NATIONS UNIES OBBENMHEHHBIE HAIIWUU UNITED NATIONS

COMMISSION ECONOMIQUE 3KOHOMHUYECKASA KOMUCCHA ECONOMIC COMMISSION
POUR L'EUROPE I EBPOIIBI FOR EUROPE
SEMINAIRE CEMHHAP SEMINAR

STATI STI CAL COW SSI ON and : CES/ SEM 35/ SV/ 3

ECONOM C GOW SSI ON FCR EURCPE 12 July 1996
CONFERENCE CF EURCPEAN

STATI STI G ANS Oiginal: ENGISH

Semnar on Oficial Statistics - Past and Future
(Li sbon, Portugal, 25-27 Septenber 1996)

SESSI ON 5: OUR LEGACY TO FUTURE GENERATI ONS

METADATA SYSTEMS TO TURN NUMBERS | NTO | NFORVATI ON

Report submtted by Australian Bureau of Statistics 1/

| NTRODUCTI ON - the strategic context, new pressures and ol d problens

1. In common with other statistical agencies, the Australian Bureau of
Statistics (ABS) is finding that nore and nore users are accessing data in
electronic form Qur clients are demanding and are willing to pay for
"over the counter” statistical databases, online databases and ot her

el ectroni c dissenination services. They want to integrate these products
and services with their decision maki ng processes and deci si on support
systens, and they require i mmedi ate answers to any questions they have
about the concepts, definitions and met hodol ogi es underlying the
statistics they obtain fromthese products and servi ces.

2. It would seemthat users value statistical information nore
highly than they have in the past. This nay be due to the fact that
i nformati on technol ogy now enables clients to use statistics nore
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effectively. However, it is also clear that increased conpetition and the
i ncreasi ng conpl exity of business and policy problens facing organi sations
(although this may be a perception rather than a fact because peopl e now
have nmore information about the issues) is |leading to demands for nore and
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nore statistics, particularly for nore detail than has been quality
assured in the past. The increased pace of change in nost aspects of
busi ness, governnment and society also | eads to denmands for nore tinely
statistics and nore tinely delivery of these statistics.

3. These changes are driving agencies to i nvest resources towards

t he devel opnment of statistical and information systens infrastructure that
will provide a means of delivering statistics to users in their ternms and
inthe formthey require.

4, However, while new technol ogi es can hel p us increase the quantity of
statistics and the I evel of service we provide, there are ol d, persistent
gaps in the quality of our statistics. Agencies have a duty of care to
provi de extensive explanatory material to current and of course, future
generations of users. Sone progress has been made by the ABS in

standardi sing and explaining differences in the statistical concepts used
across its range of products and over time (i.e. with the ai m of
optimsing statistical relatability). The quality of metadata contained
inour printed products (particularly the explanatory power of annotations
to tables) could be better but at |east they are avail able with the data.
The metadata in our electronic products is however, sparse, generally of
lower quality and difficult to access as it is usually not linked directly
to the underlying data. dearly, presenting statistical information in

el ectronic formpresents special challenges.

5. Gven that an increasing proportion of our current users access
statistics electronically, how are we to meet these chall enges and at the
same time, fulfil our duty of care?

Essential attributes of statistical data and netadata

6. The Scandi navi ans have contributed a great deal to the

devel opnent of conceptual frameworks for statistical metadata. Professor
Bo Sundgren from Statistics Saeden has undertaken two consultancies at the
ABS in the last few years, and nuch of what follows is derived fromhis
work and that of Professor Svein Nordbotten, although there are sone new
el ements which reflect ABS experience with the devel opnment of the ABS

i nformati on warehouse (al so known as the ABSDB).

7. I f agencies are to achieve the fundamental objectives of ensuring
their statistics are widely and correctly used, then their statistica

i nformati on systens (Professor Sundgren would call these "statistica

nmet ai nf ornmati on systens") should ensure that fromthe user's point of
view, statistical data and netadata have certain information attributes
such as visibility and accessibility. A though other information
attributes such as tineliness and accuracy have al ways been essenti al,
advances in information technol ogy are now nmaking it possible to achieve
other anbitions -- and to address the problemof satisfying our duty of
care "electronically". In this context, it is suggested that statistica
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data and netadata shoul d possess six "new' information attributes. They
are summari sed bel ow together with a brief description of the approach the
ABS is taking to achi eve them

Dat a and
net adat a shoul d Appr oach
be:

vi si bl e - Dat asets shoul d be described with adequate
netadata in an el ectroni c data catal ogue whi ch
will act as the directory to all ABS
information of potential interest to users.
The cat al ogue supports a variety of search
nmechani sns capabl e of searching at the | ownest
| evel of detail (e.g. find every dataset using
the term"“retailing").

accessi bl e - data and metadata is |loaded to an information
war ehouse (driven by the catal ogue) with a
single data structure. The electronic
catal ogue is created fromthe nmetadata and
provides one interface to all the data. In
turn, the warehouse m ninm ses the vol ume and
conpl exity of communi cati ons between out put
data sources and output systens and products.
(ne set of dissenination facilities can be
used for nost data and net adat a.

rel atabl e - by usi ng standards wherever possible and
l'i nked netadata, warehouse facilities allow
data to be readily related across conmon
domai ns (e.g. industry, geography).

reliable - consi stency of data and metadata across out put
products, regardl ess of dissem nation nedia,
wi Il be ensured by using one repository as the
source for dissem nation

under st andabl e - data in the warehouse is linked to and able to
presented with, the concepts, sources and
nmet hods underlying the data.

nmedi a- i ndependent - data and metadata can be produced in both
print and el ectronic formusi ng cormon
facilities.

Met adat a for users

8. Users of statistics have wi dely varying needs and sorme wil |l
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always require nore detail ed explanations of concepts, sources and met hods
etc than others, but in our view, the followi ng three sets of metadata
constitute the nininumnetadata needed to fulfil the duty of care:

- definitional metadata: metadata relating to statistical
uni t s/ popul ati ons, classifications, data itens, standard
guestions and question nodules for collection instrunents, and
statistical term nol ogy;

-  procedural metadata: metadata relating to the procedures by
whi ch data are collected and processed; and

- operational netadata: metadata arising fromand sunmmarising the
results of inplementation of procedures, e.g. estinates of
sanpling error, response rates, inputation rates, tine series

know edge.
9. I deal |y, these metadata should be readily available to all users
in the sane formas the data to which they refer: i.e. if the datais in

the formof an online tine series service, the metadata should be
accessi bl e through the sane interface; if the data is held in a
"stand-al one" database product such as the ABS Integrated Regiona
Dat abase on CD, then the metadata should be an integral part of the
dat abase.

10. In addition, other forns of netadata such as key features and
comrentary on the results of surveys nay be appropriate. Comrentary on
breaks and turning points in time series should al so be available with and
in, the sane formas the data, as should annotations to statistica

tabl es, including annotations at the cell |evel.

11. Inits publications, the ABS provides sufficient metadata for
nost users but users needing nore detail about conplex areas such as
nati onal accounts and bal ance of payments can obtain separate concepts,
sources and net hods publi cati ons.

12. There are also practical limtations on the anount of detai

that can be packaged within some el ectronic products such as online
statistical services and databases and it nay be necessary to provide a
"met adat a service" accessible to users. Sone progress has been nmade with
a new concepts, sources and net hods products on CD (whi ch has introduced
sone innovative methods for explaining the basis of the national accounts)
but at this stage only a small proportion of the total netadata is

cover ed.

Produci ng net adat a/ dat a_and net adat a nanagenent

13. In an ideal environnent, metadata woul d be produced and captured
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only once and as a by-product of day-to-day statistical operations. Thi s
"ideal" environnent woul d have net adata managenent facilities which nake
it easier for statisticians to do the right thing rather than the wong
thing (Statistics Netherlands have a nice catch-phrase - "tools rather
than rules"). However, this is easier said than done, particularly

during the transition fromsubject area-based systens to corporate
systens, and we are therefore putting in place a fairly rigorous set of
dat a managenent policies. An inportant feature of the policy

i mpl ementation strategy is the identification of control points in the
statistical process and the specification of actions and requirenents
around these points (particularly the identification of actions associated
with specific conponents of the new corporate nmetadata managenent

syst ens).

14. For exanple, it is ABS policy:

- to maintain a corporate repository, readily accessible to al
staff, providing storage, retrieval, and updating facilities for
the operati onal metadata used in the conduct of collections.

- that operational and procedural metadata are stored in the
corporate repository wherever it is practical and efficient to do
so.

- that, before final outputs fromthe collection are di ssem nated,
the coll ection, processing and anal ysis procedures, the output
data itenms and datasets are fully defined, docunented and
approved.

- to maintain a corporate repository, readily accessible to al
staff, providing storage, retrieval, presentation and updating
facilities for output datasets conprising data and the
correspondi ng net adat a.

- that the netadata describing all macro or mcro output datasets
are stored in the corporate repository.

- that all nacrodatasets produced for publication or other planned
di ssem nation activities are stored in the corporate repository.

- that all publication or planned di ssenination activity based on
macr odat a nust take place by drawi ng the nacrodata (and the
nmetadata) fromthe corporate repository.

- that all mcrodata fromwhich dissemnation activity is
undertaken is either stored in the corporate repository, or, if
stored el sewhere, nust be specified in terms of metadata stored
in the corporate repository.
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Met adat a managenent syst ens

15. Four corporate netadata systens support these objectives, and
the informati on warehouse provides other facilities for nanagi ng
annotations and anal yti cal comrents as fol |l ows:

- Collection Managenent System . This supports the entry, access
and updat e of procedural and operational nmetadata relating to
col | ecti ons.

- Data Itens Managenent System . This enables creation of and
access to detailed data itemdefinitions which exist
i ndependently of datasets and to which individual dataset data
itens nay be |inked.

- Qassifications Managenent System . This provides the nechani sm
wher eby users can access, and link together as appropriate,
codes, descriptions, levels, and hierarchies of a classification
that has been previously |oaded. Al major standard
classification netadata are copied fromthe ABS d assification
Syst em whi ch predates the warehouse and will eventually be
replaced by it. Qher (nostly non-standard) classification
netadata are | oaded froma variety of sources in conjunction with
speci fic datasets.

- Publication Assenbly System . This provides facilities for
formatting publication tables produced by the warehouse and
linking themto nmetadata, key features and contact officer
information etc within an el ectroni ¢ manuscript which is then
used to produce a paper publication. Simlar systens are needed
for producing el ectronic products in accordance with standards
and with appropriate metadata.

- Annotations facilities . The warehouse stores annotations
together with the statistical data and can deliver these
annotations to dissem nation software such as spreadsheets (and
eventually to all ABS dissemnation vehicles) and to ot her
facilities such as the Publication Assenbly System

Servicing future generations -- the risk of technol ogi cal change

16. Apart frominproving data and netadata practices and systens,

and of course the service to our current and future users; inplementation
of the warehouse/single repository approach has the capacity to position
agenci es to respond qui ckly and cheaply to technol ogi cal change. For
exanpl e, agencies with multiple output systens on different software and
hardware platforms will eventually face the need to migrate or at |east
interface these systens to new di ssem nation and storage systens such as
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noder n dat abase systens, online anal ytical processing software, and new
dissemnation facilities such as the Internet. A though initially ABS
out put systens have to be converted/linked to the warehouse, fromthen on
all output can be mgrated or interfaced to a new systemw th one rather
than several systemchanges. |In our view, this is extrenely inportant as
t he pace of change in infornmation technology means that it is not at al
clear "which way to junp" when providing new el ectroni ¢ services, when
archiving and preserving data and metadata for the future, and when

devel opi ng new statistical processing systens. If multiple systens are
i nvol ved, the risk of |eaving some data and nmetadata behind is greater
(where it may be lost to future generations) and the cost of naking the
wong choi ce can be substantial.

17. It has been suggested that one way of reducing this risk is to

adopt standards. However, it is not always clear which standards to
adopt. An exanple of thisis the relative failure (in Australia and

el sewhere) of the Governnent (pen Systens |nterconnection Protocols and
pen Systens initiatives of the early nineties. These policies were
"intended to achieve greater interoperability, scalability and portability
through a coommitnent to use international standards, but the technol ogy
advanced too rapidly for the standards process to accommodate it and the
potential benefits of these policies were never fully realised". 1/

18. In these circunmstances, an appropriate strategy is to adopt an
architecture for information technol ogy that is based on accepted
standards (where they are well accepted) and which provides as much

i ndependence as possible fromproprietary hardware platforns, operating
systens, networks, and dat abase management systems. The other critical
element is to be well positioned to nove quickly to take advantage of new
t echnol ogi es and opportunities to service users by having data and

net adata available in one place and in one format.

CONCLUSI ON
19. Advances in information technol ogy enabl e statistical agencies
to be nmore innovative and to provide a better service to their users. In

usi ng new t echnol ogy, agencies have a duty of care to support inforned
deci si on maki ng by current and future users by providing ready access to
net adat a.

21. Met adat a systens provide the neans to capture and nanage

nmetadata in order to turn nunbers into informati on but on the basis of the
ABS experience they will be difficult and expensive to put in place and
the question we have to answer is "is it worth it?" The foll ow ng quote
fromProfessor Sundgren's latest report on the project nmay provide the
answer :
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"Realistically, for along time still, the data and met adata

provi ders fromindividual subject matter areas will feel that they
have to do nore work for the Warehouse system providing the

War ehouse with high-quality data and nmetadata, than they will
actually get back fromthe systemin the formof useful services.
They will be able to make productive use of data, metadata, and
experiences originating fromother areas when they design, devel op
and operate their own surveys, and they will be able to benefit from
general ised functions - like publishing - that are associated with

t he (Warehouse) system But it will take tine before the data and
nmet adat a nmanagenent of survey desi gn, devel opment and production
systens are so well integrated with one another and with the
(Warehouse) infrastructure that they will feel that they recover nore
benefits fromthis infrastructure than they have put in to maintain
it. M inpressionis that the subject nmatter peopl e have accepted
this, and they understand that the net effort that they nake is

i ndeed very well justified when the benefits of the Warehouse to the
organi sation as a whole and, nost inportantly, to the externa
users/customers of ABS services are taken into account."”

Framework and Strategies for Informati on Technol ogy in the

Commonweal th of Australia. Ofice of Governnent |Information Technol ogy,

Canber

ra Australia 1995. pp25.



