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Objectives: This Ph.D. proposal aims at characterizing the extremal properties of integer-valued thinning-based bilinear
processes driven by independent and identically distributed random variables, with either regularly varying right tail or
exponential-type right tail.

Methodology and References (max. 3):

Modeling the temporal dependence and evolution of time series of counts has become a lively area of research which is
gaining relevance in time series analysis. The problem of developing models for time series of counts is very challenging,
because traditional approaches based on Gaussian ARMA-type processes are of little use to accurately describe time
series exhibiting features such as over-dispersion, asymmetric marginal distributions, or excess of zeros.

It is important to stress that within the large spectrum of count models proposed so far, there is not a dominant class
capable of fitting all time series of counts. As such, the analysis of count time series has to be restricted to special classes of
count models. A particular important class is the one including models based on the so-called binomial thinning operator
(Steutel and van Harn, 1979). This class includes, for example, integer-valued ARMA (INARMA) models (Scotto et al.,
2015). This class, however, does not appear to be sufficiently flexible to deal with data exhibiting non-standard features like
nonlinearity and/or heavy tails, since in this case the auto-correlation function is relatively uninformative and its empirical
counterparts can behave in a very unpredictable way. An example of that are processes exhibiting low values with high
probability, followed by sudden bursts of large values. A way to circumvent this problem is to extend the class of
conventional bilinear processes to the discrete case (Doukhan et al., 2006). It is worth noticing that even the simplest
discrete counterparts of such bilinear processes are capable of producing, despite its simplicity, sudden bursts of large
values, which turn them suitable for modeling time series of counts showing heavy-tails of power law types. This Ph.D. aims
at giving a contribution towards this direction.

The successful candidate should be able to complete the following tasks:

1.- Characterization of the extremal properties of thinning-based bilinear processes driven by iid random variables, with
either regularly varying right tail or exponential-type right tail.

2.- To propose likelihood-free methodologies for parameter estimation of thinning-based bilinear processes.
3.- To develop novel statistical techniques for probabilistic forecasting of thinning-based bilinear processes.
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