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Abstract.

1. Lecture 12: Pricing and hedging of derivatives in continuous time
models

We will discuss here pricing and hedging of European, American and Israeli
contingent claims in market models where the stock evolution is described by the
geometric Brownian motion. This material can be found in [2], [3], [4] and [1].

We consider the Black-Scholes financial market where the price of a bond at time
t is given by Bt = B0e

rt with r ≥ 0 being the interest rate and the price of a stock

at time t is given by the geometric Brownian motion St = S0 exp((µ− σ2

2 )t+ σWt)
where Wt is the standard Brownian motion starting at 0. The value of a self-
financing portfolio corresponding to a trading strategy π = (βt, γt) is given by

Xπ
t = x+

∫ t

0

βudBu +

∫ t

0

γudSu.

Similarly to the discrete time case the fair price of derivatives is defined is based
on the notion of hedging and the definitions are the same. Thus, the fair prices
of derivatives are given in the continuous time case by the formulas similar to the
discrete time case as stated in the following theorem.

1.1. Theorem. Denote by E∗ the expectation with respect to the unique martingale
measure P ∗ in the Black-Scholes market and let T be the horizon. Then the fair
price V of a contingent claim with a payoff process R is given by

(i) in the European case:

V = B0E
∗(
RT
BT

);

(ii) in the American case:

V = sup
0≤τ≤T

B0E
∗(
Rτ
Bτ

),

where the supremum is taken over the stopping times;
(iii) in the Israeli (game) case

V = inf
0≤σ≤T

sup
0≤τ≤T

B0E
∗(
R(σ, τ)

Bσ∧τ
),

where both the infimum and the supremum are taken over the stopping times.
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