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A Stochastic Square of the Rayleigh Diffusion Process
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SUMMARY

This work describes a study of a new one-dimensional homogeneous stochastic process
termed the square of the Rayleigh process. The model is based on the homogeneous stochas-
tic Rayleigh diffusion process (cf. [1]) which is examined from the perspective of a nonlinear
stochastic differential equation and used in various aspects of stochastic modelling such as
physics, stochastic finance, demographic and economic (cf. [2]).
In this study, we first obtain the transition probability density function of the model after
which we determine the trend functions (conditional and non-conditional). Then, the drift
parameters are estimated by maximum likelihood on the basis of continuous sampling of the
process (cf. [3]). Finally, in the diffusion coefficient, we consider the problem of parameter
estimation, doing so by a numerical approximation.

Keywords: Rayleigh diffusion process, Stochastic differential equation, Trend function,
Statistical inference in diffusion process.

AMS Classification: 60J60, 60J35, 62M86.

References

[1] V. Giorno, A. Nobile, L.M. Ricciardi, L. Sacerdote. Some remarks on the Rayleigh
process. Journal of Applied Probability 23, 398–408, 1986.

[2] R. Gutiérrez, R. Gutiérrez-Sánchez R, A. Nafidi. Trend analysis and computational sta-
tistical estimation in a stochastic Rayleigh model: Simulation and application. Mathe-
matics and Computers in Simulation 77 (2-3), 209–217, 2008.

[3] C. Skiadas, A. Giovani, A stochastic bass innovation diffusion model for studying the
growth of electricity consumption in Greece, Applied Stochastic Models and Data Anal-
ysis 13, 85–101, 1997.

kkkkk
kkkkk
kkkkk
kkkkk
1Department of Mathematics and Informatics, LAMSAD
University of Hassan 1, National School of Applied Sciences of Berrechid, Avenue
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