2018 2022

Research on pseudorandom number generation and quasi-Monte Carlo methods for
computational statistics

Harase, Shin

1,600,000

(MCMC)
Tausworthe t-

64 32 MT
Sobol "
t_
MCMC MCMC
CuD
MCMC

MCMC

We developed quasi-random point sets for Markov chain Monte Carlo. We
proposed a method to use the output values generated by short-period Tausworthe generators as
guasi-random points and conducted an exhaustive search in terms of the t-value, which is a measure
of uniformity. We implemented our new generators and applied them to Bayesian computation in
practice. We demonstrated the effectiveness in numerical examples, such as hierarchical models and
regression models.

Motivated by recent progress on 64-bit pseudorandom number generators, we analyzed the conversion
from 32-bit Mersenne Twister to 53-bit double-precision floating-point numbers. From this point of
view, we presented that MT19937 with a specific lag set fails several statistical tests. As another
research, we conducted a comparative study of Sobol" quasi-random sequences in financial
applications; in particular, we investigated the relationship between the t-value and the rate of
convergence in numerical integration.
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