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6XPPDU\. One aspect of the quality of official statistical data that is becoming more important is their
utility for social science research.  In Germany, scientific use files of the microcensus are released to
the scientific community in the form of so-called factually anonymous microdata.  However, usage of
such files for the purpose of statistical analyses is not unproblematic.  This paper focuses on the prob-
lems of variance estimation, arising from both the specific sampling design of the German microcen-
sus and the procedure by which scientific use files are generated from the original data.

The scientific use file of the microcensus 1996 is the first to provide sampling information.  However,
it does not provide all relevant information.  After a short presentation of the sampling design of the
microcensus and the selection procedure of the scientific use file in this paper, a solution is presented
that uses the available design information in an efficient way.  The variance estimates based on the
scientific use file are compared with results from the German Federal Statistical Office.  Furthermore,
we develop the regression estimator (group mean model) for the post-stratification of the microcensus
estimates.  The results show that variance reduction by post-stratification is not relevant for the scien-
tific use file.  Large differences between the post-stratified data and the unadjusted data, however,
pose the question as to which of the two population estimates is biassed.  We also investigate the be-
haviour of the linear regression of the design effect, which is frequently used as a tool for variance es-
timation.  Generally, the variance estimation, by means of design effects, produces reasonable results.
But in detail, we find a considerable amount of over- and underestimation.

Our results indicate that variables for stratum, clustering, and post-stratification should be released
with the data if there are no confidentiality concerns.  This would considerably improve variance esti-
mation based on scientific use files.

.H\�ZRUGV: Variance estimation; Stratified multistage survey data; Post-stratification; Scien-
tific Use File, Microcensus.

� ,QWURGXFWLRQ

In empirical social research, the official statistical information that is conducted in multipur-

pose surveys is of considerable importance as a data basis.  Microdata from sources such as

the EC Labour Force Survey or the US Current Population Survey contain a very large num-

ber of cases, and response rates are normally higher than in surveys conducted by the scien-

tific community itself.  Economic and social structures and processes can therefore be ana-

lysed with a high degree of differentiation, offering the possibility of even making reliable

statements about small populations.  The main objective of this paper is to assess how re-

searchers interested in variance estimation as an indicator of the quality of estimates can util-
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ize the available design information.

Since official statistical surveys are often based on a stratified multistage sampling design, a

researcher needs relevant design information in order to assess the quality of the estimates.

Identifiers for strata and clusters are usually related to regional information, which is subject

to data confidentiality.  This frequently leads to restrictions for the design information in so-

called public use or scientific use files (see Eltinge 1999).  From the point of view of research,

particular attention needs to be given to the limitations that this places on variance estimation.

To assess such limitations, variance estimations based on the scientific use file of the German

microcensus are compared with results from the Federal Statistical Office.

Since 1996, the scientific use files of the microcensus have contained some design informa-

tion.  Earlier microcensuses require the evaluations have to be performed on the assumption

of simple random sampling.  The estimated variance must be corrected using published design

effects to adjust for the sampling design.  This method is frequently suggested for surveys like

the UK Labour Force Survey (ONS 1998) and the US Current Population Survey (BLS/BOC

2000).  To find out whether this method gives proper results in research practice, the behav-

iour of the linear regression of the design effect of the microcensus is investigated in this pa-

per.

When non-sampling or systematic errors (e.g. nonresponse) are present in the survey, the

variance is an incomplete measure of the quality of the estimate.  The sampled units are fre-

quently weighted to adapt the sample distributions to "known" marginal population totals to

account for undercoverage and nonresponse.  If such weights and information on nonresponse

are released with the scientific use file, researchers can estimate variances using post-

stratification weights.  Among other things, comparisons of unweighted and weighted esti-

mates can reveal non-sampling errors.

The rest of this paper is organized as follows: the second section contains a brief description

of the sampling design of the German microcensus and the selection procedure of the scien-

tific use file.  The relevant estimation assumptions that result from the information available

for the scientific use file are stated in section 3.  Section 4 presents empirical results for vari-

ance estimates and compares them with the corresponding values from the statistical office.

Section 5 shows the implementation of post-stratified variance estimates following Särndal et

al. (1992).  A comparison of direct variance estimations and approximations using design ef-

fects is given in section 6.  Section 7 summarizes the most significant results and suggests

further improvements on the release of design information for scientific use files of the Ger-
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man microcensus.  Furthermore, we address the issue in which respect the experiences based

on the German microcensus could be relevant to variance estimation with other scientific use

files.

� 7KH�*HUPDQ�0LFURFHQVXV�DQG�LWV�6FLHQWLILF�8VH�)LOH

The basic programme of the German microcensus (MC), which is conducted annually with a

sampling fraction of 1 percent, provides figures on issues such as demographic, social and

employment structure, families, and households.  Since the respondents are obliged to provide

information to the basic programme, the response rate is around 97 percent of all households.

The MC is released as a scientific use file to the scientific community according to the Fed-

eral Statistics Act of 1987.  The act stipulates that a factually anonymized subset of the data

can be passed on to universities or other independent research institutes in Germany if the

particulars of those surveyed can be (re)identified only by a disproportionately large invest-

ment of time, cost, and labour (factual anonymity) (see Müller et al. 1991).  The scientific use

file (SUF) of the microcensus consists of a 70 percent subsample and covers around 500,000

people in over 230,000 households.  In order to determine variances based on the SUF, it is

necessary to describe the sampling design of the MC in advance.

��� 7KH�6DPSOLQJ�'HVLJQ�RI�WKH�*HUPDQ�0LFURFHQVXV

Since 1990, a new sampling design has been used for the MC (see Krug et al. 1999: 304pp.;

Meyer 1994).  The survey is designed as a single-stage cluster sample, where the primary

sampling units (clusters, sampling districts) are composed of neighbouring buildings or parts

thereof.  All households within a cluster are sampled.  The formation of the clusters is ar-

ranged by grouping the buildings into four different classes: small, medium-sized, and large

buildings, as well as institutions.  Within these building classes, detailed regional stratification

is used for the formation of the clusters.  The average number of households within a cluster

is quite low, ranging from 7 to around 15, resulting in an average of about 9 dwellings per

sampling district.  The formation of the regional clusters means that a high administrative

burden that usually occurs only in long intervals together with the population census. Aggre-

gate data of the 1987 Population Census served as a sampling frame for the microcensus in

the former territory of the Federal Republic, and in the new Länder the frame is based on the

Central Residents’ Register of 1991.
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In order to account for changes in the building stock based on the statistics on building activ-

ity, a new buildings stratum is formed.  Clusters are formed within this stratum according to

the number of dwellings of the building (building size group) and regional criteria.

Except for the new building stratum, the sampling of the clusters is similar to simple random

sampling from strata.  However, the strata were made so small that only one cluster per stra-

tum was chosen.  The formation of the strata used the same criteria that were used for the con-

struction of the clusters; i.e. regional information within building classes.  The strata size was

100 for all strata.  Hence, selecting one cluster per stratum yields a uniform sampling rate of

one percent.

A different selection rule was used for the selection of clusters from the new buildings class.

Here, the clusters were sequenced for each building size group and a systematic sampling

with an interval size 100 was used.  The sequencing used the same regional criteria that were

used for the constitution of the clusters.

��� 7KH�6HOHFWLRQ�RI�WKH�6FLHQWLILF�8VH�)LOH�IURP�WKH�0LFURFHQVXV

The SUF is a 70 percent subsample of the MC households and was sampled by some kind of

systematic sampling.

For the purpose of subsampling, the MC households had to be sequenced.  The criteria used

for this were somewhat different from the strata criteria in the MC.  The sequencing variable

was set up by three broad regional identifiers.1  Within these strata, the household size was

used.  Then the households were sorted according to their cluster numbering, which reflects

their local stratification.  Within each cluster, the internal ordering of the households was

used.  The households were numbered according to this sequence.  The last digit of this num-

bering was used for the selection.  7 digits were taken for the selection into the SUF, resulting

in a subsampling rate of 70 percent.

� (VWLPDWLRQ�$VVXPSWLRQV

Strictly speaking, the SUF resulted from a 2-phase sampling procedure in which households

were taken by a cluster sampling at the first stage and the SUF-households resulted from sys-

tematic sampling at the second stage.  It is assumed that 2-stage sampling is a good approxi-

mation.

                                                          
1 State, administrative region, and classification of community size.
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To ensure sufficient confidentiality, most regional criteria are not available with the SUF.

The sequencing number used in the second sampling stage is also not preserved.  However,

even if these variables were known, there would be no possibility to calculate unbiassed vari-

ance estimates for population totals and means.  This is also true for the original data of the

MC and is due to the sampling design of the MC.  The selection of just one primary sampling

unit per stratum is the reason why approximations must be used for variance computations.

The German Federal Statistical Office solves this problem by defining larger areas as strata,2

ignoring the smaller regional structures on which the sampling procedure is actually based.

The assumption of simple random sampling of clusters within these enlarged strata leads to an

overestimation of sampling variances.  The same applies to systematic sampling (see Wolter

1985: 282).

In the SUF, the following sampling information can be used: building size class, federal state,

classification of community size, and the cluster identifier (i.e. an indicator for households

belonging to the same cluster).  The omission of some of the detailed regional stratification

variables tends to inflate the variance estimate based on the SUF compared to the original

MC.

Concerning the ordering of the households at the second stage of the selection of the sub-

sample, the sequencing – except for the ordering by the household size – more or less reflects

the original strata.  To a large extent, this is due to the use of the original cluster number,

which reflects the stratification of the MC.3  Since the last digit of the sequencing number

used in the second sampling stage was dropped, it is not possible to draw conclusions from

the variance of the selected households on the basis of the variance component caused by the

last digit sampling.  Additionally, one must assume a constant sampling rate of 70 percent of

households per cluster.  This is not always be true for the systematic sampling, but we can ex-

pect that this simplifying assumption will not significantly affect estimations.

Following Särndal et al. (1992), the definitions used in the subsequent sessions are as follows.

Let +  be the number of strata and 
K

1  the number of sampled clusters (primary sampling

units; PSU's) in the thK  stratum of the population.  
L

1  is the number of households in the thL

PSU.  Let < be a variable for which data has been collected, with 
K�L�N
\  being the value ob-

served for the thN household in the thL PSU in the thK  stratum.

                                                          
2 The stratification by the size of the buildings is combined with a regional stratification. Cities larger than
200,000 inhabitants and other spatial units with more than 250,000 inhabitants constitute a stratum.
3 We note that the cluster and the household identification numbers in the SUF were re-sorted.
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For a 2-stage stratified sampling design we have the following entities:  let 
,

8  be the popula-

tion of 
,

1  PSU’s, and 
K,

8 ,  the set of PSU’s in the thK  stratum with 
K,

1 ,  elements.  Let 
L

8

be the set of all households in the thL  PSU (size = 
L

1 ).  Finally, let 8  be the set of all house-

holds in the survey area (size = 1 ).

Let 
,
V  be the sample of the PSU’s of size 

,
Q  that is spread over +  strata as 

K,
V ,  of size 

K,
Q , .

Let 
L
V  be the sample of the households in the thL  PSU of size 

L
Q , and let V  be the sample of

all households of size Q .

The inclusion probability of the thL PSU is defined as 
L, ,π .  Then 

LN |π  refers to the inclusion

probability of the thN household in the thL PSU, given that the PSU has been drawn.  For the

MC holds 0.01=
,�L

, and for the SUF we assume 0.7=N_L .

� (VWLPDWHV�RI�7RWDOV�DQG�6WDQGDUG�(UURUV�IRU�WKH�6FLHQWLILF�8VH�)LOH

Let us look at the various population parameters that are typical for Labour Force Surveys.

There is usually interest in estimates of population totals, means, or ratios at the time the sur-

vey is taken.  Even though the MC has a rotating panel design4 we do not consider change es-

timates, since the SUF does not contain identifiers for the rotation group.5

Allowing for element inclusion probabilities, but ignoring the post-stratification weights for

the moment (see section 5), a total of the characteristic \  is estimated by:

(1) Ŵ  = ∑
=

+

K

K
W

1

ˆ  = ∑
∈VN

N
\

7.0

100

where 
K
Ŵ  is the estimated total of stratum K .

According to Särndal et al. (1992: 142), if we assume in two-stage sampling a design con-

sisting of simple random sampling without replacement in both stages (SI, SI), the variance is:

(2) ( )
K6,6,
W9 ˆ

,  = 22

,

,2

,

2
,

11

,

, L

K,

K,
8

L

L

8L

L

K,

K,

8

K,

K

K,
6

Q
I

1
Q

1
6

Q
I

1
−+− ∑

∈

where
K
I  = 

K,

K,

1

Q

,

,  = 0.01  , 
L
I  = 

L

L

1
Q

 = 0.7

                                                          
4 A sampling district stays in the sample for four years and one-fourth of the sampling districts is replaced every
year.  According to the principle of an area sample, households moving away from the sampling districts will not
be interviewed further.  But households moving into the sampling district are included in the sample.
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Replacing the variances 2

,�K8
6  and 2

L
8
6  by their respective sample estimates gives:

(3) 2

,K,
V

6 = ( )∑
∈

−
−

K,

K,

VL
VL

,�K

WW
Q

,
,

2  ˆˆ  
1

1

=  stratum th  thein  PSUbetween variance K

(4) 2

L
V

6 = ( )∑
∈

−
−

L

L

VN

VN

L

\\
Q

2  

1

1

=  PSUth  the withinvariance L

The second term of (2) involves the computation of the within variance for each of the ap-

prox. 40,000 PSU’s.  A computationally simpler method would be to use only the first term

with the estimated variance of the PSU totals (see Särndal et al. 1992: 139pp.).  Provided that

the first-stage sampling fraction is small, as it is in the case of the MC, this approximation is

very accurate.6  This point is demonstrated in Table 1.

For selected characteristics, Table 1 compares the estimated total, standard error, and the co-

efficient of variation as well as the design effect (see section 6) based on the SUF with the re-

sults of the German Federal Statistical Office for the MC (Statistisches Bundesamt 1998b).

First of all, the inspection of the coefficient of variation shows a very high precision even for

characteristics with a rather small number of cases.  For example, for employed women

whose net income per month is less than 600 DM, the coefficient of variation is about 1 per-

cent.

A striking difference concerns the totals based on the SUF vs. the MC data, where the former

are always smaller than the latter.  The MC totals are far beyond the conventional 95 percent

confidence interval of the SUF totals.  This bias is due to the fact that the German Federal

Statistical Office uses a nonresponse adjustment weight to compensate for the nonresponse of

about 2.5 percent of the households.7  But the SUF does not contain this fine-grained compen-

sation weight variable.  If we alternatively use a constant weight factor of 1.025, all corre-

sponding MC estimates are included within the confidence limits of the SUF estimates.

                                                                                                                                                                                    
5 See Holmes and Skinner (2000) for change estimates for the UK Labour Force Survey.
6 This simplified estimator is available in generalised software packages as STATA and SAS.
7 The nonresponse adjustment weight is computed at the level of 401 regional subgroups for 19 different combi-
nations of socio-demographic characteristics.
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7DEOH��� (VWLPDWHG�7RWDOV�IRU�6HOHFWHG�&KDUDFWHULVWLFV��8QLW��WKRXVDQGV�

7RWDO 6WDQGDUG�(UURU

68) 0& 68) 0&

&RHIILFLHQW�RI
9DULDWLRQ����

'HVLJQ�(I�
IHFW

&KDUDFWHULVWLF %
HW
Z
HH
Q

:
LWK

LQ

2
YH
UD
OO

68) 0&
$S�
SUR[�

68) 0&

Foreign labour force1) 2,283.7 2,330.6 29.4 1.2 29.4 27.3 1.29 1.17 0.92 1.66 1.83

Unemployed persons
(ILO-Definition)1) 2,976.7 3,034.2 24.0 1.2 24.1 21.4 0.81 0.71 0.81 1.20 1.26

Main source of liveli-
hood: employment1) 29,607.9 30,285.0 81.4 3.2 81.4 77.7 0.28 0.26 0.30 1.63 1.85

Employed women, net
income per month less
than 600 DM1) 1,545.4 1,585.4 15.8 0.8 15.9 13.9 1.03 0.88 1.11 1.08 1.12

Private households, 1
Person, female2) 7,010.1 7,259.6 33.1 1.5 33.1 32.0 0.47 0.44 0.54 1.19 1.35

6RXUFH��SUF: Scientific Use File of the German Microcensus 1996 (70 percent subsample).  MC: Microcensus
1996 (totals multiplied by nonresponse compensation weight (inflation factor), Source: Statistisches Bundesamt
1998b).  Approx. value: Coefficient of variation based on published design effects for the microcensus 1990
(Statistisches Bundesamt 1998a: 17).  Subpopulations: 1) Population on main residence; 2) Private households.

Compared with the MC, the estimated variances based on the SUF are always larger. This was

to be expected regarding the smaller sample size.  The German Federal Statistical Office rec-

ommended that users of the SUF increase the standard error published for some characteris-

tics by a factor of 1.2, which refers to the assumption of the SUF as a simple random sample

of the MC ((1/0.7)½ = 1.195).  However, based on the evaluation of more than 450 character-

istics of the standard tabulation of the statistical office, we evaluated an increase of the stan-

dard error of the SUF to about 1.09 on average.  That this loss of precision in respect to the

sample size is just half as much as expected, is related to the reduction of the cluster effect,

which, in turn, results from the 70 percent subsample of all households belonging to a MC

cluster.

In summary, we conclude that users can properly and easily evaluate variance estimates based

on the SUF.  However, estimation would be improved if research could use the household

nonresponse compensation weight.

� 7KH�9DULDQFH�RI�3RSXODWLRQ�(VWLPDWHV�DIWHU�WKH�$GMXVWPHQW�WR�WKH�5HVXOWV�RI�WKH

&XUUHQW�8SGDWLQJ�RI�WKH�3RSXODWLRQ

The German statistical offices publish results for the microcensus fitted to benchmark data de-

rived from the current updating of the population.  For this purpose, a weight variable on the
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basis of regional “known” marginal totals for six post-strata8 is formed, which mainly reflects

the ratio of the nominal value to the sample value (see Heidenreich 1994).  For the post-

stratified estimator, the users of the scientific use file can work with the weight variables for

persons and households contained in the data file.

Formally, the use of weights can be interpreted as a regression estimate. The estimate used in

this case is based on the Group Mean Model that can be depicted as follows (see Särndal et al.

1992: 324).  The population 8 can be partitioned into *  disjoint subsets { }*JJ8 ,,1  , K∈

of post-strata.  The estimation for the population means in group J  is:

(5) ∑∑
∑

∈
∈

∈ ==
J

J

J

VN N

N

J
VN

N

VN

NN

J

\

1

\

ˆ
1

1
 ˆ

The post-stratified regression estimate 
UHJ
Ŵ  for the Group Mean Model is the following:

(6)
UHJ
Ŵ  = ∑

=

*

J

JJ%1
1

ˆ  = ∑ ∑
= ∈

⋅
*

J N

N

VN J

J \

1

1

J
1

ˆ
 = ∑ ∑

= ∈

*

J N

N

VN

J

\
Z

J
1

The SUF contains the weight 
N

Z , which assumes for each person 
J
VN ∈  the corresponding

value 
JJ

11 ˆ .

One important characteristic of the regression estimate is the fact that it returns the known

marginal values of each sample (see Särndal et al. 1992: 324).  Consequently, the variance of

UHJ
Ŵ  for these characteristics is zero.  However, the SUF is only a 70 percent subsample of the

MC and has not been separately adjusted to the current updating of the population.  For this

reason, the variance estimation will also provide positive values for the adjustment character-

istics.

A Taylor approximation of Ŵ  is used for the derivation of the variance �W9� UHJ
ˆ .  The linear

portion of the Taylor approximation is given by the following concomitant variable 
N
X  (see

Särndal et al. 1992: 331):

(7)
N
X  = )(

J
VNN \\Z −  

J
VN ∈

Thus, 
N
\  needs only to be substituted by 

N
X  in the equations (2) to (4).

                                                          
8 The post-strata are: sex in combination with citizenship (Germans/Foreigners) in regional units of at least
500,000 inhabitants. When the results for soldiers and men liable to military service are adjusted, the registers of
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The influence of the post-stratification adjustment on the estimation of totals and their vari-

ance for the characteristics of Table 1 is depicted in Table 2.  It illustrates that the relative

standard error is only slightly reduced by the adjustment.  For characteristics that are closely

correlated to the post-strata (for example, lines 1 and 5 in Table 2), the decrease is steep.

However, in some cases, there is a remarkable difference between the estimates in the order of

magnitude of several millions.  This shows the problematic nature of using the post-

stratification weights.  They hardly ever lead to a decrease of the variance.  Instead, they

cover a bias.  Either the MC, and hence the SUF, provides biassed population estimates, or the

current updating of the population produces biassed estimations on its part.

7DEOH��� (VWLPDWHG�3RSXODWLRQ�7RWDOV��WKRXVDQGV��DQG�&RHIILFLHQW�RI�9DULDWLRQ��SHUFHQW��IRU�VHOHFWHG
&KDUDFWHULVWLFV�ZLWK�DQG�ZLWKRXW�3RVW�VWUDWLILFDWLRQ�$GMXVWPHQW

7RWDO &RHIILFLHQW�RI�9DULDWLRQ
&KDUDFWHULVWLF DGMXVWHG XQDGMXVWHG DGMXVWHG XQDGMXVWHG

Foreign labour force1) 3,609.7 2,283.7 0.72 1.29

Unemployed persons (ILO-Definition)1) 3,490.3 2,976.7 0.79 0.81

Main source of livelihood: employment1) 33,806.1 29,607.9 0.20 0.28

Employed women, net income per month <600 DM1) 1,740.7 1,545.4 1.00 1.03

Private households, 1 Person, female2) 7,896,6 7,010.1 0.27 0.47

6RXUFH� see Table 1

Another potential source of this bias are problems linked to the realisation of the sample; for

example, actuality of the sampling plan, accessibility of households and unit-nonresponse.  It

is presumed that the undercoverage of soldiers and men liable to military service, which is re-

flected in a weight of about 1.6, is caused by non-accessibility.9  However, the current updat-

ing of the population is not free of errors, either.  Particularly with regard to foreigners, it is

presumed that moves are insufficiently covered and that the results of the current updating of

the population are therefore too high.  The post-stratification weighting leads to the transfer of

errors from the current updating of the population to the microcensus.  This adjustment results

in a weighting factor of 1.1 for the Germans and even 1.5 for the foreigners regarding the

SUF.  One the one hand, a correction of such extent cannot be derived from the results of the

field work (see Heidenreich 1994: 116).  On the other hand, the comparison between the re-

sults of the current updating of the population and the census from 1987 show much smaller

deviations (Heidenreich 1989: 328; Jäger 1992: 105pp.).  Thus, the considerable differences

                                                                                                                                                                                    
the Ministry of the Interior and the Ministry of Defence are used on the level of administrative districts and on
the level of the federal states.
9 According to the sampling plan, the PSU’s do not comprise barracks.  Soldiers and men liable to military
service, hence, cannot be interviewed at their barracks, but only at their main or secondary place of residence.
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between the microcensus and the current updating of the population cannot be traced exclu-

sively to the errors of the current updating of the population.  However, research on the source

of error and the differences between the microcensus and other population statistics is miss-

ing.

� 'HVLJQ�(IIHFWV

So far, the users of the SUF who want to estimate the variance of totals have been dependent

on the results of the design effect of the sampling error published by the German Federal Sta-

tistical Office.  The design effect is the ratio of the design-based standard error to the standard

error of a simple random sample.  The core of this approach is a linear regression of the de-

sign effects )(
G
SN  on the proportion S  of the population with the characteristics of interest.

The number of households and persons per PSU in the SUF is reduced by the selection of the

subsample compared to the MC.  This also reduces the cluster effect.  It can therefore be as-

sumed that the published design effects are not assignable to the SUF.  This is why we want to

see if the selection of the SUF can lead to different design effects.  We also want to evaluate

the goodness of fit of the linear approximation of the design effects.

The German Federal Statistical Office uses a separate simple linear regression of )(
G
SN  on S

for three groups of characteristics (population and economically active persons (B/E), for-

eigners and people employed in agriculture (A/L) and households (H)):

For given values of a constant D  and a slope E ,�the following approximation for the coeffi-

cient of variation in dependence on S  is obtained:

(8) FY  = 
6,

FYSN )(  = 
S
S

Q���
I

ESD
−−+ 1

  
1

1
)(

To sum up, Table 3 compares the regression coefficients for each group obtained on the basis

of the SUF with the published values for the microcensus 1990 (MC90) and the computation

for the microcensus 1996 (MC96).10  Generally, the slopes for the SUF run more flatly than

those of the MC96 (see also Figure 1).  Referring to the more than 450 characteristics of the

standard tabulation programme of the German Federal Statistical Office, the decrease

amounts to around 10 percent and is equal for the three groups of characteristics B/E, A/L,

and H.  The decrease of the design effect is caused by the reduction of the cluster-effect,

                                                          
10 Results on the sampling error for the German Microcensus 1990 (Statistisches Bundesamt 1998a: 22).  Own
calculations based on unpublished results on sampling error for the German microcensus 1996 (Statistisches
Bundesamt 1998b).
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which, in turn, is due to the selection of the subsample.  So far, the users of the SUF have

been dependent on the design effects of the MC90.  Without regard to the fact that those coef-

ficients are actually obsolete and only refer to the former Federal Republic of Germany, Table

3 shows that the values of the MC90 are a convenient approximation for the coefficient of

variation of the SUF.

7DEOH��� &RPSDULVRQ�RI�/LQHDU�5HJUHVVLRQ�&RHIILFLHQWV�RI�WKH�'HVLJQ�(IIHFW�RQ�WKH�(VWLPDWHG�3URSRUWLRQ
RI�WKH�3RSXODWLRQ

*URXS 'DWD�%DVH &RQVWDQW 6ORSH

SUF 1.009 1.84

MC96 1.042 2.44

Population and Employed Persons (B/E)

MC90 1.136 1.61

SUF 1.088 21.69

MC96 1.162 25.47

Foreigners and Employed Persons in Agriculture (A/L)

MC90 1.169 25.04

SUF 0.988 1.01

MC96 1.009 1.60

Households (H)

MC90 1.119 1.14

)LJXUH��� 5HJUHVVLRQ�RI�WKH�'HVLJQ�(IIHFW��N��RQ�WKH�3HUFHQWDJH�RI�WKH�3RSXODWLRQ�IRU�����&KDUDFWHULVWLFV
RI�WKH�7\SH�RI�3RSXODWLRQ�DQG�(PSOR\HG��%�(�

D
es

ig
n 

ef
fe

ct
 (

k)

Proportion (p)
0 .2 .4 .6 .8

1

1.5

2

2.5

3

SUF:
k=1.009 + 1.84p

MC96:
k=1.042 + 2.44p
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It still must be checked, how well the linear regression matches the calculated design ef-

fects.11  Figure 1 depicts the regression of the design effect for the characteristics of the stan-

dard tabulation programme for the population and economically active persons (B/E).  Gener-

ally, the linear approximation provides a useful model for the description of the design effect.

However, in some cases there are significant deviations of the respective design effects from

the estimated values.  Hence, in some cases, the use of design effects leads to considerable

over- and underestimations of the variance.

� &RQFOXGLQJ�UHPDUNV

In this paper we have investigated some possibilities of variance estimation based on the

available design information for the scientific use file of the German microcensus 1996.  In

closing, we conclude that the methods, as described in the paper, can be easily applied and

give reasonable results, compared with those of the German Federal Statistical Office for the

original microcensus data.  With respect to the design effect, formerly imperative as a tool for

variance estimation, we have shown that this method is connected with considerable over- and

underestimation of the standard error.  Users of the scientific use file no longer depend on this

approximation method since the release of anonymised design information.  Consequently,

scientific use files should ideally be released with the design information relevant for an ap-

propriate variance estimation; such as variables for stratum and cluster, as well as nonre-

sponse and post-stratification weights.  The reasons for the calculation of direct estimates of

sampling errors using design information that comes with the file appear to be true not only

for German microdata, but also for a number of international surveys.

The estimation methods discussed in this paper have been classically restricted to the sam-

pling error that assumes an ideal realisation of the sampling plan and an exact collection of in-

formation in the survey etc.  While neglecting non-sampling errors that are always present in

survey practise, our analyses have pointed to such systematic sources of error.  Particularly

the large differences between estimated totals with and without post-stratification adjustment

on the current updating of the population point out that there is great need for systematic re-

search on the quality of statistical data.  Compared to the difference of the totals, the reduction

of the standard error, which is due to the weighting adjustment, is only of minor importance.

All in all, the weighting adjustment hardly leads to a reliable gain in precision; rather, it hides

                                                          
11 So far, only the respective regression coefficients for the MC90 have been published.  A verification of the
goodness of fit of the simple regression model has not been documented, except for the evidence that the
variances of the estimated design effects from the calculated ones average less than 15 to 20 percent
(Statistisches Bundesamt 1998a: 17).
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a bias.  Given the state of information, it remains an open question whether the microcensus

produces biassed population estimates or the benchmark data provides biassed estimates.

Against the background that in Germany the next census will not be conducted as a classical

enumeration of the population, and different sources of data will be united in a register-based

system instead – among others the results of the microcensus – questions about data quality

are of central importance.  However, it is not only for the statistical offices to act.  To enable

methodological studies on the part of academic research, it is desirable to provide more in-

formation on data collection procedure and survey design in the data file.
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