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In this part, we describe how Monte Carlo simulation is organized in
PREMIA. We first enumerate implemented simulation methods according
to the option type. Them we detail organisation for documentation about
simulation methods. A third point explains how to realize a simulation in
Premia and results given by the methods. Some advices about understanding
of the results are finally discussed.

This part contains a lot of links which allow to reach directly a more detailed
file for most of the treated points.

Implemented simulation methods in Premia

At the moment, only European options can be priced with Monte Carlo
or Quasi Monte Carlo simulation methods.
New algorithms for American options will be added in a next version.

bsld and bs2d denote respectively Black and Scholes model in 1 or 2 di-
mensions.

e Standard options in bsld: Call, Put, Call-Spread and Digit options.
mod/bsld/bsldstd/mestandardqoc.pdf M Cand@QM C Standard
mod/bs1d/bsldstd/me,ntitheticqoc.pdf M Cand@Q M Cwithantitheticvariables

CalloptioniscomputedwithacontrolvariatemethodthroughtheCall— Putparityrelation.

e Standard options in bs2d: Call on maximum, Put on minimum, Ex-
change and BestOf options.



mod/bs2d /bs2dstd2d /mestandard2doc.pdf M CandQM C Standard.

e LookBack options in bsld:
- Call-Fixed and Put-Floating options: mod/bsld/bsld,ad/mc,00kbackmaz,ndersengoc.pdf MC'c
—Call—Floatingand Put— Fizedoptions : mod/bsld/bsld,ad/mc,ookbackmin,ndersenqgoc.pdf M

e Asian options in bsld:

- Call-Fixed and Put-Fixed: MC and QMC with mod/bsld/bsld,ad/mcyizedasianyemnavorst o
—Call—Floatingand Put—Floating : mod/bsld/bsld,ad/mcloatingasianstandardgoc.pdf M Car
Discretizationo ftheprocesswithMpoints( forwardsimulation), thisinvolvesthat@QM Ccannotal
discrepancysequence.

Approximationschemestoestimatethespotaverageuntilmaturity.

e Simple Barrier options in bsld:

- In options: Call-Up, Call-Down, Put-Up, Put-Down.

mod /bs1ld/bsldim/mcyaldi;ngoc.pdf M Cand@QM C Standard.

Discretizationo ftheprocesswithMpoints( forwardsimulation), thisinvolvesthatQM Ccannotalt
discrepancysequence.

— Outoptions : Call — Up, Call — Down, Put — Up, Put — Down.
mod/bsld/bsldjim/mcyarisianoutoc.pdf Routinemcyarisianout.c

e Double Barriers options in bsld:

MC Standard. mod/bs1d/bsldgoublim/mc,utbaldigzoc.pdf Routinemc,utbaldi.cmod/bs1d/bsldgo

QM Csimulationisnotyetimplemented.

e Parisan options

MC Standard. mod/bsld/bsld;im/mc,arisianoutoc.pdf Routinemcyarisianout.cmod/bs1d/bs1c
Documentation about simulation methods in Premia

Whole documentation written for Premia about simulation methods is firstly

composed of a megtandardgoc.pdf generalpartabout M onteCarloandQuasi M onteCarlosimulatior

T hreeotherindependentpartsarededicatedtouni formnumbersgenerators.For MonteCarlosimul

MonteCarlosimulationwepresentmc,uasigoc.pdflow — discrepancysequences.Implementationc

Furthermore, eachimplementedal gorithm(mentionnedinthe fir stpoint)isdocumentedinaspeci f

Twoarticlesaboutsimulationmethodsareavailableinapdf —version.T he firstonedeal swithmc,sia



A simulation in Premia

We now detailed three points connected with the simulation. First we give
precision on input parameters necessary to begin a simulation. Then we
recall what are the results for a MC or a QMC simulation and finally we
discuss on interpretation of the results.

e Input parameters:

For all simulation algorithms, you need to give values at the following pa-
rameters. However for each of them, an initial value is suggested.

- N is the number of iterations in the simulation cycle. It must be a integer
greater than 2.

- RandomGenerator is the index of the generator you choose for your sim-
ulation. Values are integers given in the following table. According to this
input value simulation will be a MC or a QMC one.

Value Generator Type
0 KNUTH MC
1 MRGK3 MC
2 MRGK5 MC
3 SHUFL MC
4 L’ECUYER MC
5 TAUSWORTHE | MC
6 SQRT QMC
7 HALTON QMC
8 FAURE QMC
9 SOBOL QMC

10 | NIEDERREITER | QMC

- Deltalncrement is used to compute the delta of the considered option. Its
value must be small. In most cases, this parameter is useless because we
have an explicit value of the delta according to the price.

- Confidence-Value is the threshold for the confidence interval. It must
be between 0 and 1; value is usually chosen close to 1, for instance 0,95. This
parameter is only usefull for Monte Carlo simulation.

These two other parameters are not necessary for all options.

- M is the number of steps for discretization of the diffusion process for path-
dependent and barrier options. It must be an integer greater than 2.
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- Scheme is the index of the scheme defined for asian options to approxi-
mate the spot average. It is an integer between 1 and 3.

e Output parameters:
- P, the price of the option is the first output parameter for each simulation
method.

- Delta 9, the delta of the option is the second output parameter for each
simulation method.

For Monte Carlo, simulation provides other output parameters. They do
not work for a Quasi-Monte Carlo simulation.

- ErrorPrice is the empirical standard error on the option price computed
with the simulation sample.

- ErrorDelta is the empirical standard error on the option delta computed
with the simulation sample.

- PriceConfidenceInterval is the confidence interval for the option price
computed with the simulation sample and the Confidence-Value.

- DeltaConfidenceInterval is the confidence interval for the option delta
computed with the simulation sample and the Confidence-Value.

For simulation in bs2d we obtain two values for delta, ErrorDelta and Delta-
Confidencelnterval.

- An other output parameter is available, that is ComputingTime of the sim-
ulation. It is especially important if you want to compare efficiency between

different Monte Carlo methods.

e About results:



