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Abstract 
When sampling from a finite population the access to a good sampling 
frame is of vital importance. However, the statistician often has to 
face the problem with non-negligible frame imperfections, e.g. 
overcoverage and undercoverage. More so, error from nonresponse is 
an increasing problem in many surveys today. In this paper we discuss 
different approaches to deal with these problems simultaneously. In 
particular, we address the situation when there exists a new up-to-date 
current register and the improvement this brings along.  
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	| C�D]�s R X ^ � 	| C�D�G#]�s R X ^ '

�[
D  ^#H �

[
D�G  ^
H

� \ e� ^nO G
' [

D E�F  \ ^#H e� ^�O G Ee.�

��ihi e� ^nO G ' �S O G  ^#H � \ ^#H � b ^ S O G  ^#H �+ H �
Nt�?} |�i Th�?U�T*it �? 5�@h?_@* @?_ w�?_t|h�L4 �i ThLTLti |�i uL**L��?}

�@h�@?Ui it|�4@|Lh Lu 	| C�D�]�s R X ^
	T �	| C�D]�s R X ^ � ' 	T j/kMl �	| C�D]�s R X ^ �n 	T md= �	| C�D]�s R X ^ � EeH�

��ihi
	T j kMl �	| C�D]�s R X ^ � '[[

O G
� �
Z 9%H Z 9MR �

�
Z 9%H�R

�
E) H e �/H � E) R e � R �

�[
O G

�
Z 9�H

� �
Z 9�H � �

�
) H E) H � �� Ee �/H � e

Eeb�

@?_
	T md= �	| C�D]�s R X ^ � ' [

O G ) H E) H � �� E�e �/H � e EDf�

2�



��ihi
e �/H ' + H �  \ ^#H e� ^
�}O G ED��

��|�
e� ^#�}O G '

�[
O G ) H  ^
H � \ ^
H

� b ^ [ O G ) H  ^
H �+ H ED2�
5|�** uL**L��?} 5�@h?_@* @?_ w�?_t|h�L4c @?_ �t�?} |�i u@U| |�@| �i U@? �_i?|�u)
|�i ti| J : uhL4 J 9 �i ThLTLti |�i �ti Lu

) H ' ) J G H ' � n
�[

J G � ^
H �
[

O G � ^#H
� \ �[ O G  ^#H � \ ^#H

� b ^  ^
H ED��
�? |�i �@h�@?Ui it|�4@|Lh�

OL�i�ihc |�i @TThL@U� @ML�i _Lit ?L| |@!i u�** @_�@?|@}i Lu @** TLtt�M*i
�?uLh4@|�L? t�?Ui L?*) L?i *i�i* Lu @� �*�@h) �?uLh4@|�L? �t �?�L*�i_ �? |�i
it|�4@|Lh� Nt�?} |�i @� �*�@h) �?uLh4@|�L? uhL4 ML|� |�i t@4T*i *i�i* @?_
|�i TLT�*@|�L? *i�i* �i LM|@�?

	| C�D]�s R ' [
O G � H �+ H EDe�

��|�

� H ' � n
�� S D  ^#HS J G � e H

�
�[

O G � H
� \ �[

O G  H � \ H
� b ^  H EDD�

wLL!�?} @| |�i _�gihi?Ui 	| C�D]�s R � 	| C�D�G#]�s R E��|� |�i *@||ih uhL4 E2��� �i ?L|�Ui
|�@| 	| C�D�]�s R @__t |�i |ih4

�� S D  ^#HS J G � e H
�
�
� S D�G  ^#HS J G � e H

�� \ e� O G

'
�[

D  ^#H �
[

D�G  ^
H
� \ e� w ^#xO G EDS�

��ihi

e� O G '
% e� w ^#xO Ge� w e xO G

&
'

�[
O G  H � \ H

� b ^ [ O G  H �+ H ED.�

2e



|L 	| C�D�G
]�s R �
6Lh *@h}i hitTL?ti ti|tc |�i @TThL �4@|i M�@t Lu 	| C�D]�s R �t

� �	| C�D]�s R � � �[
D�G E�� w H �. u�H n[

D E/F  \ ^#H �
w ^#x� D�G � | C�D E/F EDH�

��ihi w H @hi |�i �?!?L�? hitTL?ti ThLM@M�*�|�it @?_ . u*H ' + H � \ H � � D�G ��|�

� � D�G '
%
�
w ^#x� D�G

�
w e x� D�G

&
'

�[
D�G w H  H  \ H

� b ^ [ D�G w H  H + H

A�i _ih��@|�L? �t }��i? �? @TTi?_� ���� A�i @TThL �4@|i M�@t �t @ u�?U|�L?
Lu ML|� |�i �?!?L�? hitTL?ti ThLM@M�*�|�it @?_ |�i �?!?L�? i*i4i?|t �? |�i
�?_ihUL�ih@}i�

�}@�? �t�?} |�i Th�?U�T*it �? 5�@h?_@* @?_ w�?_t|h�L4 �i ThLTLti |�i
uL**L��?} �@h�@?Ui it|�4@|Lh Lu 	| C�D]�s R

	T �	| C�D]�s R � ' 	T j/kl �	| C�D]�s R �n 	T md= �	| C�D]�s R � EDb�
��ihi

	T j/kMl �	| C�D�]�s R � '[[
O G
� �
Z 9%H Z 9MR �

�
Z 9%H�R

�
E� H e ^�v)H � E� R e ^nv�R �

�[
O G

�
Z 9�H

� �
Z 9�H � �

�
� H E� H � �� Ee ^�v)H � e

ESf�

@?_
	T md= �	| C�D]�s R � ' [

O G � H E� H � �� E�e v)H � e ES��
��ihi

e ^�v)H ' + H �  \ ^#H e� w ^#xv*O G ES2�

e v)H ' + H �  \ H e� v�O G ES��
��|�

e� v�O G '
% e� w ^
xv�O Ge� w e xv�O G

&
'

�[
O G � H  H � \ H

� b ^ [ O G � H  H �+ H ESe�

��|� � H }��i? M) EDD��
2D



+i4@h! S `�i? @� �*�@h) �?uLh4@|�L? i �t|t @| |�i TLT�*@|�L? *i�i* L?*)
|�L @*|ih?@|��i �@h�@?Ui it|�4@|Lht 4@) Mi �ti_c 	T �	| C�D]�s R X ^ � uhL4 EeH� �t�?}

) H ' ) J G H ' � n
�[

J G � ^
H �
[

O G � ^#H
� \ �[ O G  ^#H � \ ^#H

� b ^  ^
H ESD�

Lh 	T �	| C�D]�s R � uhL4 EDb� �t�?}

� H ' � D H ' � n
�[

D  ^
H �
[

O G � ^#H
� \ �[ O G  ^#H � \ ^#H

� b ^  ^#H ESS�

S � t4@** t�4�*@|�L? t|�_)
� *�4�|i_ �L?|i �@h*L t|�_) �@t TihuLh4i_ �? Lh_ih |L }i| tL4i i4T�h�U@*
�?t�}�| �?|L |�i Mi�@��L�h Lu |�i t�}}it|i_ TL�?| it|�4@|Lht uLh | C�D @t �i**
@t Lu |�i�h ULhhitTL?_�?} �@h�@?Ui it|�4@|Lht�

A�i t|@h|�?} TL�?| �@t |L Uhi@|i |�i TLT�*@|�L? ti|t L 9 @?_ Lc @?_ |�i�h
t�Mti|t L D < c L ;�< @?_ L : � A�i LM�iU|��i �@t |�@| |�iti ti|t |L tL4i i �
|i?| t�L�*_ hiti4M*i @? @U|�@* hi@* *�ui TLT�*@|�L?� W? Lh_ih |L _L |��t �i
�ti_ �?uLh4@|�L? uhL4 @? �**�t|h@|�L? L? U�@?}it �? |�i ��t�?itt +i}�t|ih @|
5|@|�t|�Ut 5�i_i? E��?}t�i_c 2ffe��

S�� �LT�*@|�L? ti|t @?_ t|�_) �@h�@M*i
�? @h|��U�@* TLT�*@|�L?c _i?L|i_ �N2ffffc Lu 2f fff i*i4i?|t �@t Uhi@|i_
uhL4 |�i TLT�*@|�L? �N2H� @UULh_�?} |L � i*tL? E2fff�� A�i TLT�*@|�L?
�N2H� UL?t�t|t Lu |�i 2H� t4@**it| 4�?�U�T@*�|�it �? 5�i_i? �? �bH2c tii
@TTi?_� � �? 5�@h?_@*c 5�i?ttL?c @?_ h̀i|4@? E�bb2�c @?_ �N2ffff �@t
Uhi@|i_ �? Lh_ih |L 4�4�U �N2H�� 6hL4 �N2ffff |�i _�gihi?| TLT�*@|�L?
ti|tc ��i� |�i |@h}i| TLT�*@|�L?c |�i L�ihUL�ih@}i TLT�*@|�L? @?_ |�i �?�
_ihUL�ih@}i TLT�*@|�L?c |L Mi �ti_ �? |�i �L?|i �@h*L t|�_)c �ihi Uhi@|i_�
Nt�?} t�4T*i h@?_L4 t@4T*�?}c �N2ffff �@t _���_i_ �?|L |�L t�Mti|t� A�i
�ht| T@h|c _i?L|i_ L 9 ELu t�3i � 9 ' �f fff� �@t �ti_ @t uh@4i TLT�*@|�L? �?
|�i t�4�*@|�L? t|�_) @?_ uhL4 |��t ti| �i Uhi@|i_ |�i L�ihUL�ih@}i @?_ |�i
�?|ihtiU|�L? ti|t� 6hL4 |�i tiUL?_ T@h| Lu �N2ffffc _i?L|i_ L ���4gn�M���#O
�4� |�i
�?_ihUL�ih@}i ti| �@t Uhi@|i_�

W? Lh_ih |L Uhi@|i |�i L�ihUL�ih@}i ti| |�i �@h�@M*i ULhhitTL?_�?} |L �.D
�? L 9 �@t �ti_ |L uLh4 ��i t�3i }hL�Tt� A�i L�ihUL�ih@}i �@t _i|ih4�?i_

2S



M) _h@��?} @ �ih?L�**� t@4T*i uhL4 i@U� }hL�T ��|� �?U*�t�L? ThLM@M�*�|�itc
� E�_e@|���c }��i? �? |@M*i S���
A@M*i S�� �E�_i@|��� �? ��i t�3i }hL�Tt E|�i }hL�Tt Uhi@|i_ uhL4 �.D�
�.D f��f �f�Df Df�.f .f��ff �ff��ff
�E�_e@|��� f�f.H�D f�feS2H f�f�be� f�f�D.D f�fe.f2

Nt�?} |�iti �ih?L�**� t@4T*it �i Uhi@|i_ |�i L�ihUL�ih@}i ti| L ;�< Lu t�3i
� ;%< ' SSS @?_ |�i �?|ihtiU|�L? ti| L : Lu t�3i � : ' b ��e� A@M*i S�2 �**�t�
|h@|it |�i uhi^�i?U) _�t|h�M�|�L? M) t�3i }hL�T �? |�i �?|ihtiU|�L? ti| @?_ |�i
L�ihUL�ih@}i ti| hitTiU|��i*)�
A@M*i S�2 �LT�*@|�L? M) t�3i }hL�T E|�i }hL�Tt Uhi@|i_ uhL4 �.D� �? |�i
�?|ihtiU|�L? ti| @?_ |�i L�ihUL�ih@}i ti|
�.D f��f �f�Df Df�.f .f��ff �ff��ff AL|@*
L : EI� S S�2 E.���� � DHS E�.�f� S2b ES�.� �e� E��.� �eS E��S� b ��e E�ff�
L ;�< EI� e.� E.��f� ��� E�S�.� eb Ee�f� 2S Ee�f� . E��f� SSS E�ff�
A�i ?i | t|iT �@t |L Uhi@|i |�i �?_ihUL�ih@}i ti|� A��t �@t _L?i uhL4

|�i ti| L �
�}g��M���#O
�}� ���U� �@t _���_i_ �?|L ��i t�3i }hL�Tt �t�?} |�i �@h�@M*i
ULhhitTL?_�?} |L �HD� 6hL4 i@U� }hL�T @ �ih?L�**� t@4T*i �@t _h@�? ��|�
�?U*�t�L? ThLM@M�*�|�itc � E�KJo?�� c }��i? �? |@M*i S���
A@M*i S�� �E�MLh?�� �? ��i t�3i }hL�Tt E|�i }hL�Tt Uhi@|i_ uhL4 �HD�
�HD f��f �f�Df Df�.f .f��ff �ff��ff
� E�KJo?�� f��f�.e f�fe.2� f�f2bDe f�f�..� f�f2.SD

A��t }@�i �t |�i �?_ihUL�ih@}i ti| L D < Lu t�3i � D < ' HDf� A@M*i S�e �**�t�
|h@|it |�i uhi^�i?U) _�t|h�M�|�L? M) t�3i }hL�T �? |�i �?_ihUL�ih@}i ti|�
A@M*i S�e �LT�*@|�L? M) t�3i }hL�T E|�i }hL�Tt Uhi@|i_ uhL4 �HD� �? |�i
�?|ihtiU|�L? ti| @?_ |�i �?_ihUL�ih@}i ti|
�HD f��f �f�Df Df�.f .f��ff �ff��ff AL|@*
L : EI� S eb� ESb�D� � S�S E�.�D� SDD E.�f� �H2 Ee��� �.f E��H� b ��e E�ff�
L D < EI� .22 EHe�b� HH E�f�e� 2H E���� H Ef�b� e Ef�D� HDf E�ff�

6hL4 |�iti Uhi@|i_ ti|t �i U@? uLh4 L ' L : ^ L D < c Lu t�3i � ' �f �He�
A�i �@h�@M*i �? L ULhhitTL?_�?} |L +,VHe �@t U�Lti? @t |�i t|�_)

�@h�@M*i + �? |�i �L?|i �@h*L t|�_)� 6hL4 |�i Uhi@|i_ TLT�*@|�L? ti|t �i
@hi @M*i |L U@*U�*@|i |�i �@*�it Lu | C�D c | C�D E/F @?_ | C�D�G �

2.



A@M*i S�D A�i |L|@* Lu ) @?_ |�i ?�4Mih Lu i*i4i?|t �? Lc L D < @?_ L : �
| C ��4Mih Lu i*i4i?|t

L 2. ..H f�� �f �He
L D < � H�. eD2 HDf
L : 2D bSf DDb b ��e
A��t �i �@�i Uhi@|i_ @ t�|�@|�L? ��|� @? �?_ihUL�ih@}i h@|i Lu H��I

E� D < *� ' HDf*�f �He� @?_ @? L�ihUL�ih@}i h@|i Lu S�.I E� ;�< *� 9 ' SSS*�f
fff�� 6�h|�ih4Lhic �i tii |�@| | C�D E/F *| C�D ' � H�. eD2*2. ..H f�� � S�DIc
��i� | C�D�G �?_ih@TThL �4@|it | C�D M) hL�}�*) S�DI�

S�2 �� �*�@h) �?uLh4@|�L?c hitTL?ti 4iU�@?�t4 @?_
TL�?| it|�4@|Lht

,t|�4@|Lht uLh |�i |L|@* Lu + �? ML|� L : @?_ L c _i?L|i_ 	| C�D G @?_ 	| C�D �?
}i?ih@*c �ihi �?U*�_i_ �? |�i �L?|i �@h*L t|�_)�

�� �*�@h) �?uLh4@|�L? @| |�i TLT�*@|�L? *i�i* L?*) �ihi UL?t�_ihi_ �? |�i
t|�_)� A�L tTiU��U@|�L?t Lu |�i @� �*�@h) �iU|Lh  H �ihi UL?t�_ihi_c  H ' % ^#H
@?_  H ' E% ^
H c % e H � \ hitTiU|��i*)c ��ihi % ^#H ' � uLh @** & �? L @?_ % e H �t @
^�@?|�|@|��i @� �*�@h) �@h�@M*i� 6�h|�ih4Lhic |�L _�gihi?| U�L�Uit Lu % e H �ihiUL?t�_ihi_c |�i �@h�@M*it �? L ULhhitTL?_�?} |L �5H2 @?_�,He hitTiU|��i*)�
Oi?UiuLh|� |�i) @hi hiuihhi_ |L @t �@ti �5 @?_ �@ti �, hitTiU|��i*)c ���*i
�@ti  ^ ��** hiuih |L |�i �ti Lu  H ' % ^#H ' ��

A�i |�hii U@tit Lu @� �*�@h) �?uLh4@|�L? hiThiti?| _�gihi?| t|hi?}|� Lu
@ttLU�@|�L? ��|� |�i t|�_) �@h�@M*i� �?i 4i@t�hi Lu |��t t|hi?}|� �t |�i
4�*|�T*i ULi�U�i?| Lu _i|ih4�?@|�L?� A@M*i S�S Thiti?|t |�i 4�*|�T*i ULi��
U�i?| Lu _i|ih4�?@|�L? Mi|�ii? + @?_ |�i |�hii U@tit Lu @� �*�@h) �iU|Lh uLh
_�gihi?| TLT�*@|�L? ti|t�
A@M*i S�S ��*|�T*i ULi�U�i?| Lu _i|ih4�?@|�L? �? |�i ti|t Lc L : @?_ L D < �

L L : L D <
�@ti  ^ f f f
�@ti �5 f��e f��e f�2b
�@ti �, f�H2 fH2 f�Hf
A�i TLT�*@|�L? hi}hitt�L? *�?it �? L D < @?_ L : @hi Thiti?|i_ �? �}�hit

S�� @?_ S�2 uLh �@ti �5 @?_ �@ti �,� A�i tL*�_ *�?i hiThiti?| hi}hitt�L? �?
L D < @?_ |�i _L||i_ *�?i hi}hitt�L? �? L : c hitTiU|��i*)� A�i *�?it @hi Th�?|i_
L�ih |�i h@?}i Lu % e �@*�it �? L D < @?_ L : c hitTiU|��i*)�

2H



6�}�hi S�� �@ti �5 6�}�hi S�2 �@ti �,

0 20 40 60

0
50

00
10

00
0

15
00

0
20

00
0

0 2000 4000 6000 8000 10000 12000

0
50

00
10

00
0

15
00

0
20

00
0

A�i hi}hitt�L? *�?it t�L� |�@| |�i @TThL �4@|�L? � � D E/F � � � D�G �t Mi||ih �?
�@ti �, |�@? �? �@ti �5� 5�?Ui � � D�G �t it|�4@|i_ @TThL �4@|i*) �?M�@ti_
|��t 4i@?t |�@| |�i }�itt|�4@|�L? 	| �s o*oC�D E/F ' S D E/F  \ H e� = _dc�4O G ��** Mi Mi||ih �?
�@ti �, |�@? �? �@ti �5� ì ?L|i |�@| |�i h@?}i Lu |�i % e �@*�it �? �@ti
�5 �? L D < �t Mi|�ii? f @?_ �f @?_ �? L : Mi|�ii? f @?_ .f� A��t u@U|
UL�*_ @U|�@**) Mi @ hi@tL? |L �ti |�i t�M}hL�T L :#h c & 5 } �u f 	 % e H 	 �fc
�? |�i @TThL �4@|�L? Lu � � D E/F c ��i� � � D E�F � � � D�G�| � OL�i�ihc |��t �t ?L|
UL?t�_ihi_ �? |�i t|�_)�
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