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                    Abstract
In this paper we develop a functorial language of probabilistic morphisms and apply it to some basic problems in Bayesian nonparametrics. First we extend and unify the Kleisli category of probabilistic morphisms proposed by Lawvere and Giry with the category of statistical models proposed by Chentsov and Morse–Sacksteder. Then we introduce the notion of a Bayesian statistical model that formalizes the notion of a parameter space with a given prior distribution in Bayesian statistics. We revisit the existence of a posterior distribution, using probabilistic morphisms. In particular, we give an explicit formula for posterior distributions of the Bayesian statistical model, assuming that the underlying parameter space is a Souslin space and the sample space is a subset in a complete connected finite dimensional Riemannian manifold. Then we give a new proof of the existence of Dirichlet measures over any measurable space using a functorial property of the Dirichlet map constructed by Sethuraman.
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                    Notes
	In [15, p. 74] Chentsov used the notation \(L({{\mathcal {X}}}, \Sigma _{{\mathcal {X}}})\) which is equivalent to our notation, and in [9, p. 371, vol. 2] Bogachev used the notation \({{\mathcal {L}}}^\infty _{\Sigma _{{\mathcal {X}}}}\) instead of our notation \(L({{\mathcal {X}}})\).


	Kallenberg in [30, p.1] defined \(\Sigma _w\) on the space of all locally finite measures on \({{\mathcal {X}}}\) as in [33].


	If \({{\mathcal {X}}}\) is infinite, then \(({{\mathcal {S}}}({{\mathcal {X}}}), \tau _w)\) is non-metrizable [11, p. 102] (warning: Bogachev’s \({{\mathcal {M}}}({{\mathcal {X}}})\) is our \({{\mathcal {S}}}({{\mathcal {X}}})\)).


	Chentsov called the induced transformation \(P_*(T)\) (see Remark 4(2)) of a probabilistic morphism T a Markov morphism [14].
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