an interest rate participation 
agreement. Interest rate collars are thus based on the concept that the bank selects the 
notional principal on the floor to be equal to that of the cap. Having done so, any de-
sired level of net expense can be achieved by selecting a floor rate sufficient to yield 
the necessary price. 

4.4. Swaps 

Two financial institutions must be considered. The first is a money center bank that has 
raised $ 100 million of its funds by issuing four-year, medium-term notes with 10% annual fixed 
coupons rather than relying on short-term deposits to raise funds. On the asset side of its portfolio, 
the bank makes commercial and industrial loans where rates are indexed to annual changes in the 
London Interbank Offered Rate (LIBOR). As a result of having floating-rate loans and fixed-rate 
liabilities in its asset-liability structure, the money center bank has a negative duration gap, that is, 
the duration of its assets is shorter than the duration of its liabilities. One way for the bank to 
hedge this exposure is to shorten the duration or the interest rate sensitivity of its liabilities by 
transforming them into short-term floating rate liabilities that better match the duration characteris-
tics of its asset portfolio.  

The bank can make changes either on or off the balance sheet. On the balance sheet the 
bank could attract an additional $ 100 million in short-term deposits that are indexed to the LIBOR 
rate (say, LIBOR, plus 2.5%) in a manner similar to its loans. The proceeds of these deposits can 
be used to pay of the medium-term notes. This reduces the duration gap between the assets and 
liabilities. Alternatively the bank can go off the balance sheet, and sell an interest rate swap, that 
is, enter into a swap agreement to make the floating-rate payment side of a swap agreement.  
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The second party in the swap is a thrift institution (savings bank) that has invested $ 100 
million in fixed-rate residential mortgages of long duration. To finance this residential mortgage 
portfolio, the savings bank has had to rely on short-term certificates of deposit (CDs) with an aver-
age duration of one year. On maturity, these CDs have to be rolled over at the current market rate. 
Consequently, the savings bank’s asset-liability balance sheet structure is the reverse of the money 
center banks’. The savings bank could hedge its interest rate risk exposure by transforming the 
short-term floating-rate nature of its liabilities into fixed-rate liabilities that better match the long-
term maturity/duration structure of its assets. On the balance sheet, the thrift could issue long-term 
notes with a maturity equal or close to that of the mortgages. The proceeds of the sales of the notes 
can be used to pay of the CDs and reduce the duration gap. Alternatively the thrift can buy a swap 
and take the fixed payment side of a swap agreement. The opposing balance sheet and interest rate 
risk exposure of the money center bank and the savings bank provide the necessary conditions for 
an interest rate swap between the two parties. This swap agreement can be arranged directly be-
tween the two parties. However, it is likely that a financial institution – another bank or an invest-
ment bank – would act as either a broker or an agent, receiving a fee for bringing the two parties 
together or to intermediate fully by accepting the credit risk exposure and guaranteeing the cash 
flows underlying the swap contract. By acting as a principal as well as an agent, the financial insti-
tution can add a credit risk premium to the fee. However, the credit risk exposure of a swap to a 
financial institution is somewhat less than that of a loan. Conceptually, when a third party fully 
intermediate the swap, that party is really entering into two separate swap agreements – one with 
the money center bank and one with the savings banks.  

For simplicity, a plain vanilla fixed-floating rate swap, where a third party intermediary 
acts as a simple broker or an agent by bringing together two financial institutions with opposing 
interest rate risk exposure to enter into a swap agreement, will be considered. Suppose that the 
value of a swap is $ 100 million – equal to the assumed size of the money center medium term 
note issue – and the maturity of four years is equal to the maturity of the bank’s note liabilities. 
The annual coupon cost of these note liabilities is 10%, and the money center bank’s problem is 
that the variable rate on its assets may be insufficient to cover the cost of meeting coupon pay-
ments if market interest rates, and therefore asset returns, fall. By comparison, the fixed returns on 
the thrift’s mortgage asset portfolio may be insufficient to cover the interest cost of its CDs if mar-
ket rates rise. As a result, the swap agreement might dictate that the thrift send fixed payments of 
10% per annum of the notional $ 100 million value of the swap to the money center bank to allow 
the bank to cover the coupon interest payments on its note issue fully. In return, the money center 
bank sends annual payments indexed to one-year LIBOR to help the thrift cover the cost of refi-
nancing its one-year renewable CDs. Suppose further that the one-year LIBOR is currently 8% and 
the money center bank agrees to send annual payments at the end of each year equal to the one-
year LIBOR plus 2% to the thrift. The expecting net financing costs are as follows: 

Table 2 

Expecting net financing costs 

 Money center bank Thrift 

Cash outflows from balance sheet 
financing 

- 10 % x $ 100 - (CD) x $ 100 

Cash inflows from swap 10 % x $ 100 (LIBOR + 2 %) x $ 100 

Cash outflows from swap - (LIBOR + 2 %) x $ 100 -10 % x $ 100 

Net cash flows - (LIBOR + 2 %) x $ 100 - ( 8 % + CD Rate – LIBOR) x $ 100 

Rate available on: 
Variable-rate debt 
Fixed-rate debt 

 
LIBOR + 2,5 % 

 
 

12 % 
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In the absence of default / credit risk, only the money center bank is really fully hedged. 
This happens because the annual 10% payments it receives from the savings bank at the end of 
each year, allows it to meet the promised 10% coupon rate payment to its note holders regardless 
of the return it receives on its variable rate assets. On the contrary, the savings bank receives vari-
able rate payments based on LIBOR plus 2%. However, it is quite possible that the CD rate the 
savings bank has to pay on its deposit liabilities does not exactly track the LIBOR-indexed pay-
ments sent by the money center bank. That is, the savings bank is subject to basis risk exposure on 
the swap contract. There are two possible sources of this basis risk. First, CD rates do not exactly 
match the movements of the LIBOR rates over time, since the former are determined in the domes-
tic money market and the latter in the Eurodollar market. Second, the credit / default risk premium 
on the savings bank’s CDs may increase over time, thus the 2% add-on to LIBOR may be insuffi-
cient to hedge the savings bank’s cost of funds. The savings bank might be better hedged by re-
quiring the money center banks to send it floating payments based on the domestic CD rate rather 
than LIBOR. To do this the money center bank would probably require additional compensation 
since it would then be bearing basis risk. Its asset returns would be sensitive to LIBOR movements 
while its swap payments were indexed to local CD rates.  

There must be distinguished between how the swap should be priced at time 0 (now), that 
is, how the exchange rate of fixed for floating is set when the swap agreement is initiated, and the 
actual realized cash flows of the swap. Assume that the realized or actual path of interest rates 
(LIBOR) over the four-year life of the contract will be: 

Table 3 

The realized path of interest rates 

End of the year LIBOR 

1 9 

2 9 

3 7 

4 6 

 

The money center bank’s variable payment to the thrift was indexed to these rates by the 
formula: (LIBOR + 2 %) x $ 100 million. On the contrary, the fixed annual payment that the thrift 
made to the money center bank were the same each year: 10 % x $ 100 million. The actual or real-
ized cash flows among the two parties over the four years is indicated in the table below: 

Table 4 

The realized cash flows among two parties 

End of year One-year LI-
BOR (%) 

One-year LI-
BOR + 2 % (%) 

Cash payment 
by money center 

bank 

Cash payment 
by savings bank 

Net payment 
made by money 

center bank 

1 9 11 $ 11 $ 10 $ + 1 

2 9 11 11 10 + 1 

3 7 9 9 10 - 1 

4 6 8 8 10 - 2 

Total   $ 39 $ 40 $ - 1 

 
The savings bank’s net gains from the swap in years 1 and 2 are $ 1 million per year. The 

enhanced cash flow offsets the increased cost of refinancing its CDs in a higher interest rate envi-
ronment, that is, the savings bank is hedged against rising rates. By contrast, the money center 
bank makes net gains on the swap in years 3 and 4 when rates fall, thus, it is hedged against falling 
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interest rates. The positive cash flow from the swap offsets the decline in the variable returns on 
the money center bank’s asset portfolio. Overall, the money center bank makes a net dollar gain of 
$ 1 million in nominal dollars, and its true realized gain would be the present value of this amount 
(Saunders & Cornett, 2003). 

4.5. Futures, forwards and swaps 

The values of contracts based on futures, forwards, or swaps move proportionately to the 
value of the underlying asset. Because a LRBA (liabilities reprice before assets) bank is vulnerable 
to an unexpected increase in interest rate risk, if rates rise, it loses money in the cash market. By 
buying interest rate futures or forwards or by engaging in an interest rate swap in which the LRBA 
bank pays fixed and receives floating rate, positive cash flows are generated by the particular in-
terest rate derivative when the interest rates rise. If the hedge is perfect, then the losses in the cash 
market will be offset exactly by the positive cash flows in the derivatives markets. If the hedge is 
less than perfect, then losses are not offset completely and the LRBA bank’s net exposure shows a 
vulnerability to unexpected increases in interest rates (Sinkey, 2002).  

An ARBL (assets reprice before liabilities) bank can also be vulnerable to an unexpected 
decrease in interest rates, and this means that the bank will lose money in the cash market if rates 
decline. By selling interest rate forwards, futures or by engaging in an interest rate swap in which 
the ARBL bank pays floating and receives fixed, positive cash flows can be generated by the par-
ticular interest rate derivative if the rates fall. If the hedge is perfect, then the losses on assets will 
be offset exactly by positive cash flows in the derivatives market. If the hedge is less than perfect, 
then losses are not offset completely and the ARBL bank’s net exposure still reflects a vulnerabil-
ity to unexpected decreases in interest rates (Sinkey 2002). 

Interest rate swaps can thus reduce interest rate risk either by converting a fixed-rate in-
come stream to a variable-rate stream or by converting a variable-rate stream to a fixed-rate 
stream. Used in the first way, a swap shortens the duration of assets, and used in the second way, it 
increases the duration of liabilities. Either or both approaches can help overcome the typical 
bank’s mismatch between long-duration assets and short-duration liabilities. This has several 
shortcomings. First, if the commercial borrower defaults, then the variable rate income stream 
stops and the bank must turn elsewhere when it desires to continue trading fixed-rate or floating-
rate payments. By that time, interest rates may have changed, making it difficult for the bank to 
find another counterparty at the original terms and the hedge is thus not perfect. Second, the ar-
rangement seemingly requires the bank to find another institution with repricing needs exactly 
opposite to its own. Approximate matches can be accommodated by more complicated contracts 
involving more than two assets or parties. A related problem is that if all banks want to be on the 
same side of the deal, there may not be enough counterparties willing to take the other side. Fu-
tures contracts can be used to create cash flows that offset losses on the original portfolio 
(Schaffer, 1991).  

4.6. Other uses, advantages and disadvantages of derivatives 

Apart from using derivatives for interest rate risk management (hedging against interest 
rate risk), they can also be used to:  

• Lower funding cost (Wilson & Hollman, 1996); 
• Diversify sources of funding (Wilson & Hollman, 1996); 
• Hedge debt (Wilson & Hollman, 1996); 
• Hedge changes in foreign currency exchange rates (Wilson & Hollman, 1996); 
• Manage the risk related to day-to-day operations (Anon, 1997); 
• Manage the balance sheet and results (Anon, 1997); and 
• Take open or speculative positions to benefit from anticipated market movements 

(Anon, 1997).   
 
Using financial derivatives has the following advantages: 
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• Risk, which could not be easily avoided previously, can now be insured (Damant, 
2000); 

• Derivatives provide a relatively inexpensive means for banks to alter their interest 
rate risk exposure (Hirtle, 1996); 

• Derivatives provide a means for banks to more easily separate interest rate risk man-
agement from their other business objectives (Hirtle, 1996); 

• Banks that use derivatives can increase their business lending faster than banks that 
do not use derivatives and derivative usage thus fosters more loan making or finan-
cial intermediation (Brewer & Moser, 2001); 

• Managing interest rate risk through derivatives may be preferable to balance-sheet 
adjustments using securities and loans because it lessens the need to hold expensive 
capital, implying that derivative usage allows banks to substitute inexpensive risk 
management for expensive capital (Brewer & Moser, 2001); 

• Banks can use derivatives to transform almost any aspect of their business and of the 
structure of their financial statements. They can consider cutting out unprofitable ac-
tivities and making up the gap with appropriate financial instruments, they can deal 
financially rather than physically with commodities and they can easily rearrange 
their financial activities in such a way as to apportion risks and returns exactly as 
they require; 

• Derivatives have the potential to enhance profitability and reduce volatility when 
used properly (Wilson & Holmann, 1996), and can thus increase the potential for 
banks to move towards their desired level of interest rate risk exposure; and 

• Derivatives have the potential to enhance the safety and soundness of banks and to 
produce a more efficient allocation of financial risks (BIS, 1994). 

 
Using financial derivatives, unfortunately, also has disadvantages. They include the following: 
• Derivatives transactions can affect the bank’s overall risk exposure, and derivatives 

can thus be seen as a potential source of increased solvency exposure (Choi & El-
yasiani, 1996); 

• Knowing more about the derivatives position of a bank may not allow outside stake-
holders to determine the overall riskiness of the bank. Banks invest in many non-
derivative instruments that are illiquid and opaque. Thus even if the value of their de-
rivatives positions were known, it would be hard to know how subject to interest rate 
and other risks the bank will be (Choi & Elyasiani, 1996); and 

• There is a fixed cost associated with initially learning to use derivatives. Large banks 
are more willing to incur this fixed cost because they will be more likely to use a lar-
ger amount of derivatives and the fixed cost can thus be spread among opportunities 
(Brewer & Moser, 2001).  

5. Conclusion 
 Banks encounter interest rate risk in several ways, with the most important being, the re-

pricing differences between assets and liabilities. Banks must accept some form of interest rate 
risk, because banks profit from taking risks. It is therefore not only important for banks forecast 
interest rate risks but also to measure and manage it appropriately. 

Traditional ways to measure and manage interest rate risk include gap analysis, duration 
analysis, simulation and scenario analysis. Nowadays derivatives are however used in addition to 
the traditional approaches, because of all the changes that have taken place in the financial mar-
ketplace recently and to make interest rate risk management more effective. Using derivatives can 
thus be considered as a part of any bank’s interest rate risk management strategy and also its total 
risk management strategy to ensure optimal financial performance. 

Apart from interest rate risk management by means of hedging, derivatives can also be 
used for other important purposes, for example, speculation. Despite the advantages of derivatives 
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in the management of banks they unfortunately also have disadvantages, for which banks must be 
prepared, to ensure that the use of derivatives will be more beneficial than detrimental. 
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