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A derivative contract is a financial contract whose value is derived from the
values of one or more underlying assets, reference rates, or indices of asset values
or reference rates. In this study, we will focus on the energy derivative. The en-
ergy derivative is a derivative contract in which the underlying asset is based on
energy products including oil, natural gas and electricity, which trade either on an
exchange or over-the-counter.

When the derivative price IV depends on the energy spot price S and the time
t, the price V should satisfy the differential equation:
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The expiration condition of the European future option price is given as follows

V(F,T) = max(F(T) — E,0) (for Call)
V(F,T) = max(E — F(T),0) (for Put)

where the parameter E is the strike price on the expiration date T'. The function F’
is given as
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Use of equation (2) gives the following equation from equation (1)

Y o
e F? —rV =
5 + 5 iy rV =0 (3)

The above equation is discretized with Crank-Nicolson method and the radial
bases function approximation V ~ 7 At ¢;. Finally, we have

HViTAt = gyt (4)
The symbols H and G are differential operators.

Equation (4) is solved backward from the expiration date T to the date of pur-
chase in order to valuate the derivative price.
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