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In [1] we consider parameter estimation for a �nite mixture of multinomial statistical models. More precisely
for any α ∈ {1, . . . , `} and θ ∈ Θ ⊂ Rd with Θ compact, j 7→ pθ(j|α) de�nes a probability distribution on
{1, . . . , J}. We denote Pαθ the probability measure of a sequence of iid random variables distributed according
to j 7→ pθ(j|α). Then for each α ∈ {1, . . . , `}, (Pθα,Θ) is a statistical model. It is standard that if for each
j ∈ {1, . . . , J}, θ 7→ pθ(j|α) is C3, then the statistical model corresponding to α is Locally Asymptotically
Normal (LAN).

In [1], motivated by quantum mechanic experiments, we show under appropriate assumptions that if we
consider not each model individually but a mixture of them, then this new statistical model is Locally Asymp-
totically Mixed Normal (LAMN). More precisely for a probability distribution q over {1, . . . , `} and any θ ∈ Θ
we set

Pθ =
∑̀
α=1

q(α)Pθα.

Then the model (Pθ,Θ) is LAMN. Namely, asymptotically it is not a Gaussian model but a mixture of Gaussian
models.

From de Finetti's theorem we learn that any sequence of random variable whose law is exchangeable (i.e.
such that it is invariant if we do any permutation in the sequence) has a law that is actually a mixture of iid
laws. Generalizing our previous de�nitions, the model (Pθ,Θ) is a model for an exchangeable set of data i�
there exists a probability space (A, q) such that

Pθ =

∫
A
Pθαdq(α).

In [1] we limit ourselves to a �nite set A. One of the aims of this internship is to generalize to di�erent A.
These models have many applications beyond the initial quantum mechanic motivating example (see [2]).

A �rst step would be to take A = N or A = R. Another direction of research is to go beyond iid model for
each Pθα. The goal would be to �nd the least assumptions needed directly on the models (Pθα,Θ) such that we
can conclude on the model (Pθ,Θ).

This work could eventually be continued during a Ph.D. Thesis in statistics.
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