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The (unit-level) synthetic regression estimator

e Current approach: Neesset method

e Systematical sampling (GPS
needed)

e Linear model

¢ Mean of the model predictions for
the small area /

MSE; = X[ Cov(B3)X;

e.g., Prasad and Rao (1990), Madallaz
(2013)
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The unit-level EBLUP estimator

e Sample plots clustered in stands
(GPS needed)

o Mixed-effects model

e Sum of synthetic estimator and
realization of a random effect on the
small area level i

08 = X3+ v, @) P ‘
é

MSE; = g1 + g> + 293
g1 = f(Uy) _
g2,i = f(X] Cov(B)X;)
gs = f(Var(oy))
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The area-level EBLUP estimator

¢ Direct stand-level (area-level)
estimate, e.g., sample plots
clustered in stands (no GPS
needed)

e Decomposition: A mixed-effects
model is fit to domain level estimates

P =X/B+vi+e

No repeated observations on stand level:

B = B(o,) = f(OF, Var(©P),X])
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The area-level EBLUP estimator

o Area-level estimates using the
Fay-Harriot model

e Composite estimator

off =yef +(1—-wX/B3  (3)
with weight

vi = o5/(Var(ep) + o).

MSE; = g1 + 92,i + 293
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Significance of random effect

X = mean.als.ht; R2 = 0.88
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Significance of random effect

o Random effect barely significant in unit-level model
(ABIC=2)

¢ No significant random effect in area-level model

e Area-level EBLUP is applicable without direct estimate:
~v-weight = 0
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Comparison of unit- and area-level MSE

Cl(©y,) =0y, £ ¢q\/ MSEwmx—syn(Xo)

=0y, £ Pgy/X{ Cov(B)xo
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Comparison of unit-level Mixed-Synth MSE and ClI of
LM
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Comparison of unit-level Mixed-Synth MSE and ClI of
LM
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Disadvantages of area-level EBLUP

Larger MSE than unit-level EBLUP
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EBLUP and GREG
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The Mixed-effects model

Yi=X[B+vi+es j=1,..,N, i=1,..m (8

v~N(0,0%), &~N(0,0?) 9
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EBLUP MSE

MSE?B:‘ ~ C1,,' + Cg,,' + 203,,'

Ci.i = vi(82/n;).

1

CZ i = 'Y/X/ (Z XTUX) ()_(/ - ’Yi)_(i)
Csi = n; 2(62+62/n)3Cy

C31 :6'3‘/111) 5£+2A2 zvav
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