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Introduction/Summary

@ The strategy that couples a mps design with the regression
estimator is sometimes called optimal.

@ It can be shown that even under simple misspecifications of
the model, this optimality breaks down.

@ We propose a method for assisting the choice of the sampling
strategy (in particular, the design) by taking into account
misspecifications in the model.

@ The method is implemented in an R package, optimStrat.
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Super-population model

The statistician is willing to admit that the following model
adequately describes the relation between y and x.
The values of y are realizations of the model &

Y. =200+ 51X£2 + €k

Eg (k) =0 Ve () = 330" Ego(eker) =0 (k#1)

where moments are taken with respect to the model & and §; are
constant parameters.

do + 51x,f2 will be called trend and 53x£54 will be called spread.
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The optimal strategy

The sampling strategy
@ mps with m, x x,f“,
@ regression estimator with x, = (1,xf2)

minimizes the anticipated Mean Squared Error
MSEEop(fy) = EEOMSEP(f}’) = EgBp ((fy - ty)z)

This optimality is model-dependent.
Model-based stratification is an alternative that has shown to be
sometimes more efficient.
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The misspecified model

The model
Yk = do + 51X,f2 + ek

Eeo (k) =0 Ve () = 03¢ Egy (exer) =0 (k# 1)

is assumed. But the true model is of the form
Y= Po+ 51X52 + €k

Ee (k) =0 Vg () = Baxp ™ Egy (exer) =0 (k # 1)
with (o # 02 or B4 # 4.

It can be shown that wps—reg is not necessarily optimal anymore.
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Expected MSE under the misspecified model

For any design p(-), the expected MSE can be approximated by

Vk X 26,
MSE, Z?k + Fo ZTk_ZXk
U

s U

MSEfp(fy) ~ 5%

with

oL Sis (11
x2Ba 5171 R)%’y RlZ,B

__ —\'S
Vk = (sz - X52) - (x,‘j2 - x52> %
5,5

which can be seen a function of > and 4 (and Ry ).
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Choosing the sampling design

For any design, I\/ISEgp(fy) can be evaluated in a neighborhood of
(62,04) and it indicates the MSE that is expected if (d2,04) is
assumed when the true parameter is (02, 54).
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Choosing the sampling design

A prior distribution on (82, 84), h(3), can be proposed and the
expected value of MSEg,(t,) under this prior (the risk) obtained.

R(p):Eh(MSEgp(le,(S,a)):/eh(ﬂ)-MSEgp(,8|x,5,a)dB
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Choosing the sampling design

The package allows for calculating MSE¢,({,) for the more general
model misspecification:

Working model:

J

01,J+j . 02, 4+j

Y, = Zél,ijk ey with Ve (€k) Z(Szd Xk !
=1

True model:

Yie= Zﬂlu)ﬂil Tte with  Veg(er) Zﬂ uxj% o
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Choosing the sampling design

It might be argued that by introducing h(3) an additional source
of subjectivity has been added to the choice of the sampling
design. However, our view is that it is more subjective to
completely rely on some assumptions without any assessment of
them and that if even under a simple misspecification, as the one
represented by &, mps fails in minimizing the MSE, this should be
evidence for not using it.
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Thanks for your attention!

Edgar Bueno, embuenoc@stat.su.se



