10:30-10.50

Untwisting the Parallel Mersenne Twister:
examination by exhaustion of the properties of
the most commonly used PRNG in finance

Adam Vile* Michal Harasimiuk! Gareth Morris?
February 2, 2007

Abstract

The Mersenne Twister (MT) is currently the PRNG of choice for
Monte Carlo simulations in finance, primarily on account of its high peri-
odicty (2'°3" —1). Recent advances by the original inventors of the MT
provide a dynamic creator designed to generate MT sequences in paral-
lel (Matsumoto & Nishimura 1998), they contend that the period of the
MT is so long that their scheme makes the chances of overlapping par-
allel sequences remote. Wichmann & Hill (2005) place the MT amongst
those PRNG that satisfy the Big Crush battery of statistical tests but
suggest that it does not handle well the provision of parallel, independant
sequences.

Hellekalek (1998) makes it clear that generation of parallel random
numbers is fraught with problems and can significantly affect Monte Carlo
results. We observed this in the execution of parallel Monte Carlo sim-
ulations of option valuations and set out to investigate the behaviour of
this PRNG under different conditions, in order to better understand is-
sues of error and convergence in the final simulation result. Because of
the long period of the MT a full set of statistical tests for every starting
state is almost impossible to compute, however access to accelerated com-
puting resources allows orders of magnitudes more compute and a more
exhaustive set of tests.

To assist in our experimentatation we implemented the MT algorithm
on multicore technology provided by Clearspeed and on FPGA technology
via the Celoxica DK tookit. Fundamentally this paper explores the quality
of the uniform distribution as provided by a parallel MT implementation
and identifies optimal and worst case scenarios around seed choice, se-
quence length and numbers of sequences. We discuss the impact of this,
specifically in relation to option pricing simulations and outline some pos-
sible theoretical reasons for this behavior, which will be the subject of
further work.
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