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Title: Circular data, conditional independence & graphical models

Abstract: Circular variables, arising in several contexts and fields, are characterized by periodicity. Models for
studying the dependence/independence structure of circular variables are under-explored. We will discuss three
multivariate circular distributions, the von Mises, the Wrapped Normal and the Inverse Stereographic distributions,
focusing on their properties concerning conditional independence. For each of these distributions, we examine the
main properties related to conditional independence and introduce suitable classes of graphical models. The
usefulness of the proposal is shown by modelling the conditional independence among dihedral angles
characterizing the three-dimensional structure of some proteins. 
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Abstract: 
The advent of P-splines, first introduced by Eilers and Marx in 2010 (see [4]), has led to important developments in
data regression through splines. With the aim of generalizing polynomial P-splines, in [1] we have recently defined a
model of penalized regression spline, called HP-spline, in which polynomial B-spline functions are replaced by
Hyperbolic-Polynomial bell-shaped basis functions. HP-splines are defined as a solution to a minimum problem
characterized by a discrete penalty term. They inherit from P-splines the advantages of the model, like the separation
of the data from the spline nodes, so avoiding the problems of overfitting and the consequent oscillations at the
edges. HP-splines are particularly interesting in different applications that require analysis and forecasting of data
with exponential trends. Indeed, the starting idea is the definition of a polynomial-exponential smoothing spline
model to be used in the framework of the Laplace transform inversion as done in [2,3]. We present some recent
results on the existence, uniqueness, and reproduction properties of HP-splines, also with the aim of extending their
usage to data analysis.
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