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1. Motivation

The Research Data Centres (RDC) of the Statistical Offices of the Lander
and the Federal Statistical Office offer different ways of access to a wide range
of official german microdata.

On the one hand there is the possibility of analysing the microdata at a Safe
Centre or via remote execution (On-site-use). In addition to that, the Off-site-
use, with the access forms of Scientific Use Files (SUF) and CAMPUS-Files,
allows analysing the microdata outside the safe premises of the statistical of-
fices (Ziihlke et al., 2007).

The access forms differ with respect to the level of anonymity and information
potential of the used data. The closer the microdata will get to the user the stron-
ger the anonymisation, which was applied during the preparation of the datasets,
and the lower the remaining information content of the datasets will be.

As specified by the Federal Statistics Law (BStatG), there are also differ-
ences concerning the groups of people that may be given access to the micro-
data sets. All forms off access, with the exception of the CAMPUS-Files, may
only be used by researchers at research institutions with the purpose of in-
dependent scientific research (Federal Statistics Law §16,6). Even though
CAMPUS-Files are absolutely anonymised datasets, they are a good instru-
ment for students and young professionals to learn to work with official micro-
data sets. In addition to that CAMPUS-Files are used to promote the different
statistics of the RDC and to motivate the research community to analyse the de
facto or formal anonymised microdata sets at the Safe Centres or via remote
execution'. Most of the CAMPUS-Files provided by the RDC are personal or
household data. For that reason we developed the CAMPUS-File AFiD*-Panel
Industrial Enterprises, to extend the offer of enterprise and establishment level
CAMPUS-Files in the RDC.?

I For an explanation of de facto and formal anonymised microdata: http://www.for
schungsdatenzentrum.de/en/data_access.asp.

2 The acronym stands for “Amtliche Firmendaten fiir Deutschland”, meaning “Official
Firm data for Germany”.
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The first chapter of this paper gives general information about the CAM-
PUS-Files provided in the RDC followed by a description of the data basis of
the new CAMPUS-File AFiD-Panel Industrial Enterprises. The third chapter
will cover the applied anonymisation methods. After that a short first compara-
tive analysis of the CAMPUS-File and the non-anonymised dataset is carried
out. This paper will be completed by a future prospect.

2. CAMPUS-Files in the RDC

CAMPUS-Files were developed especially for teaching purposes and contain
absolutely anonymised microdata. They offer the possibility for students to ac-
quire methodological knowledge while analyzing social and economic ques-
tions. CAMPUS-Files can be downloaded free of charge on the website of the
Research Data Centres (www.forschungsdatenzentrum.de/ CAMPUS-file.asp).
Currently, the following CAMPUS-Files are available:

Table 1
Available CAMPUS-Files of the RDC

social statistics economic statistics
e microcensus o AFiD-Panel Industrial Enterprises
e Continuing Vocational Training Survey e structure of earnings survey
(CVTS) e cost structure survey for small and
e student statistics medium-sized enterprises

e cxam statistics
e statistics of public assistance

finance and tax statistics agricultural and environmental statistics
e wage and income tax statistics o AFiD-Panel Agriculture
e census of agriculture

All these CAMPUS-Files are absolutely anonymised microdata sets. This
implies that it is not possible to reidentify individuals, establishments or enter-
prises at any time. Absolute anonymity is the result of a large information re-
duction achieved by using different anonymisation methods. In consequence of
this information reduction, the analytical findings computed with CAMPUS-
Files compared to the results computed in the same way with the formal or de
facto anonymised microdata sets are biased. Therefore the CAMPUS-Files are
unsuitable for bachelor and master theses or dissertations. For further detailed
research SuF, Safe Centres or remote execution should be used.

3 To get an overview of the project “Official Firm Data for Germany” see Malchin/
Voshage (2009).
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Nevertheless the existing CAMPUS-Files have been and will be used regu-
larly in lectures or in practical courses at various universities to impart me-
thodological knowledge while at least providing a smaller part of real micro-
data.

3. Database of the CAMPUS-File
AFiD-Panel Industrial Enterprises

The CAMPUS-File AFiD-Panel Industrial Enterprises is based on the AFiD-
Panel Industrial Enterprises, which is a linked dataset of the annual report for
enterprises, the survey of investment and the cost structure survey in the sec-
tions of manufacturing, mining and quarrying. All statistics were linked on en-
terprise level. The panel currently contains the survey years 2001 to 2013 and
can be analyzed as cross-sectional and longitudinal data. Prospectively, the
panel will be enhanced by current survey years.

The statistical units of the used statistics are the enterprises as well as their
establishments. The regarded panel only contains datasets of enterprises. In the
statistical sense, an enterprise is the smallest legal independent unit which, ac-
cording to fiscal and commercial law, keeps accounts and balances. The infor-
mation of the statistical units always refer to the whole enterprise, including all
producing and non-producing establishments. Foreign establishments are not
considered.

The group of respondents of the AFiD-Panel Industrial Enterprises is limited
to a maximum of 68.000 enterprises, with generally at least 20 or more employ-
ees, by law. The enterprises are obliged to provide information for all surveys
on an annual basis.

Only enterprises having their main activity (see Federal Statistical Office,
2008, 23 ff.) in the sections of manufacturing, mining and quarrying were re-
corded. Until the survey year 2008 the sections C and D of the German Classi-
fication of Economic Activities, Edition 2003 (corresponds to the economic
sectors 10.10 “Mining and agglomeration of hard coal” to 37.20 “Recycling of
non-metal waste and scrap”) were covered and from the survey year 2009 the
sections B and C of the German Classification of Economic Activities, Edition
2008, (corresponds to the economic sectors 05.10 “Mining of hard coal” to
33.20 “Installation of industrial machinery and equipment”).

For the preparation of the CAMPUS-File the survey years 2003 —-2007 of the
AFiD-Panel Industrial Enterprises were used. To add information about the do-
mestic and non-domestic turnover the CAMPUS-File was enhanced by on en-
terprise-level aggregated information from the establishment surveys of the pre-
viously mentioned economic sectors. Therefore the CAMPUS-File contains in-
formation from the following statistics:
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Table 2
Database of the CAMPUS-File

Data EVAS* survey years
annual report for enterprises in the sections of

manufacturing, mining and quarrying 2l 2B =AY
survey of investment in the sections of manufacturing, 8
T B s 42231 2003 —2007
cost structure survey in the sections of manufacturing, 42951 2003 — 2007

mining and quarrying

summarized annual results of the monthly report for
establishments in the sections of manufacturing, 42111 2003 — 2007
mining and quarrying (aggregated on enterprise level)

annual report for establishments’ in the sections of
manufacturing, mining and quarrying (aggregated on 42271 2007
enterprise level)

The linkage of the surveys was done in the cross as well as in the longitudi-
nal section by using the unique enterprise identification numbers.

The information about the economic sector was taken from the annual report
for enterprises. In the case of missing values it was taken from the survey of
investment or the cost structure survey. In the same way the regional informa-
tion was treated (see Forschungsdatenzentren der Statistischen Amter des
Bundes und der Lander, 2014, 3 f.). You can find a complete list of variables of
the CAMPUS-File in the metadata report which is available for download on
the website of the RDC mentioned above (see Forschungsdatenzentren der Sta-
tistischen Amter des Bundes und der Linder, 2014, 11 ff.).

4. Applied Anonymisation Methods

To prevent the (re-)identification of the reporting units, various anonymisa-
tion methods like variable suppressing, recoding, (sub)sampling, stochastic
noise or microaggregation were applied during the preparation of the CAM-
PUS-File. In detail, the following anonymisation methods were applied accord-
ing in mentioned order.

First of all the regional information for each enterprise was summarized to
the regions “West” and “East”. Now the region “West” includes the federal

4 The acronym stands for the german “Einheitliches Jerzeichnis aller Statistiken der
Statistischen Amter des Bundes und der Linder”, meaning “Integrated List of all Statis-
tics Compiled by the Federal Statistical Office and the Statistical Offices of the Lander”.

5 To retain the group of respondents the annual report for establishments 2007 com-
plements the results of the monthly report for establishments 2007.
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states Schleswig-Holstein, Hamburg, Lower Saxony, Bremen, North Rhine-
Westphalia, Hesse, Rhinland-Palatinate, Baden-Wuerttemberg, Bavaria and
Saarland while the region “East” represents the federal states Berlin, Branden-
burg, Mecklenburg-Western Pomeriana, Saxony, Saxony-Anhalt and Thurin-

gia.

Information about the economic sector of each enterprise was reduced from
the five-digit to the two-digit-level and replaced by random two-digit numbers
in a range of 10 to 37. These random numbers are identical for all enterprises
and survey years for the same economic sector.

Furthermore the enterprises were divided into employee size classes “more
than 1000 employees”, “500 up to below 1000 employees” and “less than 500 em-
ployees”. The size class each enterprise was associated to depends on the high-
est number of employees in any of the survey years.

After allocating each unit to a size class all enterprises with more than 1000 em-
ployees in one survey year were deleted from the dataset. The enterprises of the
size class 500 up to below 1000 employees, which were not part of the original
panel in every year, were deleted as well. After that a sample of 50% was
drawn from the remaining enterprises of this size class. From all enterprises of
the size class “less than 500 employees” a sample of 75 % was drawn.

All of the remaining enterprises with at least more than 500 employees in
one year but always less than 1000 employees were microaggregated by (an-
onymised) economic sector, region and year (= stratum). The group members
remained the same in every year. This means that every value of all metric vari-
ables was replaced by the mean of the variable of the respective group. Rele-
vant for the construction of the different aggregation groups was the average
annual number of employees over all survey years. To be more precisely, the
following steps were conducted:

First of all the average annual number of employees for each enterprise of
the mentioned employee size classes over all years was computed. After that
the enterprises were ordered by economic sector, region in 2007 and average
number of employees. If there were less than three enterprises in one stratum,
all enterprises in this stratum were deleted. In a third step the microaggregation
was done in groups of three in descending order of the number of employees.
If the number of enterprises in a stratum did not correspond to a multiple of
three, the group of enterprises with the lowest number of employees was en-
hanced to four or five units.

Besides this microaggregation every metric variable of the remaining enter-
prises was multiplied with a random factor (stochastic noise). Each random fac-
tor allocated to an enterprise was the same for all metric variables and for all
survey years. Half of the enterprises got a random factor between 0.6 and 0.8
and the other half got one between 1.2 und 1.4.
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Because of the stochastic noise the value of the employees of an enterprise
has changed. Therefore the employee size class was adapted to the new value.

Finally, all enterprise identification numbers were replaced by artificial num-
bers. This happened by sorting the enterprises by a random number, so that
there is no possibility to identify the original number. The artificial number is
identical for the same enterprise for all years (see Forschungsdatenzentren der
Statistischen Amter des Bundes und der Linder 2014, 5 ).

5. A Short First Comparative Analysis
of the CAMPUS-File and the Original Dataset

To get a first impression about the strength of the adapted anonymisation
methods the following chapter compares a few results computed with the
CAMPUS-File and the non-anonymised dataset.

The percentage distribution of the enterprises by region and type of enter-
prise shows very plainly, that there is no major deviation between the CAM-
PUS-File and the original dataset (cf. Figure 1).

Percentage distribution of the enterprises
by region and type of enterprise

CAMPUS-File Original data

o — 44— —]—1
o M b e B e A ['TH I'TH TN [T
S g g g ! S g g o !

m\West single-unit enterprises East single-unit enterprises
® West multi-unit enterprises ~ ® East multi-unit enterprises

West multi-Lander enterprises m East multi-Lander enterprises

Figure 1: Percentage distribution of the enterprises
by region and type of enterprise

By comparing the means of several variables, as expected because of the
applied anonymisation methods, clear level differences are recognizable
(cf. table 3). For example, there is a mean of about 6.5 million Euro of wages
and salaries for West-Germany in 2003 on the basis of the original dataset,
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while there is only a mean of about 3 million Euro when taken CAMPUS-File
as database. Nevertheless the development of the means between 2003 and
2007 is very similar in both datasets.

Another example showing the differences of both datasets more clearly is the
ratio of the means between the enterprises located in East and West Germany
by year. The values in table 4 represent the share of the mean of the enterprises
located in East Germany in relation to the means of the enterprises located in
West Germany. As shown in table 4 the results of the CAMPUS-File overesti-
mate the original values in favor of the East German enterprises in any case.
This is a result of deleting the big enterprises, which are mainly located in wes-
tern Germany.

Table 4

Different share of means by year
computed with CAMPUS-File and original data

investment in properties
year total wages and salaries with buildings non-domestic turnover
CAMPUS- | Original | CAMPUS- | Original | CAMPUS- [ Original
File data File data File data
2003 0,57 0,38 1,39 0,67 0,41 0,26
2004 0,56 0,38 1,58 1,53 0,41 0,26
2005 0,58 0,38 1,55 1,00 0,46 0,27
2006 0,58 0,38 1,60 1,02 0,50 0,29
2007 0,59 0,40 1,38 0,91 0,51 0,31

The results of a fixed effect regression, with the dependent variable being
“total wages and salaries”, show differences as well (cf. table 5).

While the coefficient e.g. for the average turnover per person, computed with
the original dataset, is about —1.573 the same coefficient computed with the
CAMPUS-File is —0.422. These differences are a consequence of the applied
anonymisation methods like i.a. the dropping of enterprises with at least more
than 1000 employees or the migroaggregation of every value of all metric vari-
ables. Furthermore it has to be noted, that the algebraic signs of the coefficients
are the same, meaning the effect of the average turnover per person goes in the
same negative direction.

The comparative analysis shows, that there are similarities between the re-
sults computed with both datasets. However, there are also significant (level)
differences. While the CAMPUS-File is certainly suitable for methodological
knowledge transfer, the preparation of e.g., a bachelor or master thesis as well
as a dissertation should better be done with the original data and not with the
absolutely anonymised CAMPUS-File.
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Table 5

Fixed effect regression
computed with CAMPUS-File and original data

dependent variable
total wages and salaries CAMPUS-File Original data
independet variables
average turnover per person —0.422%** —1.573%**
(0.0274) (0.140)
non-domestic turnover 0.0309%** 0.0606***
(0.000402) (0.000385)
return on sales for tangible fixed assets 0.0346*** 0.328***
(0.00695) (0.0164)
Observations 132,314 182,838
R-squared 0.058 0.171
Number of unr 33,397 46,116
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6. Future Prospects

The anonymisation of microdata, especially on enterprise level, is quite diffi-
cult. Particularly big enterprises do have a high potential of reidentification.
Despite the difficulties the RDC have developed a CAMPUS-File which en-
sures that there is no possibility to reidentify a single statistical unit and enables
students to acquire methodological skills. Although the results of the CAM-
PUS-File do rarely correspond with the results computed with the original data,
the development of further CAMPUS-Files will be an important task for the
RDC in the future. The CAMPUS-Files are used to promote the different statis-
tics of the RDC, e.g. in practical courses at german universities, and to motivate
the research community to analyze the original data with a lower grade of anon-
ymisation and a higher information content in the Safe Centres or via remote
execution.
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