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Summary

LABORSTA is the most comprehensive ILO database on labour statistics.
LABORSTA serves to store and present official, national statistics for over 200
countries and territories. It includes statistics on the economically active population
since 1945, and on employment, unemployment, hours of work, wages, labour cost,
consumer prices, occupational injuries, and strikes and lockouts since 1969.

This paper describes the LABORSTA Data Quality Framework. It provides technical
descriptions of the wide variety of control procedures that have been set up to ensure
the highest level of consistent quality for ILO products obtained from the overall set of
LABORSTA databases. These products consist of an Internet on-line dissemination
website, CD-ROMs, other electronic media, and printed publications. Data quality
procedures are applied at different levels: on-line; in batch mode and automatically at
the end of each working day. Tests apply to: verifications of possible values; key
uniqueness; retrospective frequencies; totals and aggregates; time-series trends; and
consistency within and between separate databases. The output from all tests for all
subjects is available on-line and can be consulted by relevant staff, on the Intranet site
of the ILO Bureau of Statistics.

Results are computed for each part of LABORSTA from these tests, as a synthetic
Index of Reliability. On this basis, an indication of the quality of the data is derived.
These tests are also used to generate reports for management and to allow for the
monitoring of data entry volumes and capacity.



LABORSTA and dissemination products

Introduction

LABORSTA is the acronym which designates the whole set of databases in the ILO
Bureau of Statistics. These databases cover all labour statistics topics for which the
Bureau of Statistics is the custodian within the United Nations system. LABORSTA is
managed and operated by the Bureau of Statistics. The contents of these databases
have their origin in the commitment of member States of the International Labour
Organization to share information in all domains - including statistics - that constitutes
a fundamental strength of the ILO. In adhering to the Organization and ratifying the
ILO Core Conventions, Convention 160 on Labour Statistics, or the earlier Convention
63 concerning Statistics of Wages and Hours of Work, countries comply with reporting
on relevant information to the ILO; in this case to the Bureau of Statistics, on the
labour statistics they collect. Other non-member countries and territories also co-
operate in supplying their national statistics to the ILO on request, reflecting their
recognition of the importance of the ILO and LABORSTA as a vehicle for international
dissemination of their official labour statistics.

LABORSTA comprises nine major individual databases that cover: 1) total and
economically active population, 2) employment, 3) unemployment, 4) wages, 5) hours
of work, 6) labour cost, 7) consumer price indices, 8) occupational injuries, and 9)
strikes and lockouts. LABORSTA contains both monthly and yearly statistics.

Data collection

I. Monthly data are collected for most of the subjects covered in LABORSTA. They
are extracted by staff of the Bureau of Statistics from national printed or electronic
publications as well as from national statistical websites. These data are then entered
in LABORSTA using specially developed screens that also serve for data editing.

Il. Yearly data are collected through annual questionnaires in either paper or electronic
format. These questionnaires are sent to national statistical systems around the world
in nearly 240 countries or territories. The data obtained on paper and certain
electronic file formats are entered manually. The data received through electronic
web-based questionnaires are automatically input into the database.

Dissemination products

Via the Internet: http://laborsta.ilo.org

On the occasion of the 16th International Conference of Labour Statisticians in 1998,
the Bureau of Statistics developed and launched a specific data dissemination
website. This site contains all of the statistics in LABORSTA, it is available publicly,
free-of-charge and updated monthly. It uses a specific search engine that allows
users to perform multiple functions. Users may select data from LABORSTA; view the
results of their queries together with all of the accompanying meta-information; and
download selected data and metadata to their own working environment for further
processing, with the software of their choice. This website receives on average 3,000
visits and processes some 30,000 queries per month.

CD-ROM

The Bureau of Statistics developed a CD-ROM in 2003 in order to extend the
dissemination of these international statistics and at the same time to better serve
those users in member States who have no or only limited access to the Internet.
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This lack of generalized international computer technology and Internet remains a
problem n a number of developing countries, as for example in Sub-Saharan Africa.
The advantage of the CD is its presentation of the statistics published in the paper
version of the 2003 ILO Yearbook of Labour Statistics, as well as all other historical
statistics contained in LABORSTA, starting in the year 1969.

Other products

The range of other products that are derived from LABORSTA is quite broad. The
Bureau actually prepares many different kinds of specific data extracts upon request
from users that are sent out by email on an ad-hoc basis. Other special requests
from within or outside the ILO may entail the production of more complex tables.
These are processed by the Bureau of Statistics for specific purposes, such as for the
United Nations Millennium Development Goals, Indicator 11 on the Share of Women’s
Non-Agricultural Wage Employment, or within the context of ILO research for its
Industrial Activities Meetings, etc.

Printed publications

These were the first kind of products obtained from LABORSTA. t can be said that
LABORSTA was created in the beginning of the 1980s in order to automatize the
process of producing major ILO statistical printed publications. These are the
Yearbook of Labour Statistics, the quarterly Bulletin of Labour Statistics (BLS) and its
Supplements, and the yearly special edition of the BLS entitled October Inquiry
Results. These statistical publications are supplemented by a special publication
series of descriptive texts that provide the methodology for the different statistical
sources producing the data: Sources and Methods: Labour Statistics.

The structure of the LABORSTA database

Schematically, LABORSTA can be viewed as a hierarchical database organized by
Country, Subject, Type of source, Source, Classification, Sex, Detailed classification
level and Year. At the lowest level, the statistical information is often (but not always)
a time-series presented on one screen showing the latest available 10 years. This is
the statistical information per se. Also identified on the screen are the key variables
that uniquely identify one observation from another. Certain other informative
variables are included, that provide specific, additional information concerning the
values themselves, the classifications used to disaggregate the data, notes, etc.

Data quality framework

Considering that the mandate of the Bureau of Statistics is to collect and disseminate
official national statistics, without or with only limited further processing of the data, our
main objective as regards data quality is to ensure that the data we are provided with
or that we glean through other means are properly integrated into LABORSTA, in
conformity with their original production as far as possible. Our responsibility is also to
ensure that the statistics that we release publicly have been controlled for the utmost
possible precision to reflect the outputs of the national statistical agencies. The data
quality framework helps to ensure that all statistics released on behalf of individual
member or participatory non-member States, in the form of printed publications,
electronic records, etc. are fully representative and serves to check the different parts
and components for consistency. The framework therefore also ensures that any
difficulties that are detected which cannot be imputed to the data collection means or
mechanisms, are reverted to the originating countries by the responsible statisticians
to request further information or correction of the data.



The data quality framework is constructed around the fact that all statistics requested
from countries are a representation of the statistical norms adopted for their own
national purposes. The use of an ILO common questionnaire system, according to the
latest international classifications, does notimply nor guarantee that the statistics and
the tables that we disseminate are comparable between countries. These statistics
cannot be used for any kind of ranking of the different countries.

With respect to the issue of comparability, the Bureau of Statistics consequently also
provides users with extensive methodological metadata to assist in identifying the
various factors that may hinder comparability that are needed to process the data.
This metadata accompanies the data themselves. It concerns the type of statistical
source, specific notes related to any figure, and links to special publications on
methodology.

Data quality: tests and systems

Tests available at screen level

Tests on value ranges

At screen level, whether during data entry or data editing, all discrete variables are
checked against a specific range of allowed values. The mechanism is the following:
a code is entered which is initially transformed to its equivalent meaning in full text; if
this equivalent exists in the database of formats, it is immediately displayed on the
screen next to the code. If the code is wrong, a message is displayed indicating the
variable name and erroneous code. The cursor is positioned on the screen at the
location of the relevant field. There are two categories of “allowed” values: those
which are of general use and that are maintained centrally for all parts of LABORSTA,
and those which are subjectspecific. The latter can only be modified at specific
locations of the database by subject-matter specialists.

Supplementary tests at screen level

At screen level, other tests on statistical values and consistency tests involving two or
several variables are also performed.

Tests on the statistical values basically verify whether the time-series of the newly
input values for the screen do not show important variations (increase or decrease)
from one year to another. If this occurs, a specific message is displayed indicating the
variables and the values involved, as well as the nature and importance of the
possible problem.

Tests that involve two separate variables consist of checking the values of one
variable based upon the values given to another one according to a specific list of
authorized values. Again, a specific message is displayed and the cursor is taken to
the location of the first variable or field involved.

Tests on totals and aggregates

These types of tests are not available (or only rarely) at screen level. Their results are

displayed separately on a different screen or in separate files, as they involve several
observations from within the databases, or even from different parts of LABORSTA.

Mechanism

The mechanism for these tests consists always of computing a total or a sub-total from
the values entered in the database and comparing the results with the actual value
entered or received. If the difference between the computed value and the entered



value is not nil, then the component and total observations are displayed along with
the differences.

Redundancy

These tests imply a certain level of redundancy in the database contents, in the sense
that in order to carry out these tests, it is necessary to enter totals which could have
been computed and imputed automatically by the system. There has been a long
debate amongst statistical assistants at the Bureau of Statistics as the staff considered
it inappropriate to enter total when entering component groups. An illustration of this
is total unemployment by age, when male and female unemployment by age were
already entered. One argument was that users could easily derive totals from these
components. However, it was found that the possibility to check the different
components in this manner is one positive result compensating for the burden of the
extra data entry required.

Thresholds

Absodute figures in LABORSTA are expressed in thousands; nevertheless not all
countries provide data at the same precision level. Certain countries for example do
not provide absolute employment figures less than 10,000, while other countries
provide figures with three decimals. In the first instance, detected errors of 10 units
(i.e. 10,000) need not be examined because they fall within rounding errors. In
countries reporting detailed three decimals figures, a detected error of 10 units is
significant and the system examines it. To avoid unnecessary examination of
“rounding errors”, a specific country-dependent threshold has been set up These
thresholds have the positive effect also of reducing the volume of generated outputs.

Multiples of 9

It is quite interesting to note that when the difference between computed totals and
input totals is a multiple of 9, the cause of the error is necessarily an inversion of
figures in the numbersused for the computation. For instance:

98-89=09,

21-12=09,

31-13 =18, etc.
If we generalize, for a two-digit number “xy” wrongly written “yx”, the difference
between the correct value and the wrong one is:

(10x+y) — (10y+x) = 9 (x-y)
i.e. 9 times the difference between x and y.
This is rather obvious when one considers two numbers, but it may prove useful when
checking totals comprising several components. By simple arithmetics it is easy to
generalize these examples to inversions of figures in the hundreds, thousands, etc.

Examples

Examples of these tests on totals are the following:
Total employment vs. Employment by sex;

Total employment vs. Employment by industry;

Total unemployment vs. Unemployment by age-group.

Non additive data

The above tests on totals are only possible for data that are additive. For non-additive
data such as wages, unemployment rates, etc., we employ other, similar tests. These

make sure for instance, that the total is not greater than the greatest component, nor
less than the smallest one.



Consistency tests within and between databases

This c ategory of tests involves either different parts of the same database or separate
databases. For example a series of tests to ensure consistency in the Strikes and
Lockouts database for the declared “time not worked” is checked against the average
duration of strikes and lockouts. Between the employment and unemployment
databases, each component is added to check that the total is not greater than the
economically active population which they consist of, etc.

Automatic vs. on-demand tests

All of the tests described are carried out every night during the major data collection
and database update period that lasts approximately three months. The statistical
assistants can also run tests separately, one by one, at any time. This is useful when
special verifications are requested or after a specific data editing or data entry session.

Test outputs

Seen in chronological order, there exist two categories of control tests. The tests that
were developed recently generate HTML files. These are placed in a special folder on
our UNIX database platform. This special folder can be accessed from our Windows-
based enterprise network. The results of the tests are, therefore, accessible to all
members of the Bureau. The second category of tests that date back to the 1990s,
are the oldest tests and which still generate paper listings. All test procedures are
progressively being converted to a zero-paper solution. In the case that printed tests
results are nonetheless required, this can still be done using the printing capabilities of
our web browsers.

Reliability Index

The results of the tests on totals and of the consistency tests are used to set up
specific variables. These variables are then used to compute a synthetic index of
reliability. This synthetic index is created for each part of the database. These indexes
give a broad indication of the reliability of the input data. They are a working tool used
to confirm “at a glance” the quality of the data maintained in LABORSTA. This type of
index is only intended for internal purposes. None of the computed indexes are
released outside the Bureau.

Backups and change lists

In association with the battery of tests performed on the data themselves, we also run
a daily series of programmes. These programmes have two objectives: i) to backup
the databases when changes are detected, and ii) to provide a listing of all changes in
the database from one backup to the other. From Monday to Friday these programs
provide daily backups. There are also weekly backups and status of changes that
automatically detect whether or not the programmes need to be activated. They
automatically stop if there were no changes in the databases. HTML output files are
also generated which can be consulted on the network, without accessing the specific
database platforms. Any changes in the database can be traced and tracked, as
regards when and by whom an observation was modified. This information can be
used to monitor the volume of data processed and maintained by the different
statistical assistants for management purposes .

Automatic documentation

Separate documentation programmes exist for each part of the database and

generate HTML outputs. The outputs contain: i) the list of the variables present in the
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database, their specifications and labels, ii) the “frequencies” of the discrete variables,
i) a “restricted frequency” of the continuous variables indicating the number of
positive, negative and missing values, and iv) a summary of the tables contained in
the database, by country, subject, classification and sex, indicating the number of
observations, values and time-span of each related set of time-series. These outputs
are also important tools to ensure and maintain the overall quality of the data collected
and disseminated.

Future developments

Although it is true that the battery of available tests to ensure the quality of the data
that we collect and disseminate could be extended almost indefinitely, it is necessary
to view the verification process in terms of balanced effort and added value.
Additional tests would come at the cost of a substantial increase in resources used, in
terms of computer time and of the time spent by statistical assistants to process the
results of the tests. Since the beginning, the system has been checked and proven
reliable. We have observed that it is possible to capture most of the errors associated
with the data or with data-entry using this set of verification procedures within the
quality framework

It seems likely that the short to mid-term, future direction of data collection will be
increasingly through web-based electronic questionnaires. This type of questionnaire
development is demand-driven, to a certain extent, by our constituents as well as top
ILO management. In this process, there s an evident transfer of the burden of data
entry from the ILO to its constituents. Such a transferral will necessarily result in the
need to replicate many of the tests from our in-house database platform to the
electronic questionnaires themselves. This work should guide the next evolution of our
data validation system, in order to maintain the same high standards of data quality
control for the collection and dissemination of official, national labour statistics.



