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A Markov chain approach to stock model analysis and inference
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2Department of Pharmacy, University “G. d’Annunzio” of Chieti-Pescara, Chieti, Italy;

3Doctoral School in Accounting, Management and Finance, University “G. d’Annunzio” of
Chieti-Pescara, Chieti, Italy and Capital Markets Cooperative Research Centre, Wollongong

University, Wollongong, Australia
e-mail: vladstefan.barbu@univ-rouen.fr, g.damico@unich.it, riccardo.deblasis@unich.it

In this presentation, based on Barbu et al., 2017, we are interested in applications of statistical
techniques for Markov chains in financial mathematics. We have modelled through a Markov chain
the time evolution of the dividend growth factor of a stock. We were interested in estimating the
first two moments of the price of the stock and also in forecasting the price of the stock within n
time units. This work represents further advancements of the Markov chain stock model proposed
in Ghezzi and Piccardi, 2003. We give theoretical results about the consistency and asymptotic
normality of the estimated quantities and apply our findings to real dividend data. The statistical
techniques for Markov chains are mainly based on Sadek and Limnios, 2002.
These results were integrated into a semi-Markov framework as provided by D’Amico, 2013, where
the semi-Markov hypothesis was advanced and validated on real data. A further generalization
was given in D’Amico, 2016, where a continuous state space semi-Markov model is considered for
the computation of the fundamental price and risk of the stock.
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Consider the bimatrix game Γ = 〈I, J,A,B〉 in complete and (1� 2)− perfect informa-
tion over the sets of pure strategies. To solve games of this type we propose the following
methodology [1]. The first, for game in complete and perfect information over the sets of
pure strategies Γ we will build the game in perfect information over the sets of informational
extended strategies Game (1� 2). Second, for the game Game (1� 2) we will build the in-
complete and imperfect information game generated by the informational extended strategies

Γ̃ =

〈
{1, 2}, I, J,

{
AB(i, j) =

∥∥(aijji , bijji)∥∥j∈Ji∈I
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〉
. Third, for the game Γ̃ we will gener-

ate the associated Bayesian game in the non informational extended strategies


