AMERICAN CURRENCY FORWARD

BY YUE KUEN KWOK AND KA WO LAU

The usual forward contract specifies the exact maturity date for the delivery of a predetermined
fixed amount of the underlying asset. In order 1o make the forward more attractive to potential
custﬁﬁlers, the forward writer may structure a contract that allows certain flexibilities on the period
of delivery, frequency of deliveries and the amount in each delivery. Recently, a new form of
American style cumrency forward contract has gained popularity in the over-the-counter foreign
exchange markets. The holder of the American currency forward agrecs to exchange a notional
amount of domestic currency into foreign currency by the maturity date of the contract. Howevér,
she is given the right to exchange ary portion of the notional at @ry time during the life of the
contract, according 10 the exchange rates that have been pre-spec ificd over different periads within
the contract's life. Note that there are no limitations on the total number of deliveries and the
amount in each delivery, except that the whole notional amount of domestic currency must be
converted into foreign currency by the maturity date.

At the first glance, the vested flexibility of converting any amount of domestic currency into
foreign currency at any time within the contract’s life scems to be highly beneficial to the holder.
The corresponding optimal conversion policy to be adopted by the helder would seem quite
complicated. However, 1t can be argued that if the holder chooses to convert at any instant, she
should optimally convert the whole notional amount {or otherwise not o convert any amount at
all). To understand the argument, observing that with known values for the time 1o expiry and level
of prevailing exchange rate, one can determine both the exercise value of a given amount of
domestic curency if that amount is converted into foreign currency immediatcly and the
contimeation value if no conversion occurs. The holder will choose to exercise optimally whenever
the exercise value exceeds the continuation value. lmportantly. this gxercisc (OF CONVErsion)
decision is independent of the amount to be exercised. Therefore, when the prevailing exchange
rate reaches certain value beyond which the exercise value exceeds the continuation value, then the

holder should optimally exercise the whole noticnal amount in one whole sum. It would be sub-



optimal Lo leave any amount unexercised since the continuation value of the unexercised portion Is
below the corresponding exercise value upon CONVErston.

Once the optimal policy of either converting all er none is revealed, the analysis of the
American currency forward resembles that of the American currency call option. The only
difference is that the exercised payoff is §— X for a forward while the payoff becomes max(S — K,
0y for a call option. Here, S is the exchange rate and K is the forward’s delivery price {or the
option’s strike price). To price an American currency forward in the Black-Scholes framework, one
may apply the standard trinomiaj scheme, incorporating the usual dynamic programming procedure
that takes the maxinum of the continuation value and exercise value at each lattice node.

It would be interesting to compare the optimal exercise 1:J<:';.1|.1na:151r§,.r and the early exercise
premium of an American currency forward with those of the American currency call optien
counterpart. In FIGURE A, we show the optimal exercise boundary $*(t} of an American currency
forward and the call option counterpart, where 1 is the time to cxpiry. We assume constant delivery
price of 50 throughout the forward’s life, and the same value is used for the aption’s strike price. In
the calculations, we assume the values of volatility, domesuc intcrest rate and foreign interest rate
10 be 30%. 10% and 8%, respectively. The figure reveals that § '_,rr,,.. ard <8 'r,;,m,, at all values of 1.
This result indicates that the currency forward holder optimally chooses to exercisc at a lower
eritical exchange'rate in comparison with the currency option holder. To explain this phenomenon
using financial argument, we recall the advantages and disadvantages of the early exercise decision.
Upon early exercisin.g, for both forward and call option, the hoider gains on the foreign interest
payments received by holding the foreign currency but loses on the domestic interest payments. In
addition, the option holder also loses on the intrmsic insurance value associated with the option {the
protection against downside drop in exchange rate). Hence, the option holder should choose to
exercise at a higher critical exchange rate so that the chance of regret of exchange rate dropping at
future times is small.

In FIGURE B, we show the comparison of the ratio of the early exercise premium to the
European value {in percentage) of an American currency forward and the call option counterpart.
The same set of parameter values is adopted as those in FIGURE A. In addition, the exchange rate
and the time to expiry are taken to be 50 and 2, respectively. For both the forward and call option,
we observe that the ratio of lhé early exercise premium to the value of the European counterpart

increases with volatility, and the rate of increasc is more significant for the forward. The reasons



far thess observations are Lwe-fold. On one hand. the carly exercise right i5 rore valuable o ke
forward holidet sinee ibe met goin upon early exercisig 15 higher compareal 0 tha ol e call
uprion. On the ather hand, 1he value of w Europenn forward stays constam 1o all volatilities while
ihe value of & Furopcan call oplion increases wity increasiog volatilily. This beads g a smaller calio
resulted for the Americat call opion.

Funher issues to be explorsd an the pricing of the Amencan cumamy lorward shoold
milude the analysg on e impact ol the stochastic domestic and foreigh itrerest rates on the early
expreise decizion and the carly exercise premium, Als. wder shechiastic inlerssl FECE EnviTHuenl.

how {he farward writer sets the delivery prices over difteront periods of the lorward’s lile?

Written by Yur Kuen Kwok and Kas Wao Law Ausociawe Pridessor and PhI? cancidane,

respeclively, al the Hong Keng Unnversity of Suivnoe and “I'cehnology.



FIGLURE A: COMPARISON (F THE OFTIMAL EXFRUISE BOUNDARY OF AM
AMERICAN CURRENCY FORWARD AND TS AMERICAN CLRRENCY CALL
QFTION COUNTERPART.

“ Amencancpbon

L
"1
M .
H rl
Arreencr Tornoars ‘
0 P i
ﬁ _
R
&L -t ! L :
o 0.z 0.da ] ;1 0.e 1 17 1.4 1E 18 z



FIGURE B: COMPARISON OF THE RATIO OF THE EARLY EXERCISE PREMIUM
TO THE EUROPEAN VALUE {IN PERCENTAGE) OF AN AMERICAN CURRENCY
FORWARD AND ITS AMERICAN CURRENCY CALL OPTION COUNTERPART.
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