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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*/

£(f(a)) = F () = J§¥ exp(=Aa) f (a) de = boorfomme oot

2
p=V2A+12 q= g kx (T =)}, v=2%-1,Snc(t) = S(t) (1+ INC)
INC=10"8p=qx*

1
1+INC

/* Integral Computation */

This formula is from [2]

1 ptv pn—v
Jot exp (—u) (1 — 2qu)< 7441 3, (55-2) gy
/* Rieman sums */

Here, we compute the integral with the rieman sum.

p—v -2

252?99 ﬁ * exp (—%) (1- uj)(”}!-f—l) (12%)( 72 -2)

uj:j*(ﬁ).
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q - A(A—2-2v)I (52 -1)

/*Inversion parameters™/
Using the algorithm [3]
A=191, N =15, M =11,

/* INVERSION */

We should remind that the inversion is made throw h.

A A
We compute sum = L4xs(t) = FQ(;’L) and suml = Yxsye (1) = Fp(22h)
e2 e 2

/* Computation of S[1] = s(N) and Q[1] = s;nc(N) which approximate
f@)

A _ .
S[1) = L v s (V) = ZZ0 4 SN (—1) Re (F, (455))

>

&S = .
QM) = L+ spve (N) = ZF 4 SN (—1)" Re (B, (44382

/* Computation of s(N + j), sine (N +j) j <=M + 1 for Euler ap-
promations */

S[j) = S[j — 1] + (=) % Re (F, (A250kn))
QU = QU — 1]+ (1) « Re (B, (2200 )
/* Computation of Euler appromations */

Avg = Avg + Cnp(M, i) * s (N + i) ;

Avgl = Avgl + Cnp(M,i) x siyc (N +1);
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/* f(h) value */
Then we have the value of the inversion of the Laplace Transform.

4, 0w
Fun = 5= 27" % Avg ;

2 oM

Funl = 5= % 27" % Avgl ;
/* Call Price */

Taking the Call price formula from [2]

OT,t (K) _ exp(—r*((;“:f))3;4.0*5(t)C (h, q)

/* Put Price from Parity™/
Simple calculuous give the call-put parity relationship

Pri(K)=Cr;(K)—Kxexp(—rx* (T —1t)) =S (t)xexp (—r* (T — 1)) *
(exp (— (r — divid) = (T —t)) — 1) 1

* (T—t)*(r—divid)

/*Delta for call option*/

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

exp(—r*(T—t))*4.0%S exp(—r*(T—t))*4.0%S
Ac :( p( ((T—)1)02 e o (p, p) — =2 ((T_tt))32 W (h, q)>*5(t)*1]NC

/*Delta for put option*/
We use again the call-put parity relation

/*Price*/

/*Delta */
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