Consistency and identifiability in stochastic regression models
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We consider the Conditional Least Squares Estimation (CLSE) of the unknown parameter
0 € RP of a general stochastic regression model Y,, = f,(0) + n,, where Y,, € R, Y,, is F,-
measurable, f,(0) = Ep(Y,|Fn—1), and F,_1 is generated by {Yi}r<n—1,{Ek}tk<n, Er being
an exogenous process such as environment or covariables. This class of models includes many
well-known models such as nonlinear regression models, autoregressive processes (ARMA .. .),
size-dependent, branching processes, regenerative processes,. . . .

We assume that f,(6) = T(Ll)(u) —|—f£2)(u, v), where fy(,,l)(u) = O(fn(0)) is the persistent part of
the model, as n — oo, while f7(l2)(0) = o(fn(0)) is the transient part. We give simple conditions
on the model leading to the strong consistency of the CLSE of p and the weak consistency of
the CLSE of v although 6 = (u,v) is not asymptotically identifiable. Examples are given in
regression and in size-dependent branching processes.
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