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Aim ) Regionalization (small area estimation): From a
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A mixed model (lme) for timber volume estimation
A GAMLSS for diameter distribution estimation

Linear mixed model - lme

y ij = X ij � + U i ;j 
 i + U ij 
 ij + " ij

with


 i � N(0; D(1) ); 
 ij � N(0; D(2) ); " ij � N(0; � ij )

where

� ij =

0

B
@

� 2ŷ2�
ij1 � � � Kov(" ij1; " ijnij )

...
. . .

...
Kov(" ijnij ; " ij1) � � � � 2ŷ2�

ijnij

1

C
A

and
Kov(" ijk ; " ijk0) = exp(� s=� ) � ŷ �

ijk � ŷ �
ijk0
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Modeling II

Generalized additive model for location, scale and shape -
GAMLSS
Be

y � Weibull(a; b; c); a = 7; b; c > 0

with density

f (y jb; c) =
c
b

� y
b

� c� 1
exp

�
�

� y
b

� c
�

;

then
b = h� 1(� ) und c = h� 1(� ):

Where a = Location-, b = Scale- and c = Shape parameter,
� i = x0

i � as well as h = link function.
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