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11.5 Stochastic Calculus for Jump Process



Itô-Doeblin Formula for One Jump Process



Itô-Doeblin Formula for One Jump Process

Itô’s lemma：



Itô-Doeblin Formula for One Jump Process



Itô-Doeblin Formula for One Jump Process

𝒅𝑱 = 𝟎, 𝒅𝑿 𝒔 = 𝚪 𝒔 𝒅𝑾 𝒔 + 𝚯 𝒔 𝒅𝒔 = 𝒅𝑿𝒄 𝒔 , 𝒅𝑿(𝒔)𝒅𝑿(𝒔) = 𝚪𝟐(𝒔)𝒅𝒔
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Theorem 11.5.1

Before the Jump
After the Jump

ቊ
𝑿 𝒕 = 𝑿 𝟎 + 𝑰 𝒕 + 𝑹 𝒕 + 𝑱(𝒕)

𝑿 𝒕 − = 𝑿 𝟎 + 𝑰 𝒕 + 𝑹 𝒕 + 𝑱(𝒕−)
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Example 11.5.2

ቊ
If there is a jump at time 𝒖, ∆𝑵 𝒖 = 𝟏.

If there is no jump at time 𝒖, ∆𝑵 𝒖 = 𝟎. 

⇒



Example 11.5.2

𝑴 𝒖 = 𝑵 𝒖 − 𝝀𝒖, 𝒅𝑴 𝒖 = 𝒅𝑵 𝒖 − 𝝀𝒅𝒖



Example 11.5.2



Example 11.5.2



Corollary 11.5.3



Corollary 11.5.3



Corollary 11.5.3





Corollary 11.5.3



Corollary 11.5.3

𝑴 𝒖 = 𝑵 𝒖 − 𝝀𝒖, 𝒅𝑴 𝒖 = 𝒅𝑵 𝒖 − 𝝀𝒖
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Corollary 11.5.3

𝑾 𝟎 = 𝟎,𝑾 𝒕 ~ 𝑵(𝟎, 𝒕), MGF of 𝑾 𝒕 = 𝒆
𝟏

𝟐
𝒖𝟐𝒕
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