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11.7  Pricing a European Call in a Jump Model

Pricing a European call when the underlying asset is a jump process.

Two cases：

11.7.1 The underlying asset is driven by a single Poisson process

11.7.2 The underlying asset is driven by a Brownian motion and a 

compound Poisson process.

The market is complete in the first case and incomplete in the second. 



11.7.1 Asset Driven by a Poisson Process



Change to a risk-neutral measure ෩ℙ

In order to rule out arbitrage, we must assume ෨𝝀 > 𝟎, which is 
equivalent to



is equivalent to

Since ෩𝑴 𝒕  is a martingale, the discounted asset price is a 
martingale under ෩ℙ.



For 𝟎 ≤ 𝒕 ≤ 𝑻, let 𝑽(𝒕) denote the risk-neutral price of a European 
call paying 𝑽 𝒕 = 𝑺 𝑻 − 𝑲 + at time T.

The discounted call price 

Pricing Formula for risk-neutral price of a European Call

is a martingale under the risk-neutral measure. 

⇒



𝑺(𝟎)𝒆 𝒓−෨𝝀𝝈 𝑻(𝝈 + 𝟏)𝑵(𝑻)

⇒



Replacing S(t) by dummy variable x.

then,







The partial differential equation that 𝐜 𝒕, 𝒙 must satisfy.

⇒ 𝒅𝒕 term of 𝒅 𝒆−𝒓𝒕𝒄(𝒕, 𝑺(𝒕))  should be “zero”.



First, using Ito-Doeblin formula











Martingale

Martingale
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