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Introduction

In the last decade, numerous studies have been conducted on stochastic
diffusion models, which have led to applications in fitting and predicting
phenomena in various fields.

Material and Methods
In this paper, from the perspective of statistical inference, stochastic
differential equation models are studied.

Results and discussion

A nonhomogeneous case of a diffusion process with a time-dependent velocity
reduction coefficient and stochastic differential equation models with random
effects are investigated, and an approximation for a nonlinear stochastic
differential equation is presented. Also, with the help of time series analysis
and statistical methods, the parameters of stochastic differential equation
models are estimated. Finally, the detailed application of Invariant copulas in
stochastic differential equation modeling is stated.

Conclusion

In each of these cases, the probability density function of the process and trend
functions are calculated, and statistical inferences such as point estimation,
interval estimation, selection of the best model, and numerical analyses and
simulations in stochastic differential equations are performed.
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