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Input parameters:

e Number of iterations N
e Generator_Type

e Increment inc

e Confidence Value
Output parameters:

e Price P

e Error Price op

e Delta o

Error delta o

Price Confidence Interval: ICp =[Inf Price, Sup Price]
e Delta Confidence Interval: ICs =[Inf Delta, Sup Deltal

Description: In [1], Rogers proves that the initial price Y, of the Ameri-
can put is equal to Yo(So) = infycp prems E {SUPogth (Zy — )\Mt)} where 7, =
e (K — Sy)* is the discounted payoff process and Hj the space of L' mar-
tingales vanishing at zero. For the good choice dM; = I{t*gt}dfj(t, S;) with
t* =inf {0 <t:5, <K} and P(t,5;) the discounted price of the European
put, infycr E {SUPogth (Z; — )\Mt)} gives an accurate upper-bound of Y
which can be evaluated by the Monte Carlo method. The first step is devoted
to the computation of \ which realizes the infimum. The second step consists
in calculating the Monte Carlo approximation }Afo of E [SUPogth (Zt — S\Mt”
over N simulated paths. All the simulated paths are taken with n time-steps.
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/*The parameters of the method*/

given by the user are the number N, of simulated paths used for the compu-
tation of A, the number N of simulated paths to calculate the price and the

number n of time-step on each of these paths. Rogers proposes N, = 300,
N = 30000 and n = 40.

/*The standard normal cumulative distribution function®/

gives the value N(z) = \/%7 I e"*/2dy using an approximation with preci-
sion 1077,

/*Simulation of random number™*/
returns a random variable with standart normal distribution.

/*The price of the european put*/
returns the Black and Scholes price.

/*Computation of A */

For this first step we use NV, simulated paths to compute by dichotomy A
a zero of a finite difference approximation of the derivative of the convex

function A\ — N%, s SUPg<j<n (ZiT — )\M};T)
/*The computation of the bound*/

is done secondly with N simulated paths. We calculate concurrently and
with the same random numbers }A/O(SO) on each path starting from the initial
spot Sy and %(So + h) on each path starting from the initial spot Sy + h.
The upper-bound obtained is

%(s()):]lvi w (Zi — 3oty ). 1)

S
1 0<k<n n n

/*The end of the program*/
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gives the approximated price 370(50) and the approximated delta w

e /* Price Confidence Interval */

The confidence interval is given as:
ICp =[P — z40p; P + 2z,0p]
with z, computed from the confidence value.

e /* Delta Confidence Interval */
The confidence interval is given as:

IC§ = [(5 — 2006, ) + ZaO'(;]
with z, computed from the confidence value.

Confidence intervals are always computed, but for a QMC simulation they
don’t work, thus they don’t appear in the results.
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