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ap_out laplace

Output parameters:
e Price
e Delta

Fixed Double Limit options are priced with Laplace Transform method
of [1]

/*Computation of Laplace transform*/
L) =F () = [~ exp(=ha) f (x) da

W= V2 X+1v2 v = (27—2 — 1, U =Upper_limit , L =Lower_ limit ,
K =Strike , x = S(0) , 27 = S(0)x (1 + INC)

h=E INC=10"¢

/*Call Case*/

We have (from [1])

(1) - £y
6 [t o8]+ () -l

/*Inversion parameters™/
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According to the algorithm due to [2]

A=191, N=15 M =11,

/* INVERSION */

We should remind that the inversion is made throw h.
We compute

Fo(33)

2

+ F+(35)
sum = * T = and suml = = 5

* X
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()
w\:>‘ S

/* Computation of S[1] = s(N) and Q[1] = s;yc(IN) which is the fisrt
approximation of f(t) */

S[1] = Ly w5 (N) = 2 + S (-1)* Re (F, (44387

A = .
Q1) = Y+ sixc (V) = B8] 4 S (1) Re (e (42307

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

SL) = Sl — 1)+ (=) « Re (F, (42525
QU = QUi — 1]+ (=)™ x Re (Fyu (HHGENT) )
/* Computation of Euler appromations */

Avg = Avg + Cnp(M, i) * s (N +1);

Avg2 = Avg2 + Cnp(M,i) * sine (N +1);

/* f(h) value */

N5

(2]

Fun = <= % 27M x Avg ;

|

A
Fun2 = =% 27M % Avg2 ;

/*Black-Sholes price for call option*/
From this inversion, we can compute the Double-Limit call option, with the



3 pages 3

help of the Black-Scholes price of a European call option
dummy = Call__BlackScholes_T73(1., h,t,r, divid, sigma, &price, &delta);
dummy = Call__BlackScholes_T73(1., h2,t,r, divid, sigma, &price2, &delta2);
/* Call Price */

CTtK = x x price — x x exp(—r x t) * Fun;
where the variable price is from

Call_BlackScholes_73(1., h,t,r, divid, sigma, &price, &delta)
/*Delta for call option*/

Ac = (CTtK — (price2 — price) /(h2 — h) x K) /x — exp(—r *xt) * (Fun2 —
Fun)/INC,

/*Price*/

/*Delta */
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