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Option pricing PDE

● Derivative u(t,S) with pay-off Φ(S) at maturity T

● u(t,S) = e−r(T−t)E [Φ(ST )∣St = S]
● Feynman-Kac formula:

∂u

∂t
+Au = 0

u(T ) = Φ(ST )
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Neural network algorithm

1 Initialize θ0

2 For each training stage:

1 Generate random inputs x i

2 Calculate the cost L(θn, x i)
3 Take step θn+1 = θn − αn∇θL(θn, x i)
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Deep Galerkin Method

∂u

∂t
+Au = 0

u(T ) = Φ(ST )

L(θn, x i) = ∥
∂u

∂t
+Au∥

2

L2([0,T ];Ω)
+ ∥u(T ) −Φ(ST )∥2L2(Ω)
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Result
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