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1 Introduction
First, we consider the following stochastic system of differential equations

d , . dw;
i (1) = %:) Jicrty () — ui(t) + e%\:D Jimrgr (1) + boi(ui(t)) ", i € D, £ >0, (1)

u; (0) = w}, i € D,

where w; (t) are independent Brownian motions and b > 0 is the intensity of the white noise. We
will assume the following assumptions on the kernel {j;} and the functions {g;(-)}:

(H1) j; >0 for all i € Z.

(H2) > jezdi = 1.
(H3) g € C([0,400),15°),
where 15° = {(ui)iEZ\D  SUP;ez\D |uil}.
We take into account two specific type of noises. Namely: 1) o;(v) = v (linear case); 2)
0;(v) = v(1 — v). The choice of the noise in the second case is motivated by the fact that we are

interested in studying variables like the probability of death, which take values in the interval [0, 1].
Second, we study the following stochastic system of differential equations with delay

Tt w)]; — i (0) + boi(0) o i € D, > 0, o)
(r+5)=¢'(s),i€ D, sc[—h,0],
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where h > 0, w; (t) are independent Brownian motions, b > 0 is the intensity of the white noise,
oi : R - R, and J : Rt x C([~h,0],R™) — R™ is the non-autonomous convolution operator
defined by

J(t,u)l; Z/ Ji—ru" (t 4 8)ai(s)dpu(s) Z / Ji—rgr (t + 8) ai(s)du(s), if i € D,

reD reZ\D

where u () = (ui(s))ieD, u = u(t+s) fors € [-h,0],j:Z — R, g: RxZ\D — R and
du(s) = £ (s) ds being £ (+) a probability density. We assume the following conditions:

gk > 0 for all k € Z.

)
) Z’LEZ‘%’ =L

) g9 € C([0, +00),15°).

H4) a; € C([-h,0],R), a;(s) >0 forie D, se[—h,0].

We study the properties of solutions of these systems and perform some numerical simulations
related to life tables.

2 Results

First, we obtain some theoretical results concerning the properties of solutions. In the linear case,
we show the existence of a unique positive solution whenever the initial datum is positive. In the
second case, we establish that if the initial condition takes values in the interval (0,1), then the
solution remains in this interval for any future time. Finally, we analyse the asymptotic behaviour
of solutions, showing under certain assumptions that for large times they remain in a neighborhood
of the unique fixed point of the deterministic system.

Second, we perform numerical simulations of solutions and analyse the efficiency of these models
for prediction of mortality using data from Spain.

The results for problem (1) were published in [1].

Acknowledgments

The research has been partially supported by the Spanish Ministerio de Ciencia e Innovacién (MCI),
Agencia Estatal de Investigacién (AEI) and Fondo Europeo de Desarrollo Regional (FEDER)
under the projects PID2021-122991NB-C21 and PID2019-108654GB-100, and by the Generalitat
Valenciana, project PROMETEO /2021/063.

References

[1] T. Caraballo, F. Morillas, J. Valero, On a stochastic nonlocal system with discrete diffusion
modeling life tables, Stochastic and Dynamics, V.22, N.7, 2022.



	About an stochastic differential equation with nonlocal discrete diffusion modeling life tables
	Introduction
	Results


