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A FRA 15 an agreement that a certain specified interest rate, R, . will apply to a certain

principal. L | for a certain specified future time period. Suppose that the rate observed in the
market for the future time period at the beginning of the time period proves to be R, . If the
FRA 1s an agreement that R, will apply when the principal 1s invested. the holder of the
FRA can borrow the principal at R, and then invest 1t at R, . The net cash flow at the end of
the period 15 then an nflow of R L and an outflow of R, L . If the FRA 15 an agreement that
R, will apply when the principal 1s borrowed. the holder of the FRA can invest the borrowed
prmcipal at R, . The net cash flow at the end of the period 1s then an inflow of R L and an

outflow of R L _ In either case we see that the FRA mnvolves the exchange of a fixed rate of
mnterest on the principal of L for a floating rate of interest on the principal

The Eurodollar futures price has inereased by 6 basis points. The investor makes a gain per
contract of 25x6=2%150 or $300 in total.

If the bond to be delivered and the time of delivery were known, arbitrage would be
straightforward. When the futures price 1s too high. the arbitrageur buys bonds and shorts an
equivalent number of bond futures contracts. When the futures price is too low, the
arbitrageur shorts bonds and goes long an equivalent number of bond futures contracts.
Uncertainty as to which bond will be delivered mntroduces complications. The bond that
appears cheapest-to-deliver now may not in fact be cheapest-to-deliver at maturity. In the
case where the futures price 1s too high. this 1s not a major problem since the party with the
short position (1.¢., the arbitrageur) determines which bond is to be delivered. In the case
where the futures price is too low, the arbitrageur’s position 1s far more difficult since he or
she does not know which bond to short: it is unlikely that a profit can be locked in for all
possible outcomes.
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Duration-based hedging procedures assume parallel shifts in the yield curve. Smce the 12-

year rate tends to move by less than the 4-year rate, the portfolio manager may find that he or
she 15 over-hedged.
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180-day rate is 10.4% with continuous compounding. This suggests the following arbitrage

opportunity:
1. Buy Eurodollar futures.
2. Borrow 180-day money.
3. Invest the borrowed money for 90 days.
6. :

A has an apparent comparative advantage in fixed-rate markets but wants to borrow floating.
B has an apparent comparative advantage in floating-rate markets but wants to borrow fixed.
This provides the basis for the swap. There 1s a 1.4% per annum differential between the
fixed rates offered to the two companies and a 0.5% per annum differential between the
floating rates offered to the two companies. The total gain to all parties from the swap 1s
therefore 1.4—0.5=10.9% per annum. Because the bank gets 0.1% per annum of this gain, the
swap should make each of A and B 0.4% per annum better off. This means that it should lead
to A borrowing at LIBOR —0.3% and to B borrowing at 6.0%. The appropriate arrangement
is therefore as shown in Figure S7.1.
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Figure S7.1: Swap for Problem 7.1
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The spread between the interest rates offered to X and Y is 0.8% per annum on fixed rate
mvestments and 0.0% per annum on floating rate investments. This means that the total
apparent benefit to all parties from the swap is 0.8%perannum. Of this 0.2% per annum will
go to the bank. This leaves 0.3% per annum for each of X and Y. In other words. company X
should be able to get a fixed-rate return of 8.3% per annum while company Y should be able
to get a floating-rate return LIBOR. + 0.3% per annum. The required swap is shown m Figure
57.3. The bank earns 0.2%. company X earns 8.3%. and company Y earns LIBOR + 0.3%.
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Figure S7.3: Swap for Problem 7.9

An amount
$20,000,000:x0,02:x0.25=58100,000

would be paid out 3 months later.

9. A swap option (or swaption) is an option to enter into an interest rate swap at a
certain time in the future with a certain fixed rate being used. An interest rate
swap can be regarded as the exchange of a fixed-rate bond for a floating-rate
bond. A swaption is therefore the option to exchange a fixed-rate bond for a
floating-rate bond. The floating-rate bond will be worth its face value at the
beginning of the life of the swap. The swaption is therefore an option on a
fixed-rate bond with the strike price equal to the face value of the bond.

10. A forward start option is an option that is paid for now but will start at some
time in the future. The strike price is usually equal to the price of the asset at
the time the option starts. A chooser option is an option where, at some time in
the future, the holder chooses whether the option is a call or a put.

11. No, it is never optimal to choose early. The resulting cash flows are the same
regardless of when the choice is made. There is no point in the holder making a
commitment earlier than necessary. This argument applies when the holder
chooses between two American options providing the options cannot be
exercised before the 2-year point. If the early exercise period starts as soon as
the choice is made, the argument does not hold. For example, if the stock price
fell to almost nothing in the first six months, the holder would choose a put
option at this time and exercise it immediately.

12. The option is in the money only when the asset price is less than the strike
price. However, in these circumstances the barrier has been hit and the option
has ceased to exist.

13. No. If the future’s price is above the spot price during the life of the option, it
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14. As we increase the frequency we observe a more extreme minimum which
increases the value of a floating lookback call.

15. As we increase the frequency with which the asset price is observed, the
asset price becomes more likely to hit the barrier and the value of a
down-and-out call goes down. For a similar reason the value of a down-and-in
call goes up. This adjustment moves the barrier further out as the asset price is
observed less frequently. This increases the price of a down-and-out option and
reduces the price of a down-and-in option.

16. If the barrier is reached the down-and-out option is worth nothing while the
down-and-in option has the same value as a regular option. If the barrier is not
reached the down-and-in option is worth nothing while the down-and-out
option has the same value as a regular option. This is why a down-and-out call
option plus a down-and-in call option is worth the same as a regular option. A
similar argument cannot be used for American options.

17. A regular call option with strike price K 3 plus a binary call option that pays
off K,-K is a gap call option that pays off S, — K, when S, >K,.

18. :
A floating lookback call provides a payoff of 57 —S_, . A floating lookback put provides a
payoffof §__—S;. A combination of a floating lookback call and a floating lookback put
therefore provides a payoffof S -5 .
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