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1. Introduction

The question of a clear definition of metadata has been discussed a length over many years in
severd internationd fora. The basic definition that metadata are "data about data’ still seemsto be a
good gtarting point.

The "Guiddines for the Modelling of Statisticd Data and Metadata', vaidated by the Conference of

European Statigticians in 1995 makes the following genera statements:

1. Metadata are physicad representation of metainformation - as data are representations of
information (representation-oriented definition).

2. Metadata provides information on data - and about processes of producing and usng data
(contents-oriented definition).

3. Metadata are data that are needed for a proper production and use of the data they inform about
(purpose-oriented definition).

In the same paper, metadata needed by users of statistical data are categorised as follows:
Declarative metadata - concerning the usefulness of data, e.g. contents, accuracy and availability
(what may be defined as a"qudity declaration” of the data).

Process-oriented metadata - concerning methodology, references, nomenclatures and, in
genera, more detailed information about how Statistical data have been processed and then how
they can be re-used.

Globa metadata and generd knowledge - concerning information applicable to a wide range of
datistical data

These definitions, dthough quite generd, show that idedly metadata should be very dosdy linked
with the data that they should help us to find, manipulate and understand. Metadata specifications
should relate to the structure and the use of statistical data. Specific metadata management tools (for
the management of textua information, or for ensuring metadata qudity) should therefore be
designed to be integrated into datistical systems rather than as stand-aone entities. Technologica
devel opments are making it much eesier to link different dementsinto an overdl system, thus making
thelogicd link between data and metadata more of aredlity.

For Eurostat purposes, dtatistical metadata can be seen as information that makes a number, or a
group of numbers, understandable as satistics to users, e.g. units, time period, coverage, definitions,
classfications, methodology etc.. The misson of Eurodtat is “to provide the European Union with a
high-quaity statistical information system”; therefore, this paper concentrates on metadata primarily
asatool to help users of satistical data.

Having said that about definitions, perhaps it would be better to concentrate more on needs relating
to metadata, and to devise ways to organise, store, develop and disseminate metadata to meet those
needs. The guidelines mentioned above are very comprehensive, perhaps too comprehensive to be
implemented in one go. One possible gpproach is to pick aspects of these proposals, try them in
practice, and modify them, if necessary, in the light of experience. This can be achieved by looking at
user needs, gathering together exising metadata (harmonising the layout and contents where
rdevant), and see how far those needs are met. This will help to identify priorities for future
developments.




2. Why do users need metadata?

Taking about metadata means talking about how our databases are organised and how we manage
to fulfil the needs expressed by those who use (or who would like to use) our statistica data.

Basicaly, users need three things from us:

O assgance in the search for data, to find out which data are actudly available and how they can
be retrieved (data must be accessible);

o hdp to understand meaning and limitations in the use of the data: they need elements for a proper
interpretation and a quality assessment of the data (data must be documented);

o hep to assess the rdiability and the qudity of the data in detal: they need to know
methodologica aspects concerning the data, dong the stages of the datistica life cycle (data
must be usable).

Of course, the degree of support required is a function of each usar's datistical knowledge,
informatics expertise, use of the data and even generd knowledge. The growth of dHatitica
dissemination via Internet, for instance, leads to a higher demand for metadata, as the audience is not
necessxily aware of the datidical context. At the same time, a higher degree of information is
required to assess data qudity and to help international comparability.

3. Eurostat's Needs

To satisfy users needs, Eurostat must be able to collect, produce, maintan and disseminate
harmonised, documented and high-quaity Satisticd data Thisis our generd am, in common with
other datisticad and internationa organisations. Due to the volume of metadata involved, it is dso
necessary to have efficient and user-friendly metadata management and dissemination systems. It
therefore makes sense for us to discuss progress with other organisations, to share ideas and
technology, and to try to achieve economies of scale. There is dso the very important additiona
benefit that if severd agencies devdop amilar systems, this can provide a sgnificant boogt to
international Satistical harmonisation.

The specific requirements of Eurodtat include the need to be able to handle metadata relating to
internationaly agreed sandards (definitions, classfications etc), and that relaing to nationd
methodologies, used in Member States to produce the data they send to Eurostat. The first type can
often be seen as a benchmark, against which the second type can be measured in order to assess
quaity and particularly comparability.

Following the launch of the single currency, the availability of timely and harmonised data for the
Euro-zone has rapidly become a top priority. Information about those data, including definitions,
methods and al adminigtrative metadata, must be therefore organised systematically and consistently
before being released. For this specific purpose, Eurostat has decided to subscribe to the Specid
Data Dissemination Standard (SDDS) developed by the IMF, in order to creste a uniform and
consstent layout of metadata for Euro-zone indicators. This means more metainformation and a




better framework for the management of data and metadata throughout the whole European
Satigtica Sysem.

4. International sandardsand models

There are severd metadata sandards in exigence. Internationd classfication systems (nationd
accounts, indudria datistics, labour aidics,...); genera guidelines for Satistica metadata on the
Internet, published by UN/ECE after discusson within METIS Work Sessions, generd and specia
data dissemination standards from the IMF, OECD metadata standard for Main Economic
Indicators. At the same time, more projects are being developed and implemented dl around the
world with a view to metadata harmonisation. Among these: the Dublin Core project, a globa
initigtive aming a identifying a common s&t of information fidds for humanities and socid sciences,
the UN Economic and Socia Information System (UNESIS); FEDSTAT, the web Ste for gatistics
from 70 US Federa agencies; CANSIM from Statistics Canada, and many more.

These standards and projects are normally developed around metadata for particular types of
datistics, and concentrate mostly on what could be consdered as "high level" metadata rather than
detailed, in-depth information. They aso usudly concentrate on metadata to present data relating to
individua countries, rather than multi-nationa aggregates. Eurostat has respongibility for awide range
of datistics, and therefore needs a generic metadata modd that takes into account the aggregation of
data from nationa sources, and that should be competible where possible with more specific models,
and other international standards.

One gpproach being consdered is the layer model, under which, metadata can be thought of as
comprisng aseries of layers. A table of Smple numbersis, of course, meaningless: numbers on their
own are not enough to represent gatistics. The highest layer of metadata is therefore the information
that turns numbers into datistical data. This can include headings, units of measurement, time period,
coverage, footnotes, source, as we can see in the following example:

Part-time Employment Rates (%) in Selected Countries (1998)

Sector
Country Agriculture Manufacturing Services
A 15.2 534 135
B 22.6 26.4 46.2
C 38.8 8.9 79.9

Note: Figuresfor C are provisional, and may be subject to revision
Source: Eurostat

The addition of this type of information makes these data meaningful, and can dso be used to
facilitate searching for data. Thislevel may provide enough information for some users, but others will
want to go to the next leve.

The second levd of metadata contains more information about definitions, classfications etc. In this
case, it would include the definition of part-time employment, and describe exactly what is included




in the three items of the sector classfication used here. For example, does agriculture include forestry
and/or fishing? Information on the qudity of the deata, eg. in the form of a qudity declaration could
a0 gppear here. Normadly these firgt two levels would concentrate on internationdly agreed
metadata.

The third level of metadata is better described as methodology, and gives details on how the datais
collected (survey or administrative source), and processed (aggregated, validated etc.). For an
international agency such as Eurodd, this is usudly in the form of methodologica texts or papers,
and/or information on national data collection and processng methodologies. More detailed
metadata describing data quality may aso be included in thislevd.

A fourth level of metadata dso exiss in some cases. This includes the legd basis for the data
collection (e.g. nationd or internationd legd texts authorisng or requiring the collection of data, or
placing limits on the use and dissemination of the data), descriptions of basc regisers and
generdised information concerning survey or anaytica methods.

This approach is broadly consstent with the categories of metadata for users of gatisticd datain the
"Guiddines for the moddling of datisticd data and metadata’ as described in Section 1, above.
Declarative metadata is present in level two, process-oriented metadata mainly in leve three, and
globa metadata mainly in leve four.

In terms of the collection and processng of datidticad data, it can be envisaged tha first leve
metadata is generdly that which should be in a standard format, and closdly linked to data as it is
transferred from one process to another. Second level metadata is probably more suitable for
transmisson separately to data, but the volumes may be such that it is still useful to have standard
formats (eg. Clasat for classfications). Third and fourth levdl metadata are less likdy to be
transmitted on aregular basis, and therefore less likely to require detailed standard formats. Free text
is probably more suitable.

This model of levels of metadata dso makes sense from the point of view of users of gatigtics.
Gengdidgs just wanting basc information often need go no further than the highest levd, but
specidigts can progress through the levels to get the information they need. This should be made
possible by a series of hypertext links, so that each click takes the user to a more detailed level. In
terms of storing, organising and accessing metadata, it may be helpful to think of an inverted pyramid.
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There is a wide range of metadata at levd 1, but as the user progresses through the levels of
metadata, the volume that needs to be stored should diminish, as definitions, methodology and lega
basis are shared by increasing numbers of data-sets.

Within this generd mode, specific modds and tools should be further developed for metadata within
eech of the levels, and there may dso be a case for changing the number of levels in the light of
practica experience. It isimportant that modds are flexible enough to be able to cope with the speed
of technological change, and new developments in the collection, processng and dissemination of
datistical data

5. Eurostat's current approach to the metadata problem

Eurogtat work in the area of metadata can be split into short-term and long-term projects. The
longer-term gpproach is to construct an integrated European metadata management system, directly
linked to datistical data. Eurostat has funded severa research projects in this area (e.g. IMIM,
IDARESA) and dso has severd rdevant medium to long term internd initiatives (eg. EDEN,
European Reference Environment).

At the same time, there has aso been a growing need within Eurogtat to develop systems for storing
and harmonisng metadata in the short-term, without waiting for the various longer-term solutions to
become operational.

During the last few years, the reference layer of Eurogtat has grown significantly, not only in size but
aso in the management of metadata. The Working Paper 2.1 (Metadata Sructures in Eurostat)
describes the architecture of the information systems in Eurostat, and particularly the use of metadata
in the NewCronos reference database, with the am of giving a concrete view of how the system
actualy works.

NewCronos is ahuge set of gatidtica tables, structured hierarchicdly in 9 themes (Generd Statigtics,
Economy and Finance; Population and Socid Conditions, Energy and Industry; Agriculture, Forestry
and Fisheries; Externd Trade; Didributive Trade, Services and Trangport; Environment; Research
and Development) and then in domains, collections and, if needed, groups and subjects. This
reference layer has to ensure the flow of data and metadata from the production to the dissemination
layer, maintaining metadata in three languages. This dl takes place within a framework where the
harmonisation of codes and concepts is on-going, and the system itsdlf is evolving towards a new
structure.

If these projects and processes are properly co-ordinated this should not cause problems, and can
even give a few benefits, such as the option to try new ideas quickly and chesply on a smdl scde,
whilst maintaining an overal vison. In the past co-ordination between projects relaing to metadata
management and development within Eurostat has not been as strong as it should have been.
Pragmatic solutions have been adopted to meet specific needs, and the overdl vison has not been so
clear. User needs have rightly led to pressure for greater co-ordination efforts, and the challenge now
is to bring these diverse drands together into a consstent policy framework. The two-track




goproach, of long and short-term solutions can work if managed carefully. It can provide tangible
outputs, and support harmonisation work, whilst keeping in mind longer-term objectives.

5.1 "Business M ethods"

One recent short-term development is the "Business Methods' project, which amsto develop a tool
for the harmonisation and disseminaion of metadata reating to busness saistics methodology.
"Business Methods' is actudly a set of different systems thet are in various stages of development,
which are brought together using hypertext links within an Internet environment. It was consderably
quicker to do this than to try to develop a sngle system to hold dl of the metadata in a common
forma. This modular approach dso has the important advantages that individua dements of
"Business Methods' can evolve to cover other areas of Satigtics, and can be made available for
other gpplications.

A key condderation in the development of "Business Methods' has been how to ensure coherency
with future, wider metadata systems. This is not easy, as there are severd longer-term projects, and
their eventua outcomes are as yet unknown. Few informatics projects with atime-gpoan of more than
one year are likely to develop exactly according to the origind plan, mainly due to the pace of
technologicd development.

The solution has therefore been to try to bring metadata together usng basic formats (eg. html and
pdf) and widdly available software tools (e.g. Microsoft Access), thus keeping "Business Methods'
as technicdly smple as possble. This makes it eeder for non-informeaticians to maintain, and adso
means that the metadata held in "Business Methods' should be rdatively easy to transfer to future
gysems. In this way, "Budness Methods' and its various components should not be seen as end
products, but as steps towards more comprehensive future solutions, where data and metadata are
fully linked.

5.2 The harmonisation of metadata for Euro-zone indicators

The EURO-SICS project for a common ste of short-term atistica indicators of EU countries,
agreed and launched in 1999, concerns the availability of more than 500 indicators agreed between
Eurostat and Member States. Euro-SICS comprises a set of long time series, harmonised and
nationd, avalable a a monthly or quarterly frequency, with detall a nationd leve for dl EU
countries.

The domains concerned are: national accounts, money and finance, externa trade, baance of
payments, prices, industry and services, energy, retall sdes, labour market and short-term business
surveys. Some country-specific indicators will be proposed and directly updated by Member States,
in addition to European aggregated data, aready available via Eurodtat.

One of the main chdlenges, in this regard, is to provide inditutional users with a full st of
methodologicd information for both harmonised and nationa domains and for each indicator. For
this reason, Eurogtat decided to subscribe to the SDDS (Specid Data Dissemination Standard)
developed by the IMF, in order to have a uniform layout and a general consstency with a reference
international standard accepted by most of the individua countries. However, metadata repositories




are not yet organised systematicaly and condgently: the layout, quaity and level of breakdown of
available information gill vary consderably from one domain to the other.

At present, Eurodtat is preparing methodological information for al European aggregates according
to the SDDS, going beyond the minimum requirements for certain aspects such as the "methodology
page’, which is not compulsory in the origind IMF layout. For country-specific series,
methodological notes will be produced by member countries following the same scheme as the
others. This exercise should be logicaly supported by a better partnership between Eurodtat,
Member States and other internationa organisations such as ILO and the OECD, that produced
specid standards and actualy collect and maintain metadata for the same domains.

One important lesson from this experience is that atempting to harmonise firdt, before garting to
disseminate, is very often a"pious’ hope, whereas the pressure on data dissemination, coming from
indtitutional and private users, is able to give a consderable boost to the process of producing and
consolidating the corresponding metainformetion.

6. Conclusions

Which priorities can we outline for future actions concerning metadata? Eurogtat, a present, is
paticularly involved in a sort of twofold drategy: the sandardisation of Satigtical information in
severd production domains and the dissemination of high-quaity and timely data for the European
Statigicd System. For both lines of action, we must ensure that developments related to metadata
are dosaly co-ordinated, so thet they fit into the overal vison of the future production, reference and
dissemination environments.

In the meantime, we must learn to live with non-perfect harmonisation of data and metadata, at least
in the short run. The development of more efficient reference and dissemination tools will hopefully
create their own pressure for greater harmonisation in the future. In this context, the growing demand
coming from our users for timdy datisical datais one of the most powerful tools for simulating the
production, exchange and dissemination of relevant and coherent metainformetion.

In our integrated Setidtica system, various nationd and internationd bodies collect, maintain and
disseminate data and metadata, with a high risk of duplications and inconsstencies. For this reason,
we need to develop closer partnerships within the European Statisticd System  and with other
international organisations, such as the OECD, ILO, UN and the IMF, to make sure that our
metadata systems are compatible, wherever possible.




