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Abstract

Logistic-type differential equations play a key role in mathematically modelling growth processes
in many contexts such as population dynamics, chemical reactions, nucleation theory, etc. The so-
lution of logistic models is usually referred to as sigmoidal function and it is obtained from different
differential equations as Verhulst, Gompertz, Bertalanffy, etc. The formulation of such differential
equations is base on the choice of the function that defines the right-hand side of equation. In this
paper we study, from a probabilistic standpoint, the case of the so called hyperlogistic differential
equation. We present a full stochastic analysis of the random hyperlogistic differential equation
assuming that all its parameters and initial condition are absolutely continuous random variables
defined on a common complete probabilistic space. We then obtained the first finite distribution of
the solution as well as some other significant probabilistic quantities. Afterwards we show in detail
how the random hyperlogistic model can be applied to study the growth dynamics of multicellular
tumor spheroids using real data.
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