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Topic 1: Inproving data di ssem nation strategies

1. Nowadays, when a growi ng number of statistical offices are nore user-oriented,
data dissem nation could play an inportant role in budgeting and planning. The

di ssenmination strategy should be seen in a broader context and should include the

i ssues of communi cation and training of data producers and users.

2. The di ssem nation of data, especially via Internet, should conply with users
needs to obtain data efficiently and quickly, as well as to neet nore conpl ex and
broader user requirenments. Dissem nation strategies should benefit fromthe new
technol ogi cal devel opnents which permt inproved building of statistical databases
for easier access, search and retrieval, and for integrating data-nmetadata and

i nproved data presentation (visualisation, interactivity, maps, integration of
geography and statistics, etc.).

3. When considering innovations in data di ssem nation, three najor aspects should
be taken into consideration: (i) identification of user requirenents and the purpose
of dissemnation; (ii) conditions of technical inplenmentation; and (iii) its
consequences on the organi sation and cost of maintenance. Sone participants pointed
out that in the inplementation process, nost of the effort is concentrated on the
technical inplenentation and not enough consideration is given to the two other
aspects.

4, The di scussion also highlighted the fact that the quality of the dissem nated
dat a depends heavily on the quality of the data collection and producti on processes.
New t echnol ogi es enable the collection of statistical data to be organized directly
fromdifferent sources (e.g. enterprises), and this has a significant inpact on data
anal ysis and di ssem nati on. Because of the increased visibility of statistica

of fices, using Internet places increased pressure on harnonisation and integration of
di fferent concepts, classifications and nmethodol ogi es at national and internationa

| evel s.

5. The need to carry out market analysis and to | earn nore about users and their
requi renments was highlighted. Oten statistical offices do not have enough capacity
and expertise for this; closer cooperation with research institutes and private
conmpani es could be a solution. Several countries stressed the need for inproved
training of users. Research institutes could have a nore inportant role in the
organi sation of training for diverse user groups.
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6. A bal ance has to be found between distributing standard out put tables and
specific information required by a limted group of users. Statistical offices have
traditionally distributed |arge tabular data sets containing rmuch nore data than nany
users want. As the focus shifts to providing information rather than only data, the
user will prefer small focused transactions, fulfilling their requirements for
privacy and confidentiality constraints. It is often difficult to draw a strict line
between the facts and the official explanation of what the data nmeans (e.g. in press
rel eases). Users are not asking for data or nmetadata but for information. 1In this
connection, the use of mapping technologies for the presentation of statistica

out puts was underl i ned.

7. As nore data frommultiple sources and time periods becone avail abl e, users are
left with the additional burden of integrating data sets wi thout the necessary tools
or the know edge of whether the data sets can be integrated or if the results are
meani ngful .  The statistical comunity nmust work together to produce a public good

t hat woul d enhance deci si on-maki ng processes, help mnimse data user burden and data
uncertainty, and maxi m se data quality and useful ness. Existing data dissem nation
tools are not able to provide a problemand solution-oriented view of the data.
Partici pants were informed about some interesting approaches to encouragi ng the use
of conmon processes for product conception, devel opnent and delivery, including

i ntegration of custoner feedback, re-use of existing data sets, and easy el ectronic
access to all data and netadata sources.

8. The need to conserve historical data and to preserve today’'s data for future
use was stressed. Two issues need to be addressed in this connection: methodol ogi ca
continuity and formats in which data are stored. Some offices are | ooking for

sof tware i ndependent nethods of storing statistical data, such as a statistical table
format including netadata, possibly using XML for this purpose.

9. It was pointed out that change of adm nistrative boundaries over tine could be
significant bottlenecks in integrated data presentation. In this context, the

i nportant role of the geographic dinmension of statistical data as a key integrator
was stressed.

10. The tel ecomuni cati on connection between the user and statistical offices has
now become easy and is al nost “standardi sed” by the Internet. Possible future

devel opnents of Internet and its inplications for statistical offices were discussed.
El ectroni ¢ di ssem nation/publishing is, in several countries, becom ng the

predom nant and default node whil e paper-based publishing will becone a val ue-added
service for nost products.

11. Internet is often seen as a cost efficient, standardi sed comruni cati on system
There is a trend in nost countries to dissem nate data over Internet free-of-charge;
it mght even be difficult to get acceptance for prices on Internet. Data

di ssenmi nated free-of-charge could contribute to building a positive i mage of the
statistical office. Internet also offers a good nmeans to inplenment a pricing system
for data dissenm nation which can be used as a measure for the rel evance of
statistical output.

12. Unli ke the case of paper publications, when additional readers require higher
print runs, there are only margi nal costs involved in informng additional clients
through Internet. However, it should be noted that the costs involved in setting up
and maintaining the site can be significant as the content grows. The database
publ i shing nethod permits the creation and/or updating of Wb pages in a dynam c and
automated form wusing an organi sed set of information as the source.

13. Dat a di ssem nation through Internet requires very thorough expl anati ons and
descriptions of the data to avoid m sunderstandi ngs and to nake the data suitable for
prof essi onal use. Metadata for finding and accessing the data is as inportant as
that for interpreting the data. It would be desirable if the explanations and
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descriptions could come froma centralised netadata system Canada, the Netherl ands,
Sweden and the United States are investigating the creation of data and netadata
repositories for a nore strategic use of their statistical data assets including

i ntegrated data products. Eurostat has |ong been involved in integration and

har noni sati on policies and strategies for national and regi onal conparative anal ysis.
In the academi ¢ community, nassive digital libraries are being devel oped to all ow
easy access to multinedia information froma diversity of sources.

Topi ¢ 2: Data warehousing and the devel opnent and use of statistical databases in a
networ k envi ronnent

14. A growi ng nunber of national statistical offices are considering output

dat abase and data war ehouse approaches as a basis for the future devel opnent of the
dat a nmanagenent environment. There are growi ng denmands to link statistics from
different subject matter areas for eval uation purposes. A data warehouse approach
that is able to join data fromdifferent sources would provide the necessary
techni cal support and would play an inportant role as an informati on nanagenent t ool

15. However, there is still no generally accepted definition of what should be
considered as a statistical data warehouse. To be consistent wi th devel opnents
outside the statistical offices, it is inmportant to be careful when speaki ng about
statistical data warehouses so as not to generate confusion. On the other hand,
there is common agreenent that it is inportant to nake a clear distinction between a
statistical data warehouse as a data storage place and application tools that are
used to access and anal yse stored data.

16. Wthin the context of a statistical office, a statistical data warehouse can be
defined as a single, conplete and corporate repository of data and netadata which
have been acquired fromdifferent sources, assenbled, conmbined to form one structure,
docunented in a standard format, and stored in a structure that allows users to view,
guery, conbi ne and downl oad data for analysis at different levels. A data warehouse
enbraces the entire statistical life cycle by connecting the source systens to the
out put systens.

17. Concerning the relation between a data warehouse and an out put dat abase,

di fferent approaches can be seen in statistical offices. A data warehouse typically
consists of three main parts: input, data managenent and di ssem nation facility.
Some offices establish the facility fulfilling the dissem nation function as a
separate (output) database and the end-users have access to the data warehouse only
i n exceptional cases; others consider the dissemnation facility as an integral part
of the warehouse. A distinction between separate databases for internal and externa
users can al so be made because of practical security considerations.

18. Di fferent data warehouse architectures were discussed. Several countries (e.qg.
Austria, Finland, the Netherlands) use a di mensional nodel consisting of data cubes
and data marts. Thematically-linked data cubes formdata marts which are linked with
each other. Data marts offer statistical offices a solution for the step-by-step
transfer fromexisting nethods of statistics production, where nore and nore data
conprise an integrated data warehouse. Significant gains are expected in terns of
checki ng, correction and anal ysis of data. However, the conplex multi-I|ayer
architecture requires the devel opment of a conmmon data nodel for the whole office
which, in practice, can put into question the inplenentation of the whole data

war ehouse project.

19. The use of nodelling tools (e.g. CASE tools) for the devel opnent of database
and data warehouse systens was di scussed. At present there is no broad use of such
tools in the NSOs. But several NSOs have started to test and use powerful CASE
tools. In this context, Unified Mdelling Language (UM.) has al so been taken into
consideration. UM. may be a powerful tool for nodelling not only databases but also
the conplete application

20. Different tools are available to performthe required functions of a warehouse.
At present there are a nunber of so-called OnLine Analytical Processing (OLAP) tools
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that can be used with data warehouse approaches on the market. OLAP tools are

provi ded by all |arge vendors of database systenms and additional tools have been
devel oped by a number of snaller conpanies. The costs for the different packages may
differ significantly and it is always worth maki ng cost/efficiency anal yses before
any decisions are taken. It has to be recogni sed that new software packages with new
and i nproved functions will frequently appear. COLAP tools should be regarded as end-
user tools and, due to their often relatively short lifetinme, it is inmportant that
training on their use does not require a | ot of resources. They should al so be easy
to use for inexperienced users as well.

21. Wil e disseminating data from a warehouse via Internet, the application tools
to external users must also be provided. The Internet interface should be connected
in a very open way to the storage systemof statistical data available for public
use. In particular, the end-user need not be aware about the technical solution
behi nd the application tools. End-user oriented OLAP tools are often very powerful in
their presentation of statistical information using tabulation features, graphica

and geographi cal presentations. Ceographical presentation and analysis tools are of
growi ng i nportance for the advanced use of statistical data sources.

22. The publication of statistical databases via Internet using flexible data
access and downl oadi ng functions rai ses the question of data security. Different
nets for internal and external use can solve this problembut it is then necessary to
ensure that the content of the external database is consistent with the databases in
the internal part. This consistency has to be kept dynami cally.

23. Dat a war ehouses have a tendency to explode with regard to storage requirenents.
Today this is not considered as a real hindrance because the storage nedia are very
cheap. On the other hand, the Australian software package SuperCross is a good
exanpl e of software that solves the storage problem by reducing the necessary anount
of storage through advanced data conpression and fast processing of m crodata. Wen
choosing application tools it is inportant to carefully specify the users and their
demands of the tool. Sone users require only powerful and easy cross-tabul ation
facilities, whereas others need nore sophisticated analytical facilities.

24. One of the crucial considerations of building the data warehouse is the
organi sati on of netadata. Metadata must be either a part of the data warehouse or be
very closely linked to it. Ildeally, there should be a central netadata base used by

all progranms belonging to the warehouse. The approach to develop a corporate

nmet adata repository in a central position for all metadata in a NSO was present ed.
Sharing netadata across the whole office can lead to | ower costs for mai ntenance and
adm ni stration of metadata and can also stinulate a broader use of netadata. In
particular, in connection with Internet it is necessary that appropriate netadata be
al ways avail able. Metadata should be Iinked to the data and coul d be nade visible,
for instance, by using hyperlinks. This would avoid overloading data with nmetadata
but would still ensure that netadata is avail abl e when needed.

25. Di fferent solutions have been denonstrated concerning the inplenentation
process of a statistical data warehouse. Very few statistical offices can opt for a
"bi g bang" approach because of the wi de scal e and high cost of building a warehouse
system Therefore, nmany offices have chosen an increnmental approach based on data
marts (or small warehouses) which house smaller, nmore summary datasets. Sonme offices
have chosen an approach to inplenent a limted ‘pilot’ exercise, involving one or two
data businesses, to analyse the feasibility, practicability, and inplications of

i npl enenting a conprehensi ve data warehouse, since the business and cost inplications
of data warehouse inplenmentation will not beconme apparent for sone tinme to cone.

26. A data warehouse inpl enmentation often neans introducing an office-w de
i nfrastructure change, which is not possible without the support of high-Ieve
managenment, as well as the staff of the statistical office. For this purpose, in-
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of fi ce communi cati ons to overcone resistance to change, training a critical nmass of
in-office users, and constant person-to-person support are inportant.

Topic 3: I nnovations in data collection and exchange

27. The growt h of electronically distributed services and new net hods of

comuni cation have created new opportunities for the collection of statistical data
The di scussi on under this topic considered the innovations in data collection and
exchange fromthe viewpoint of the state-of-the-art technol ogy and concerning the
usability of these technologies in countries with different |evels of devel opnent.
The di scussi on touched upon the innovation in different phases of data collection and
exchange: obtaining information fromthe respondent and transformng it into a
standardi sed format, transmtting the fornatted data to the statistical office, and
delivering data within the statistical office to the production process.

28. The foll owi ng new trends were mentioned: use of nore powerful “standardi sed”
formats (CGESMES, XM.), better tools to generate el ectronic questionnaires,

“aut omat ed” access to the respondents’ information, transm ssion via Internet, and
conmbining Internet transm ssion with el ectronic questionnaires. The driving forces
for innovation are the need to | ower the burden of respondents, the need to obtain
better and clean data in a nore tinely manner, and the need to | ower the cost of data
typing and editing within statistical offices.

29. Most statistical offices have the sophisticated, up-to-date tools that are
needed to exchange data with international organisations. However, these tools
cannot be applied to collect data fromrespondents throughout the country, especially
in |less devel oped countries. The sane is often true concerning data collection from

smal | - and medi um sized enterprises (SMEs) in devel oped countries. Therefore,
statistical offices often need to maintain and link both the "classical" data
collection and el ectronic data interchange facilities. It was recommended to

mnimse the number of different tools used in one statistical office.

30. New met hods of collecting statistical data are nost obvious in enterprises.

El ectroni ¢ questionnaires (EQ can inprove the process of data collection and reduce
the response burden. Wherever possible, these questionnaires should al so be conbi ned
with functions that retrieve data fromthe respondent’s information system An EU
project called TELER (TELematics for Enterprise Reporting) has proved this concept to
be viable. There are, however, a nunber of problens that remain to be solved. One
of themis the need for harnoni sed netadata at the data collector’s end and in the
enterprises. An efficient pronotion of EQis needed. It was al so pointed out that
proper training in using EQis needed not only for IT staff in statistical offices
but al so for respondents.

31. Lack of standards on the clients’ side makes it difficult to devel op EQ
applications that work with all conmon browsers. |n sone cases, Java is used as a
standard | anguage but it requires new skills in the statistical office and its

mai nt enance cost is quite high. Another possible alternative is to use standard
packages such as Wrd, Excel or special tools like Blaise to create advanced
guesti onnaires.

32. Countries also reported their experiences returning EQGs via Internet. Wile in
sonme countries this technol ogy was consi dered positively, an opinion was expressed
that some respondents were not very satisfied for security reasons. The danger

i nposed by conputer viruses was also nmentioned in this connection

33. The increasing use of the UN ECE EDI FACT standard for the exchange of
statistical tables and tinme-series was denmonstrated in several countries. The

EDI FACT GESMES nessage is the only fornmat for statistical data exchange between the
Central Banks of the European Union countries. It allows easy automation and
integration and is conparatively sinple to inplement. The autonation of the
corresponding regul ar data transfers has resulted in a huge efficiency gain. This
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denmonstrates that GESMES/ CB provides the flexibility and efficiency essential for
rapi dly defining and describing data and netadata structures when new requirenents
ari se. Another success story was reported by Hungary.

34. To assist statisticians at Eurostat and in national statistical offices in
their data transm ssion tasks, several research projects have been | aunched in order
to solve specific problenms of the nessage standardi sati on (GESMES), the data
collection nmonitoring (STADOUM and its inventory (ED FLOWN, and the transm ssion
nodul es hiding the tel ecormmunication |ayer (STATEL), IDEP/IR'S. Eurostat al so

i nformed that the exchange of experience on best practices concerning electronic data
collection is available on http://forum europa.eu.int/public/irc/dsis/edicom

35. Ext ended Markup Language (XM.) is regarded as a potential devel opnent to enable
the use of electronic data exchange (EDI) between small- and nedi um sized enterprises
(SME-s) and statistical offices, since its inplenentation does not require |arge

i nvestments. However, the EDI messages represent a uni que know edge of business
processes reflecting many years of devel opnent by conpetent people all over the
world. Therefore, it is not likely that the XML will conpletely replace the ED FACT
standard in the near future. |In order to increase the acceptance of GESMES, its XM
and OO representati ons are under devel opment. The worl d-w de standardi sati on of
these representations is planned under the unbrella of XM.-EDI. Another devel opnent
whi ch was nentioned is an Intelligent Questionnaire Markup Language (I QW) i ncluding
functions of data entry and validation, data extraction from databases, link to data
war ehouses, etc.

36. The general issue in data collection and exchange is standardi sation

St andards are needed both for data and metadata. Standardi sed tools could
significantly facilitate netadata collection, which is often seen as a tedi ous and
unproductive task by the subject-matter statisticians. Standards are also required
for the exchange of metadata.

37. Reporting institutions often express concern that they report simlar or al nost
simlar data to different organi sations using sonetines quite different nmeans (e.g.
different classifications and concepts, formats, reporting specifications, etc.).

The techni cal neans to achieve interoperability can also facilitate and encourage the
har noni sati on of statistical data. The benefits of using statistical ED messages are
especially justified in an open community franmework.

38. Anot her inportant consideration is security of data transfer, including
guestions of confidentiality, authentication and integrity. It is inmportant that
respondents feel confident that organi sations such as National Statistical Institutes
(NSIs) treat the data with necessary care. Security issues will therefore becone
increasingly inmportant. Some of the possible solutions mentioned were Secure Sockets
Layer (SSL) security that uses passwords as authentication for the respondents,
Public Key Infrastructure (PKlI), etc.. The level of security for data exchange can
vary depending on the sensitivity of data.

39. The costs for nanagi ng the exchange of information between public authorities
can be reduced drastically when the process can be standardi sed and carried out via
the Internet. However, a statistical office is dependent on other governnent
authorities and national infrastructure (e.g., tax and social insurance agencies)
acting as the driving forces in devel opnment. These authorities provide the services
that will notivate enterprises, organisations and individual persons to acquire the
necessary components, such as certificates and EID cards.

Topi ¢ 4. Pl anni ng and nanagenent of statistical projects

40. Pl anni ng and nanagenent of IT investnents becones increasingly inmportant for
statistical offices as the role of IT in statistical production continues to grow.
The Sem nar di scussed several issues that have to be taken into account when
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i npl enmenting statistical projects, such as the inportance of strategic planning, the
bal ance between insourcing and outsourcing, standardisation of tools and nethods,
setting up control and support for projects, |ooking at projects in a w der franework
of user needs and future mai ntenance costs, advantages/di sadvantages of conmercia
tools and in-house devel oped tools, and the inportance of project management skills.

41. The maj or issues that should be considered in project planning are to plan
strategically, create the required nmanagenent structure organi sati on-w de, use
anal ytical and project managenent tools to mnimse risk and use prototyping and

thorough testing. It can be recommended to break down |large projects into discrete
phases that permt the evaluation of progress before the project continues on to the
next phase. It was also pointed out that the project managenent can soneti mes becone

too big and too bureaucratic. A certain tension can exist between innovation and
proj ect managenment as new concepts and trends unknown during the planning phase must
be managed.

42. It is inportant to create strategic plans that reflect organisationa
priorities and align IT investnents with those priorities. The use of management
processes and tools is necessary in order to help evaluate the cost, benefits and
risks of IT projects. The organisation should thoroughly review its operationa
practices before automating them"as is". The use of Business Process Reengi neering
net hods, busi ness case anal ysis and high | evel organisational review were di scussed
in this connection.

43. Strategic planning requires the review of all IT investnents froma corporate-
wi de perspective. Defining the Iife-cycle costs and benefits of an IT project can be
a major challenge. The life-cycle costs can be a conbination of interna
efficiencies, reduced data coll ection burden, and increased val ue created through new
products. The managers should continue to nmeasure and capture the costs and savi ngs
when the project is realised.

44, Oten nmetrics need to be established to permt testing and validations of a
project and its conponents. These should allow verification and validation to assure
that the project devel opnent phases are delivering neasurable functionality and
benefits. Sone participants pointed out that such nmetrics are not well established
wi thin the nanagenent culture of statistical organisations and that there is no
consi stent set of measures. For exanple, human resources are often neasured in

per son-days which is a neasure of input rather than a neasure of output or results.
Consi stent size and conplexity measures for the systens devel oped are al so required.
These out put measures should all ow conpari son of projects and assessnent of the
relative effectiveness of project processes and devel opnent practices. The
participants were infornmed that the U S. Bureau of the Census devel oped

nmet hodol ogi cal nmaterial on this issue.

45, The consi deration of an organi sation from a managenent perspective can focus on
the processes by which organisations learn and mature. How to use the Capability
Maturity Model (CVMM for this purpose was denonstrated. The nodel can be used to
rank the maturity of a statistical office and the tools used. Mst statistica
offices seemto be at the stage where projects are dependent on a few key

i ndividuals, with high risk of failure and cost/tinme overruns, and nanagenent is
often a case of crisis and intervention. |Inproved planning, sharing practices and

| earning from experience woul d make the performance repeatable. The next stage to be
achi eved can be characterised by standards defined for deliverables, performance and
i nteracti ons between players, use of comopn tools to pronpte sharing of practices and
make it feasible to introduce netrics to manage on a quantitative basis. The
ultimate goal for offices is to develop the tools and the infrastructure that have
the capacity to learn and to feed this knowl edge back to the staff. To be a [earning
organi sati on nmeans that the agency as a whole learns fromits experiences.

46. The possibilities to outsource statistical IT projects or to inplenent them
with statistical offices” IT staff was considered. Specialised |IT conpanies can
enpl oy many high quality IT specialists because of their permanent current workl oad;
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this is not possible for statistical offices. Good experiences with using selective
sourcing, i.e. the conbination of outsourcing and insourcing, were considered. For
exanpl e, outsourcing can be used for devel opment activities and the statistica

of fice can enploy regular IT personnel for the inplenmentation and system mai nt enance.

47. Statistical offices often encounter difficulties in retaining high-quality IT
staff within their enploy because the salaries are not competitive with the private
sector. One solution could be to enploy external experts and outsourcing projects.
It was pointed out that special conpetencies are needed to work with externa
consultants, to wite tenders, to identify the best offer, etc.. Fixed rules of
behavi our could facilitate this. In tenders, it mght be helpful to specify the
detailed results, not the exact process of achieving them

48. Any project depends on the support of internal and external custoners.
Therefore, it is inportant to devel op comunication strategies for dealing with
princi pal stakehol ders, such as customer surveys, sharing information on the systens
and processes anmpbng executive staff, program managers and custoners. Al so, analysis
of custoners’ needs is required before going into technical details of the project.

49. Organi sati on-w de changes neet resistance and take tine to inplenent. To use
proj ect managenent tools efficiently, sone offices reported good experiences with
training their enployees in professional project managenent, and using
nmultidisciplinary teans to plan, schedule and inplenment projects. This requires
conm trent from agency top managenent, as well as financial investnent for training.

50. Strong project nanagenent is required to ensure that projects are conpl eted on
time and within budget. Another key to success is to regularly inplenment cost
control, risk managenent and cl ear communications. Prototyping, pilot projects and
extensive testing are inportant conponents of a successful IT project.

51. Wth decentralised managenent of projects, it is difficult to pronote comon
practices and discipline across projects. Project managers are often drawn from
survey managenent or subject-matter staff and the project managenent practices vary
wi dely. This increases the risk of inadequate planning and control over projects.
To sone extent, the use of central nethodol ogy and systens staff, and rotation of
staff can mitigate the |ack of common project practices and provide an opportunity to
spread best practices. Statistical offices should capitalise on the eagerness of
know edge workers to use tools and enploy this nedia (in conjunction with training)
to spread common practices throughout the office. A “tools, not rules” approach is
better suited to organisations that have an interdisciplinary and decentralised

nat ure.

Future work

52. The participants had the foll owi ng thoughts on the topics which they had
recomended for the agenda for |1SIS 2002:

(i) Application of Wb technology to integrate statistics

This topic should focus on the inplications of networks on integrated statistica
i nformati on systens. The contributions should deal with the follow ng issues:
Internet and Intranet applications, internal comrunication within the office,
know edge- based managenent, |SIS data banks, use of groupware, data collection
through Wb, el ectronic questionnaires, and others.

(ii) Secure comunications and data confidentiality
This topic should deal with the problens of security and confidentiality of

statistical data under the conditions of networking and increasing user requests for
nore detailed data. Different technol ogi es can be considered for guaranteeing the
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security of data transfer (tools for authentication, data integrity, cryptography,
etc.) and for disclosure control

(iii) Cbject oriented technol ogi es, conponent architecture

This topic could deal nore broadly with the inpact of new I T concepts, nethods and
technol ogi es of statistical information systems, such as object-oriented anal ysis and
design, unified nodelling | anguage (UM.), object-oriented databases, conmponent
architectures (COM DCOM CORBA, Enterprise Java Beans), XM. and ot her new or proposed
standards connected with XM. and the Web. It could al so consider howto cope with
the probl ens caused by the increasingly shorter innovation cycles and the rapid
changes in tools and technol ogi es, and how to acquire the necessary skills. Part of
this topic could deal with experiences with | esser known software products (Case
tools, data nodelling tools, object-oriented nodelling tools, tools for the
managenment of web sites, data warehousing tools) and with new hardware which m ght
affect the collection and di ssem nation of statistical data (for exanple nobile
phones wi th WAP, UMIS phones, handhel d PCs).

(iv) Ways of mmking statistical information systens nore responsive to users

This topic should deal with further developnent in statistical information systens,
bearing in m nd the needs of both external and internal users, including problens in
dat a war ehousi ng, commruni cation with customers, and any new devel opnments relevant to
i nformati on soci ety technol ogi es.



