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1 Model specification

The article proposes to work with stochastic models under the forward measure, and to take the underlying
asset as a forward contract. The price of a call option with strike K and maturity T at time 0 is

Π0(K) = D0TE(FT T − K)+

Where FtT is the price of a forward contract at time t, and DtT is the price of a zero coupon. The expectation
is taken under the forward measure. More precisely, we have the following dynamics

{

dFtT =
√

vtT FtT dW 1
t

dvt = (a − bvt)dt + σ
√

vtdW 2
t

where W 1 and W 2 are standard brownian motions such that d〈W 1
t

, W 2
t

〉 = ρdt.

2 Second order approximation formula for pricing European call

We use the smart expansion introduced by Larsson [1] to give an analytical accurate approximation of the
above call European price. More precisely, we use the second order approximation price formula given [1], to
write
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where
Π̄0

0 = D0T (F0T N (d1) − KN (d2),
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log
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+
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ΣT , d2 = d1 −
√

ΣT ,

ΣT = (v0 − b)
1

b
(1 − e−aT ) + bT

Explicit forms of the greeks in formula (1) are given in details in [1].
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