
(1) Consider a three months ATM call with strike 40 on an underlying asset with spot price 40
following a lognormal distribution with volatility 20% and paying dividends continuously at
1%. Assume the risk–free interest rate is constant at 5%.

(i) Compute the Black–Scholes value of the call using the routine from Table 3.1 for com-
puting approximate values for cumulative distributions of the standard normal variable;

(ii) Compute the Black–Scholes value of the call using Simpson’s rule with tolerance 10−12

to compute approximate values for cumulative distributions of the standard normal variable.

(2) In a Black–Scholes framework, find the value of an option with payoff

V (T ) = max
(
K −

√
S(T ), 0

)
.

(3) Consider a five months European call option with strike 45 on an underlying asset with spot
price 50, following a lognormal distribution with drift 3% and volatility 30%, and paying
1% dividends continuously. Assume that the risk–free rate is constant at 3%.

(i) Compute and explain the difference between N(d1) and the Delta of the option;

(ii) Compute and explain the difference between N(d2) and the probability that the call
option expires in the money.

(4) A European asset-or-nothing option that expires at time T pays its holder the asset value
S(T ) at time T if S(T ) > K and pays 0 otherwise. Determine the no-arbitrage cost of such
an option as a function of parameters s, T , K, r, σ. Find its Delta.

(5) Consider a squared call with strike K and maturity T , i.e. a European option (on the spot
price) whose payoff at maturity T is ((S(T ) −K)+)2. Give a formula for the value of the
squared call at time 0, analogous to the standard formula S(0)N(d1)−Ke−rTN(d2) for an
ordinary call. Evaluate its Delta as well.
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