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Introduction

Over the last few years there hag been an increasing
interest in metadata and the role it plays, both for cata-
loguing purposes and to give secondary analysts better
understanding of the data they are using, The lerms
‘metadala’ and ‘metainformation’ are currently used in a
varicty of contexts. This paper examines some of these
contexts and discusses the kinds of metainformation that
are relevant o different kinds of data and (o the different
uses Lo which that data might be put. Drawing on
experience gained in examining data gathered by social
science surveys (micro-data) and agpregated data
produced by official statisticians (macro-data), it dis-
cusses the issues involved in the initial capture and
maintenance of these various types of metadata. Particu-
lar attention is given to ways of using metadata to inform
cataloguing systems and on-line information, and to the
interfaces between various metadata holdings. The paper
concludes by considering the impact of a more rigorous
demand for metainformation on the data caplure process.

Background

The Centre for Educational Sociclogy (CES) is a Re-
search Centre of the UK Economic and Social Research
Council, situated in the University of Edinburgh. We

have been collecting survey data since the 1970s and
have been using metadata in survey processing since the
mid 1980s. The initial impelus (o develop the use of
meladata came from a need to rationalise the documenta-
tion of a series of related large and complex surveys
collected between 1976 and 1985, In 1990 we became
members of a European Commission shared-cost project,
with partners from Belgium, England, Luxembourg, and
Spain, to construct an interface 1o statistical information.

Metadata and the role it plays

We first need to determine what metadata and meiainfor-
mation are. At a superficial level, metainformation is
‘information about information’, and metadata is ‘data
about data’. This is not as frivelous an explanation as it
may seem. Information about information can be seen as
a never ending hierarchy, a point that will be discussed
later. The METIS User guide® has a diagram which
succinctly illustrates the relationships between these
concepts (Figure 1).

However, we need to be more precise than this if we are
to consider the use of metadala. To my mind the basic
characieristics of metadata are as follows: it describes
data that exists either physically or conceptually; it is
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stored in a computerised form; and it is relevant 10 a
particular task, providing aid in either the processing or
the understanding of data. This is a minimalist definition
that is deliberately all embracing, but the emphasis is on
computerised data and on the fact that the metadata is
either used by a computing system, or presented to a user
to help in the use or interpretation of the data.

Having accepted that we want to use this metadata, we
come to two further questions. How can we make it
useful, and how do we represent it in computerised form
in order to make it useful?

Contexts for metadata

Before answering these questions, we want 1o look at
contexts for metadata. By context we mean the circum-
stances under which the metadata is o be considered, i.e.
its relevance to a particular task, providing aid in the
processing of some data, or the understanding of some
data. To illustrate this, we will look at some particular
examples of the use of meladata and then identify some
categories that are used.

Examples of metadata

This section is composed of a list of some users of
metadata, together with a short summary of that usags.
The list is incomplete, and the examples have been
chosen to show the range of applicaiions using or
discussing meladata.

A. The ESRC Data Archive has a remit 1o make eco-
nomic and social data accessible for analysis, and there-
fore they need to describe data at a macro level, Ther
Bibliographic Information Retrieval Cnline (BIRON)
system * allows the user o search for studies in 1erms of
subject matter, and they are also inierested in providing
more detailed metadata for the datasets that they distrib-
ute for teaching and research.

B. The ESRC Rescarch Centre on Micro-Social Change
in Brilain at the University of Essex conducts the British
Houschold Panel Study which is an annual survey in
which all adults living in a representative sample of
British Houscholds are interviewed. Part of the remit of
the Cenlre is to promote the use of panel data, and to this
end they have designed an on-line documentation sysiem
for a complex longitudinal survey *,

C. Sialistics Canada have been using meladata to drive
their system for distributing files and software to custom-
ers on CD. This is one of the best examples of Govern-
ment Statistical Offices taking a marketing approach to
delivering usable, understandable data to their users 3,

D. In 1987, in an ESRC funded project, the CES con-
structed a ‘documentation database’ (DocDb) & The
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focus of this project was on tracking the way that ques-
tions and associated variables had changed over time in a
number of surveys which needed (o be combined for
analysing trends.

E. The EISI project’, was funded by Eurostat under the
DOSES initiative , The object is 1o help official statisti-
cians use unfamiliar data. 'We approached the problem
from the users” view, and produced an online guide to the
exisling paper documentation prodoced by official
statistics offices. A further development could be to
access the statistical data itself.

G. Because of their special needs, Geographic Informa-
tion Systems (GIS) and their metadata have been the
subject of considerable study. A conference on Metadata
in the Geosciences * was held at the University of
Longhborough in December 1990,

L. The Edinburgh University Data Library is also
concerned with macro metadata. A part of the University
Computing Service, the Data Library has strong links
with the University Library and has played an aclive role
in the development of catalogue sandards for computer
files 9,

M. The METIS user guide is a UM publication providing
a formal definition of metadata for statistical inforna-
tion. It was produced in 1989 by the Statistical Comput-
ing Project for the United Nations Development Pro-
gramme and the Economic Commission for Europe. The
aim of the METIS group was to work out procedures for
describing exisling data within statistical information
systams, to develop a tool for the users of the system, and
w develop a tool 10 serve the neads of statistical informa-
tion management Sysiems.

Q. There is also interest in metadata in the medical
profession. An article in the Journal of Occupational
Medicine '* in December 1991 outlines, among other
things, good practice for archiving epidemioclogy studies.

5. Metadata is also used in survey processing, in all
steps from questionnaire design to documentation and
archiving. In CES we have identified metadata that is
necessary during the survey processing as well as
metadaia that is used to describe the resulling datases 12,

A typography of metadata

The cxamples listed above have been analysed and their
use of metadata has been classified into various catego-
ries which are shown in Figure 2. The calegories are
listed below, with identifying letters showing which
example institutions used each category. The calegories
are listed in descending order of frequency of occurrence,
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This table a number of questions. There is a broad
consensus on 7 of the 30 itemns listed. However, there is

also along tail of about half of the items which have only

one or two mentions. We have to ask ourselves why this

is the case. Are these items solely of
specialist need or is it the case that
they are more difficult to capture?

When is metainformation relevant?

Having put the study of metadata in context, we
return 1o the practical questions facing practitio-
ners, and ask what relevance this metadata has
to them. In response to the question “Who

| needs metadata?’, 1 would argue that all users

of data do: the producers, the users and the *bro-
kers”, i.e. the archivists and libearians, How-
ever, different kinds of users have different
needs. We also have to ask what metadata is
needed, what its function is, and how the
metadata is obtained. [ would submit that its
funciion is threefold, to aid documentation, 1o
improve the production of data, and to inform
all users of the information relevant to their
particular task.

Produocing the data

In the following section, I am concentrating par-
ticularly on survey data, and have identified
four groups or sections who contribute to
producing final data. At each stage the data
may be available to end users (i.e. pcople not
involved in the production process and who
therefore know nothing about the data). Each of
the groups contribute to the metadala by supply-
ing some information about the data that is
useful to the end user.

| Figure 3 represents this process. The data is

processed by one section after another, and the
melzinformation about the data is extended by
each section. The designer conceptualises the
survey and causes the raw data to be collected.
The IT department compuierises the data at the

micro level. The statistician aggregates the data at the
macro level, and the analyst defines printed tables.

Figure 4 represents the information about the data

Figure 3:
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gathered at the micro level. The first group is identified
by the Designer. ‘This person or team identifies the
research question, designs a suitable instrument for col-
lecting relevant data, and has knowledge of the back-
ground to the problem. The contribution can be summed
up as sample design, questionnaire design and purpose of
the survey.

correctly,

Representing the metadata

So far we have discussed some examples of uses of
metadata and have seen that a crude classification system
can be applied to it. We have also seen that some classes
are more widely utilised than others, We then looked at

the process of
The second group Figure 4: ] collecting
is identified as the survey data and
IT department, identified the
but includes the kind of informa-
adminisiration of tion (metadata)
the survey, coding that is associ-
and data capture Quastionnaire Sample I Purpose ated with the
as well as design , four main steps
amx identification in the process.
of datasets. This We now need to
group provides consider how
information on _ this information
p?htic&l aspects can be captured
of the . i -
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discovered, type of analysis package, codebook informa-
tion, availability and whereabouts of data. This informa-
Lion is summarised as codebook, physical description of

we need 1o establish a common framework. This means
some more fundamental work on the nature of metadata
itself,

the data set and technical report,

At the beginning of this paper ‘information about infor-
Figure 5 repre- mation’ is
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the macro level. tial amount of
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series and the merging of several surveys.

The analyst defines what information should be made
available in published form. This includes the selection
of indicators, the design of the tables and the identifica-
tion of fooinotes, i.e. information that must be published
alongside the tables to cnable them to be interpreied

this we need 1o draw on the calaloguing skills of librari-
ans, and also on the concepts taken from software
engineering. We need to consider essential models. The
Object Oriented paradigm which associates data and
purpose is a useful way of approaching the problem. In
summary, we need (o categorise metadata by use and by
meaning. We also need to consider how rapidly each
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category of metadata might change.

Maintaining metadata

The preceding section discussed theoretical and concep-
tual questions associated with metadata. This section
looks at the more practical issues. We highlight a
number of questions about the nature of metadata and the
implementation of systems using it.

If we accept the notion of an infinite hierarchy of infor-
mation at the intellectual level, we still need to examine
the concept pragmatically. We need to consider if there
are practical reasons for distinguishing between data and
meladata, for example in relation 1o existing analysis
packages, and whether there is an intitive difference
suitable for the kind of data we are handling, i, is there
some kind of metadata (e.g. unit of measurement) which
humans expect to se¢ ‘closer’ to the data than others.

A second consideration is that of physical storage.
Should data and metadata be stored in one system, or are
the structurcs and uses such that they are better held
scparately? If they are stored separately, how do we
ensure that the dala and metadsata are kept consistent?

There are practical questions concerned with the defini-
tion of a dataset. Is there such a thing as a definitive
dataset? Should the data be considered independent of
the statistical package in which it is held? We also need
io consider metadata for relaied datasets and suites of
datasets. Arc we describing physical or conceptual
datasets? Can we have subsets that are valid studies?
Can we merge datasets into valid studies? There are
special problems associated with time series and longi-
tudinaldatasets. For example, how do we describe
changes in the real world?

Next we need to consider upgrades and versions. We
need 1o know how to handle modified or restructured
data. What happens when we add new derived variables?
Should a dataset be static or dynamic. If we resolve
these problems, we need to consider how the documenta-
tion can reflect these decisions.

Conclusions

In conclusion I first want to reflect that metainformation
is probably more difficult and more expensive to capture
than the data it describes. It is also the case that metain-
formation is generated at all points in the system, For
these reasons, metadata essential to all users should be
identified, and captured once at the most suitable point in
the process. Having capiured this expensive commodity,
metadata should be made 1o work. Tt should also be held
in a flexible structure so that it can be ransferred be-
tween sysiems.

Finally, there is a great deal more thinking o be done on
the nature of metadata and how it can be used to ensure
that the data we all use is accessible and can be inter-
preted with the minimum of error. This means that time
and resources need to be given to the theoretical and
conceptual questions that are unresolved. The study of
metadata needs to be seen as a valid intellectual activity
in its own right and not only as a by-product of a parti-
cicular statistical system. Only then will we be able to
implement standards which can have sufficient validity
10 be widely accepted in the helerogenous and fast
moving world that data libraries are trying to serve.
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