
  

Carlo 70 “Scent of Copulas” 
A Conference to celebrate the seventieth birthday of Professor Carlo Sempi 

May, 18, 2018, Rettorato, Università del Salento, Lecce, Italy 

 

Book of abstracts 

 
 

 

Antonio Di Crescenzo, Università di Salerno (Italy) 

Recent results and applications of geometric counting processes  
  
Abstract: Among Mixed Poisson processes, counting processes having geometrically distributed increments 

can be obtained when the mixing random intensity is exponentially distributed. Dealing with shock models 

and compound counting models whose shocks and claims occur according to such counting processes, we 

provide various comparison results and aging properties concerning total claim amounts and random lifetimes. 

Furthermore, the main characteristic distributions and properties of these processes are recalled and proved 

through a direct approach, as an alternative to those available in the literature. We also face the first-crossing-

time problem through suitable boundaries. Various applications are finally given. 
 

This talk is based on joint work with Franco Pellerey (Politecnico di Torino, Italy). 

 

 

Sabrina Mulinacci, Università di Bologna (Italy) 

C-convolution based stochastic processes in discrete times and financial 

prices dynamics 

 
Abstract: The seminal result of Darsow et al. (1992) is used to implement a specific technique to build 

stochastic processes modeling the increments and the dependence structure between levels and increments in 

order to disentangle processes with independent and dependent increments. 

This technique turns out to be well suited to provide a discrete time representation of the dynamics of 

innovations to financial prices under the restrictions imposed by the Efficient Market Hypothesis and the 

martingale condition. 

A specific attention is devoted to the economic model and the statistical properties of the Convolution 

Autoregressive Process of order 1 (C-AR(1)), with focus on the simplest Gaussian case. This is a first order 

autoregressive process in which the innovations are dependent on the lagged value of the process. It can be 

shown that this dynamics is naturally generated by a model of speculative prices with extrapolative 

expectations that brings about excess volatility and excess persistence in the price dynamics.  

 

This talk is based on joint works with U. Cherubini, F. Gobbi and S. Romagnoli. 

 

 



Roberta Pappadà, Università di Trieste (Italy) 

Modeling tail dependence for clustering 
 
Abstract: Clustering methods are widely used in many fields of application for the identification of 

homogeneous subgroups of objects from a multivariate dataset, according to a suitable proximity measure. 

When the involved variables are likely to exhibit tail dependence (e.g., in finance and environmental-sciences), 

a copula-based approach can be adopted in order to account for complex dependence patterns in determining 

the proximity measure. 
 

 

Elisa Perrone, Massachusetts Institute of Technology (USA) 

Geometry of discrete copulas 
 
Abstract: Copulas are functions that describe stochastic dependences among random vectors. In this work, we 

analyze properties of discretized versions of copulas, namely discrete copulas, and their generalization discrete 

quasi-copulas. Discrete (quasi-)copulas admit representations as convex polytopes. Such representations make 

them fascinating mathematical objects of interest in discrete geometry. Here, we examine discrete 

(quasi-)copulas from a discrete geometry viewpoint, thereby advancing theory initiated by Carlo Sempi. We 

first draw connections to the prominent Birkhoff polytope, and alternating sign matrix polytope. We then 

identify polyhedral representations of subfamilies of discrete (quasi-)copulas, and define their space through 

minimal bonding affine inequalities. We finally connect the wider class of discrete aggregation functions to 

(alternating) transportation polytopes, completing the parallel story between discrete bivariate copulas, the 

Birkhoff polytopes, and each of their generalizations. 
 

This talk is based on joint work with Lian Solus (KTH, Sweden) and Caroline Uhler (MIT, USA). 

 

 

 

Maurizio Pratelli, Università di Pisa (Italy) 

Some remarks on B.V. functions on the Wiener space 
 
Abstract: In this non-technical talk, after calling the definition of Bounded Variation functions on the Euclidean 

space (and a characterization due to De Giorgi), the B.V. functions on a Gaussian space will be briefly 

introduced. 
The talk will concentrate on the classical Wiener space and some applications to Stochastic processes and Ito's 

integral. 

 

 

José Juan Quesada Molina, University of Granada (Spain) 

My meetings with Carlo Sempi 
 
Abstract: My many meetings with Carlo Sempi along the last 32 years are reviewed, together with some of 

the main mathematical achievements I have had the honor to share with him and some other colleagues. 
 

 

Susanne Saminger-Plaz, Johannes Kepler University Linz (Austria) 

A short and partial history of triangle functions 
 
Abstract: Triangle functions are essential tools in modelling an equivalent of the triangle inequality in 

probabilistic metric spaces and play an important role in defining properties of probabilistic normed spaces. 



We discuss several classes of triangle functions and related construction methods as well as important 

functional equations. 
 

 

Fabio Spizzichino, Sapienza Università di Roma (Italy) 

Reliability-related concepts in the analysis of stochastic dependence 

 

Abstract: We fix our attention on a vector of non-negative random variables Xₗ, ..., Xₙ. A basic assumption 

here is the absolute continuity of the joint probability distribution of the random vector X≡(Xₗ, ..., 

Xₙ). The symbol Fₓ will be used to denote the joint survival function of X. For our purposes, it will 

be convenient to give Xₗ, ..., Xₙ the meaning of lifetimes of the components of a complex system S. 

Actually, in the reliability literature, the study of stochastic dependence among Xₗ, ..., Xₙ is a basic 

ingredient in the analysis of the performance of S. I think I want to reverse, in a sense, this point of 

view. I will argue, in fact, that reliability analysis of S can also reveal to be a mathematical tool, beside 

a purpose, in the study of dependence.  In this perspective, I will compare two different methods to 

describe the joint probability distribution of X and related aspects of stochastic dependence.                                      

First method is the one based on the representation of Fₓ (and of the corresponding joint density 

function) by means of the survival copula K and the vector G of marginal survival functions, 

G≡(Gₗ, ..., Gₙ). The second method is based on the specification of the family ℒ ≡{λₖ(.|I;t )} of the 

so-called "multivariate conditional hazard rates" (m.c.h.r.). For brevity's sake, let me respectively 

designate the two methods by the terms global and dynamic. In the first part of the talk, I will recall 

and discuss the following circumstance: even if - in the absolutely continuous case- these two methods 

are (formally) equivalent, it is rather unfeasible to pass from one to the other description. In particular, 

some dependence models (e.g."time-trasformed exponential") are very simply characterized in terms 

of the global method, whereas other models (e.g. "load-sharing") are characterized, in a natural way, 

in terms of the one of dynamic type. 

In the second part I will consider the function Rₛ(t), the reliability function of S. Let's denote by φ 

(φ:{0,1}→{0,1}) the structure function of S. φ will be assumed to be coherent (i.e. a monotone 

function). The case φ:{0,1}→[0,1] might be considered, as well. The function Rₛ(t), as a functional 

of φ and of Fₓ, admits two different types of representations, in the two different frames of the global 

and dynamic description, respectively. The "dynamic" representation that we consider is inspired by 

the study of the concept of signature of the system. Specific results and detailed discussions on these 

topics can be found in [1] and [2], where previous, relevant, literature is also reviewed. 

We will compare such different representations for a fixed survival copula K and for different triples 

(G, φ, ℒ ). Related consequences, for what concerns the study of K, will be pointed out. 
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Manuel Úbeda Flores, University of Alméria (Spain) 

Copulas and diagonals: A Sempi's problem 

 
Abstract: We review methods for constructing copulas with given diagonal sections. 


