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ap_fixedasian_laplace

Output parameters:

e Price

e Delta

Fixed Asian options are priced with Laplace Transform method of [1] and
[2]

/*Computation of Laplace transform*/

L p—v _,

7 exp(— u)(172qu)(uT+V+1)u< 2 >du

L(F(@) = F () = [ exp (~Aa) f (o) do = Bowotmm 2 oo ,

p=V2A+12 q=Zm kx (T =)}, v=2%—1,Snc (t) = S(t) (1+ INC)
INC =108 p=q=* 1+11NC
/* Integral Computation */

This formula is from [2]
J& exp (—u) (1 — 2qu) (340 o (47-2) gy
/* Rieman sums */

Here, we compute the integral with the rieman sum.
IJ‘*V_Q

E] =999 1000*exp< )(1_u )(“;"—1-1) (12173)( 2 )

q
=J* (1000)
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/*Inversion parameters™/
Using the algorithm [3]
A=191, N =15, M =11,
/* INVERSION */
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We should remind that the inversiojp is made throw h.

We compute sum = 4xs (t) = % and suml = Lxsyye (t) =
e2 e2

Fp(3)
2

/* Computation of S[1] = s(N) and Q[1] = s;yc¢(N) which approximate

f@) %/

Fa(y = ik
S[1) = Jp ws (V) = S8 4 DY (<1)" Re (F, (452))
Q1] = L xsine (V) = 23 4+ 2= (—1)* Re (F, (£438))

« . : N
) 1 -
/* Computation of s(N + j), s;ne(N+j) j <= M + 1 for Euler
appromations */
S[i) = Sl = 1]+ (=) « Re (F, (S5 )

2h

QUi = Qlj — 1] + (~1)"* x Re (F, (21200ikr))

/* Computation of Euler appromations */
Avg = Avg + Cnp(M,i) * s (N +1);
Avgl = Avgl + Cnp(M,i) * sinve (N +1);
/* f(h) value */
Then we Ahave the value of the inversion of the Laplace Transform.
Fun = %*Q_M*Avg;
A

Funl = % % 27M % Avgl ;

/* Call Price */

Taking the Call price formula from [2]

CT,t (K) _ exp(—r*((;“_—;));;&[)*S(t)C (h, q)

/* Put Price from Parity*/

Simple calculuous give the call-put parity relationship

Pri(K)=Cr;(K)—Kxexp(—r* (T —1t)) =S (t)xexp (—r (T —1)) *
(exp (— (r — divid) x (T' —t)) — 1)

/*Delta for call option*/

Here we derive the formula from [2] with respect to the variable S(t)

_ [ exp(—rx(T—t))*4.0xS (t) exp(—r*(T—t))*4.0xS(t) 1
Ac—( L Toner o C(hp) — = C(’%Q))*W

/*Delta for put option*/

We use again the call-put parity relation

Ap = Ac—exp (=1 * (T —t))x(exp (= (r — divid) * (T' —t)) — 1)*%
/*Price*/

1
* T—Dw(r—divid)

/*Delta */
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