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Chapter 58:

Interest Rate Caps and Floors and Compound Options

INTRODUCTION

A. Interest-rate caps allow the purchaser to cap the contractual rate associated with a liability
B. Interest-rate floors allow the purchaser to protect the total rate of return of an asset
C. The protection provided by caps and floors is asymmetric, in that the purchaser is protected from adverse moves in the market but maintains the advantage of beneficial moves in market rates

II. FEATURES OF INTEREST-RATE CAPS AND FLOORS

A. The underlying index from which the contractual payments will be determined can be chosen from a set of indexes based on

1. LIBOR

2. Commercial paper

3. Prime rate

4. Treasury bills

5. Certificates of deposit

B. The strike rate is the rate at which the cash flows will be exchanged between the purchaser and seller of the customized interest-rate protection instrument

C. The term of the protection may range from several months to about 30 years, although the liquidity of longer dated caps is not sufficiently high

D. The settlement frequency refers to the frequency with which the strike rate will be compared to the underlying index to determine the periodic contractual rate for the interest-rate protection agreement

E. The notional amount of the agreement on which the cash flows are exchanged is usually fixed, unless the terms of the agreement call for the amortization of the notional amount

1. For instance, in “spread enhancement” strategies, which involve the purchase of an amortizing asset, such as a fixed-rate mortgage-backed security funded by floating-rate capped liabilities, amortization of the cap notional amount may be necessary in order to maintain the spread
III. PRICING OF CAPS AND FLOORS

A. The up front premium is the fee paid by the purchaser to the seller of the interest-rate agreement at the inception of the contract

1. Determined by factors such as

a. The strike rate

b. Volatility of the underlying index

c. The length of the agreement

d. The notional amount

e. Any special features, such as amortization of the notional principal

B. The pricing of both caps and floors draws heavily on option pricing theory
1. An increase in market volatility results in a higher premium for both the cap and the floor

2. The strike rate
a. For a cap is inversely related to the premium paid for the cap because rates have to advance before the cap is in the money

b. For a floor is directly related to the up-front premium
3. The longer the term-to-maturity, the greater the premium because optional protection is available for a longer period of time

4. The agreement with a shorter payment frequency will command a higher premium because there is a greater likelihood of payoff and the payments are determined only on the settlement date

5. There also may be additional contractual features, such as

a. Variable premiums

b. Cost of termination options prior to stated maturity

c. Conversion privileges from one program to another

d. Purchase of a combination of programs, such as interest-rate collars and corridors

IV. INTEREST-RATE CAPS

A. An interest-rate cap can be used to create an upper limit on the cost of floating-rate liabilities
B. If the market rate exceeds the strike rate of the cap on the settlement date, the seller of the cap pays the difference
C. Cap payments are computed as follows

(Index rate — Strike rate) x (Days in settlement period / 360) x
Notional amount
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In this example, the payments to the purchaser of the cap by the seller
can be determined as the quarterly difference between the three-month LIBOR
index and the cap strike rate of 10% times the notional amount of the agreement.
Specifically, the cap payments are computed as follows:

(Index rate — Strike rate) X (Days in settlement period/360)
X Notional amount

For instance, where three-month LIBOR is 11%, the payments made by
the cap seller, assuming 90 days in the settlement period, would be determined
as follows:

(11% — 10%) X (90/360) X 10,000,000 = $25,000

The purchaser does not receive any payments when the reference rate, as
indicated by the value of three-month LIBOR, is below the strike rate of 10%.
The payoff profile of this capped liability is illustrated in Exhibit
58-1. Because the annual amortized premium of the cap is 56 basis points, the
maximum rate associated with the capped liability at a strike of 10% is 10.56%.
In interest-rate scenarios where the value of three-month LIBOR is below 10%,
the interest expense of the capped liability is higher than the unhedged interest
expense by the amount of the amortization of the up-front premium. Given that
the maximum risk exposure associated with the purchase of the cap is limited
to the up-front premium, the dynamics of caps are similar to those of debt

EXHIBIT 58-1

Effective Interest Expense of a Capped Liability
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D. Because the purchaser of the cap benefits in rising rate scenarios, the conceptual options analog is a strip of put options
E. There are several advantages associated with the use of the cap in protecting the interest expense of a floating-rate liability

1. The purchaser of the cap can obtain protection against higher rates and also fund the liabilities at a floating rate to take advantage of lower interest rates

a. In this respect, the capped liability strategy can result in a lower cost of funds than certain fixed-rate alternatives
2. Caps can also be used to synthetically strip embedded caps in floating-rate instruments such as CMO floaters and adjustable-rate mortgages

V. PARTICIPATING CAPS

A. A common theme in the definition of such instruments is the absence of an up-front fee used to purchase the cap

1. One type of participating cap involves the purchase of cap protection where the buyer obtains full protection in the event that interest rates rise
2. In order to compensate the seller of the cap for this bearish protection, the buyer shares a percentage (the participation) of the difference between the capped rate and the level of the floating-rate index in the event that interest rates fall
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EXHIBIT 58-3

Effective Interest Expense for Participating Cap

15.0
o I
140+ — 10% participating cap
-== 10% cap PR
13.0 - —-— Floating-rate funding -

12.0

11.0

Interest expense (annualized)

10.0
9.0
8.0
7.0
6.0 1 1 1 i1
6% 8% 9% 10% 12% 14%
Index level

* The buyer decides the maximum rate on the floating-rate liability, which

leads to the problem of determining the mixture of notional amounts of caps
and swaps.

* The buyer decides on the relative mix of swaps and caps, which leads to the

problem of determining the maximum rate level that can be attained with
this combination.

Regardless of the choice by the buyer, the following relationship should
hold in this type of participating structure:

(Present value of annuity at r, — r,, t) X (% of swap)
= Cap premium X (% of cap)

or
(Present value of annuity at r, — r,, t X (% of swap)
= Cap premium X (1 — % of swap)
or
Present value of annuity at r, — r,_, ¢
% of cap = - Y &7, —
Cap premium + Present value of annuity atr, — r,, ¢
where

r, = Current market swap fixed rate for ¢ periods
r, = Off-market swap fixed rate for ¢ periods





B. Other participating instruments, also known as participating swaps, combine the analytical elements of interest-rate swaps and caps to create a hedge for floating-rate liability costs
1. In a participating cap structure, the firm uses

a. Interest-rate swaps to convert the floating liability rate to a fixed rate
b. Caps to create a maximum upper limit on the remainder of the interest expense of the floating-rate liability
2. However, what distinguishes this structure is that the caps are purchased without paying an up-front fee
a. The purchase is funded by executing the swap (fixed-rate payer/floating-rate receiver) at an off-market rate involving a higher spread than the current market rate for equivalent maturity swaps

 (PV of annuity at r0 – rm, t) x (% of swap) = Cap Premium x (% of cap)



where
rm = Current market swap fixed rate for t periods




r0 = Off-market swap fixed rate for t periods




% of swap + % of cap = 1

VI. INTEREST-RATE FLOORS

A. Interest-rate floors are used to protect the overall rate of return associated with a floating-rate asset
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rates decrease, the coupon payments on floating-rate assets will be lower, be-
cause the repricing of variable-coupon assets is based on a floating-rate index.
In order to protect the asset rate of return in bullish interest-rate scenarios, the
firm could purchase an interest-rate floor. Analogous to caps, the protective
features of a floor can be customized by choosing various attributes of interest-
rate protection.

As an illustration, consider the following interest-rate floor purchased by
an institution to protect the return on Treasury bill-indexed floating-rate assets:

Notional amount: $10,000,000

Underlying index: 3-month Treasury bill

Maturity: 3 years

Floor strike level: 8%

Premium: 85 basis points or 0.85% of
$10,000,000 = $85,000

Settlement frequency: Quarterly

Day count: Actual/360

The cash flow dynamics of interest-rate floors are opposite to those of
interest-rate caps, as illustrated in Exhibit 58—5. As can be seen in this illustra-
tion, a floor is beneficial in bullish interest-rate scenarios. Hence, purchasing a
floor is analogous to buying a strip of call options. In bearish interest-rate sce-
narios, the floating-rate asset earns returns constrained only by the contractual

EXHIBIT 58-5

Effective Return of a Floored Asset
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B. A floor is beneficial in bullish interest-rate scenarios
1. Hence, purchasing a floor is analogous to buying a strip of call options
VII. INTEREST-RATE COLLARS

A. Interest-rate collars involve

1. The purchase of a cap to hedge a floating-rate liability at a higher strike rate
2. The sale of a floor at a lower strike rate to offset the cost of purchasing the cap

B. Three scenarios at the reference date

1. If the underlying index rate exceeds the capped rate on the reference date, the seller of the cap pays the firm the amount above the capped rate
2. If the market rate is less than the floor strike rate, the firm pays the buyer the difference between the floor rate and the index level
3. If the market rate is between the strike rate of the cap and the strike rate of the floor, the effective interest costs of the firm are

a. Normal floating-rate funding costs plus

b. The amortized cap premium (outflow) less

c. The amortized floor premium (inflow)

C. The net effect of this strategy is to limit the coupon rate of the floating-rate liability between the floor strike rate and the cap strike rate
D. The coupon liability rate is adjusted by the net amount of the amortized cap premium paid and the amortized floor premium received to determine the effective interest cost
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EXHIBIT 58-6

Interest-Rate Collar
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purchase of a cap. However, in return for the benefit of lower-cost interest-rate
protection, the firm gives up the benefit from market rallies below the floor
strike rate. Because the interest-rate protection is obtained without fixing rates,
interest-rate collars are sometimes also described as swapping into a bond. How-
ever, this is an inefficient form of creating a collar because of the bid-ask vol-
atility spread” associated with the structure. Given that the strategy involves
buying a cap and selling a floor, the premium paid for the cap is based on a
higher offer volatility, whereas the premium received for the floor is based on
a lower bid volatility.

INTEREST-RATE CORRIDORS

An alternative strategy to reduce the cost of the cap premium is to buy a cap at
a particular strike rate and sell a cap at a higher strike rate, reducing the cost
of the lower strike cap and hedging the interest expense of a floating-rate lia-
bility. In contrast to an interest-rate collar, the firm maintains all the benefit of
falling interest rates, because there is no sale of a floor. As long as rates are
below the strike rate of the lower strike cap, the effective interest expense of
the firm is limited to normal borrowing cost plus the amortized net cap premium.
As interest rates increase above the lower strike rate, the interest cost to the firm

2. See the discussion on termination of caps and floors later in this chapter.





E. The main benefit from an interest-rate collar is that the firm obtains protection from interest-rate increases at a considerably lower cost than with the purchase of a cap
1. In return for the benefit of lower-cost interest-rate protection, the firm gives up the benefit from market rallies below the floor strike rate
2. Because the interest-rate protection is obtained without fixing rates, interest-rate collars are sometimes also described as swapping into a bond
VIII. INTEREST-RATE CORRIDORS

A. An alternative strategy to reduce the cost of the cap premium is to buy a cap at a particular strike rate and sell a cap at a higher strike rate, reducing the cost of the lower strike cap and hedging the interest expense of a floating-rate liability

1. In contrast to an interest-rate collar, the firm maintains all the benefit of falling interest rates, because there is no sale of a floor

2. As long as rates are below the strike rate of the lower strike cap, the effective interest expense of the firm is limited to normal borrowing cost plus the amortized net cap premium
3. As interest rates increase above the lower strike rate, the interest cost to the firm is capped until market rates are above the higher strike cap
4. As interest rates rise above the strike rate of the second cap, interest costs increase by the amount of the outflow of the cap
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is capped until market rates are above the higher strike cap. As interest rates
rise above the strike rate of the second cap, interest costs increase by the amount
of the outflow of the cap.

As an illustration, consider the case of a firm that purchases a cap at a
strike rate of 11% and sells a cap at a strike rate of 15% to offset the cost of
the first cap. The profit and loss profile of this strategy is presented in Exhibit
58—7. At market rates below 11%, the caps are out of the money, and the firm’s
effective interest cost floats at normal borrowing costs plus the net amortized
cap premium. As interest rates increase above 11%, the first cap is in the money
and starts paying cash flows to the firm to offset the higher coupon associated
with the floating-rate liability. This allows the firm to cap the effective interest
expense at a rate of 11% plus the net amortized cap premium. However, at rates
higher than 15%, the second cap becomes in the money, and the firm has to
start paying cash flows to the cap buyer. The net effect of this development is
to increase the liability costs by the amount of cash outflows associated with
the second cap.

Although interest-rate collars allow the firm to offset the cost of capping
floating-rate liabilities, a word of caution is in order, especially if the caps are
struck under the auspices of a zero-premium strategy. Cap premiums are deter-
mined by principles of option pricing theory; consequently, the premium re-
ceived for a 15% cap will be less than the premium paid for the 11% cap because
of the higher strike rate and bid-offer volatility spreads. Therefore, in a zero-

EXHIBIT 58-7

Interest-Rate Corridor
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IX. CAP/FLOOR PARITY
A. The cap/floor swap parity may be stated as

Long cap + Short floor = Fixed swap

B. However, for cap/floor swap parity to hold, the fixed rate of the swap should be paid on the same basis (actual/360 days, 30/360 days, or actual/365 days) as the floating rate, not a varying basis on the two rates
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EXHIBIT 58-8

Synthetic Swap Cap/Floor Swap Parity
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synthetic cap could be created by buying a floor and entering into an interest-
rate swap, paying fixed at the floor strike rate and receiving floating using the
same underlying index as the floor. Such arbitrage possibilities due to deviation
from cap/floor swap parity also ensure efficient pricing in these markets.

TERMINATION OF CAPS AND FLOORS

As is apparent from the discussion on the characteristics of caps (floors), these
instruments are essentially a strip of put (call) options on forward interest rates.
Hence, caps and floors are priced using the same theoretical and analytical con-
cepts involved in pricing options. The termination value of caps and floors can
be determined using concepts similar to those involved in determining the mar-
ket value of options (premium) prior to expiration; in interest-rate swaps, where
the termination of swaps is based on the bid-ask spread to the Treasury yield,
the bid-ask spread for caps and floors is stated in terms of volatility. On a
practical basis, this is a much “cleaner’”” method of determining bid-ask spreads
in the cap and floor market than deriving forward curves using bid and ask yield
spreads. In order to compensate the financial intermediary for the market-making
function, the offer volatility is higher than the bid volatility. Because option
premiums are directly related to volatility, the difference between the offer pre-





C. The cost of a market swap is zero because no premium cash flows are exchanged at inception

1. Using cap/floor swap parity, the cost of a cap should be the same as the cost of a floor struck at the same rate on an identical index
2. Unless this relationship is true at every point, an arbitrage exists in these markets that could be used to emulate the characteristics of the overpriced instrument

X. TERMINATION OF CAPS AND FLOORS

A. As is apparent from the discussion on the characteristics of caps (floors), these instruments are essentially a strip of put (call) options on forward interest rates

B. The termination value of caps and floors can be determined using concepts similar to those involved in determining the market value of options (premium) prior to expiration
XI. COMPOUND OPTIONS

A. Interest-rate protection provided by conventional options, such as puts and calls, and derivative option-like instruments, such as caps and floors, extends over a specified period of time
B. For a shorter time horizon where the holding (outstanding) period of the asset (liability) is subject to change, firms can use interest-rate debt options
1. Such options can be used to manage asset/liability spreads or offset short-term opportunity losses associated with long-term interest-rate protection instruments
2. In recent years, an important innovation known as compound options or split-fee options has allowed investors to limit losses of such short-term option strategies by permitting them to assess market conditions before purchasing additional optional coverage
C. Compound options, which are essentially options on options, allow the firm to purchase a window on the market by paying a premium that is less than the premium on a conventional option on the same underlying instrument
1. The optional coverage can be extended at expiration of the window period by paying another premium

2. In essence, compound options provide an additional element of risk management by providing the opportunity to further limit downside losses associated with asymmetric coverage without sacrificing the essential ingredients of optional coverage
D. Compound options allow the investor to purchase an option to exercise another option by paying a fee known as the up front premium for a specified period of time
1. At the end of this period, known as the window date, the investor may exercise the option on the option by paying another fee known as the back-end fee
2. Split-fee options also have been labeled up and on options
E. Comparison with Conventional Option Strategies

1. Compound options offer several advantages over conventional options, such as

a. Additional leverage and greater risk-management capabilities
2. With the compound put option, the same degree of protection afforded by the conventional put is available in bullish interest-rate scenarios at a much lower cost
F. Uses of Compound Options

1. Compound options have been used mainly to hedge mortgage pipeline risk, especially the risk of applicants seeking alternative sources of financing or canceling the loan
a. This risk, known as fallout risk, is usually hedged by purchasing put options
b. With a compound put option, the mortgage lender can obtain the same optional protection at a much lower cost and retain the flexibility of extending the protection after assessing market conditions
2. Portfolios using active call-buying programs as yield-enhancement vehicles may purchase compound calls when there is uncertainty regarding an impending fall in interest rates
a. Instead of purchasing a higher-premium conventional call, the compound call allows the portfolio manager to purchase a window on the market for a lower cost
3. Compound options, such as calls, can also be used in conjunction with longer-term instruments, such as fixed interest-rate swaps, to offset short-term opportunity losses caused by a fall in interest rates
a. However, perhaps the largest potential use of compound option technology lies in the application of these concepts to the cap and floor market in designing long-term options on options
b. Recall that caps (floors) are essentially a package of European puts (calls) on forward interest rates
c. The market for options on caps and floors, which allow the buyer to either cancel or initiate customized interest-rate protection, is still fairly undeveloped, but the potential uses of such instruments are enormous

d. As with any optional coverage, the development of such options on a series of options will add another element of flexibility provided by customized risk-management instruments
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