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Transformed empirical processes have been used since [?] (see [?] and nested ref-
erences) in the construction of goodness-of-fit tests, consistent for all alternatives,
focused on the sequences of contiguous alternatives chosen by the user, and asymp-
totically distribution free under the null hypothesis of fit as well as under the alter-
natives of focusing. After transforming, these limiting laws are the same, regardless
there are estimated parameters or not.

In this work we consider sequences of linear models with continuous regressors
xh, h = 0, 1, . . . , p − 1, that, eventually changing variables to obtain a normalized
form, is written as

Yn,j =
p=1∑
h=0

βhxh(j/(n+1))+σZn,j , Zn,j i.i.d.(j = 1, . . . , n), EZn,1 = 0, EZ2
n,1 = 1.

With suitable consistent estimators β̂n,h(h = 0, . . . , p−1), σ̂ of the parameters,
the estimated residuals are ên,j = σ̂−1

n (Yn,j−
∑p=1

h=0 β̂hxh(j/(n+1))). We introduce
the process of accumulated estimated residuals (AER) r̂n(t) =

∑[nt]
j=1 ên,j that

under infill asymptotics (n→∞), converges in law to a standard Wiener process
on [0, 1].

The same kind of transformation applied to the empirical process in the articles
referred above is applied in the present work to the AER process, leading to a
transformed accumulated residual process that is also asymptotically Gaussian,
from which Cramér-von Mises tests statistics of Watson type ([?]) are constructed,
thus providing tests with are also consistent under all alternatives, can be focused
to the alternatives of interest of the user, and have distribution free asymptotic
laws.

As a particular application, a simple test for polynomial regression exploit-
ing properties of the Legendre Polynomials is constructed and its behaviour is
described empirically.
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