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Practice Problem for exam MFE for the week after 10/13/07.

Consider a 6-month American call on British pounds. You are given:
• The current exchange rate is 1.43 US dollars per pound.
• The strike price of the put is 1.4 US dollars per pound.
• The volatility of the exchange rate is σ = 0.3.
• The US dollar interest rate (continuously compounded) is 0.08.
• The British pound interest rate (continuously compounded) is 0.09.

Using a two-period binomial model, calculate the price of the call.

(A) less than 0.1
(B) at least 0.1 but less than 0.15
(C) at least 0.15 but less than 0.2
(D) at least 0.2 but less than 0.25
(E) more than 0.25

Solution: B.
Each period is of the length 

€ 

h = T
2= 0.25. First, we will compute u, d, the risk-neutral

probability of an up move 

€ 

p∗ , and the risk-neutral probability of a down move 1-

€ 

p∗ .

€ 

u = e r−rf( )h+σ h
= e 0.08−0.09( )0.25+0.3 0.25 =1.158933.

d = e r−rf( )h−σ h
= e 0.08−0.09( )0.25−0.3 0.25 = 0.856559.

€ 

p∗ = 

€ 

e r−rf( )h − d
u − d

=
e −0.01( )0.25 − 0.858559
1.158933− 0.858559

= 0.4626.

1 - 

€ 

p∗= 0.5374.

The 2-period binomial tree for exchange rate is shown below.
The numbers within parentheses are the payoffs of the put option if exercised.



Time 0 Time h  Time 2h 

1.9207
(0.5207)

1.6573
(0.2573)

1.43 1.4229
(0.03) (0.0229)

1.2277
(0)

1.0541
(0)

The payoffs at maturity (time 2 h) are

€ 

Cuu = 1.9207 −1.4( )+ = 0.5207,

€ 

Cud = 1.4229 −1.4( )+ = 0.0229,

€ 

Cdd = 1.0541−1.4( )+ = 0,

Now we calculate values of the put at time h for various states of exchange rate.

€ 

Cu = e−0.02 0.4626Cuu + 0.5374Cud( ) = 0.2482,

€ 

Cd = e−0.02 0.4626Cdu + 0.5374Cdd( ) = 0.0104.

Since the option is American, we should compare 

€ 

Cu  and Cd  with the values of the
option if it is exercised at time h, which are 0.2573 and 0, respectively.
Since 0.2573 > 0.2482, it is optimal to exercise the option at this time and, therefore, we
replace the value of 

€ 

Cu= 0.2482 with 

€ 

Cu= 0.2573.

Finally, we compute the time 0 price of the put:

€ 

C = e−0.02 0.4626Cu + 0.5374Cd( ) = e−0.02 0.4626 × 0.2573+ 0.5374 × 0.0104( ) = 0.1221.

Since this value is greater than 0.03, it is not optimal to exercise at time 0 and hence the
price of the put is 0.1221.
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