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l. INCREASING PUBLIC INTEREST IN DATA FROM OFFICIAL STATISTICS

1. Rdiabledatigticd data are indispensable for evidence-based policy making. They play acrucid
role in planning political decisons, in quantifying gods to be benchmarked againg the red-world
observatiorsand in ng the performance of palitical srategies. Public ingtitutions at internationa or
nationa level (European Commission, European Parliament, ECB, OECD, UN agencies, ministries and
other government bodies) as well as further playersin society closdy monitoring political developments
(trade unions, employers associdions, political parties) have been for along time dmost the sole
customers of information disseminated by Satistica offices. In the past, producers of datistics at
internationd levd traditionaly geared their services to the needs of thisimportant group of data users
and left it more or less to the media to communicate rlevant Satistical information to the public at large.
Hence, officid data have been for along time a public good that was not fully exploited. The available
datistica information has been either not directly accessible or even unknown to the potentialy
interested lay public, such as the school teacher, the student or the saf-employed.
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2. Inrecent years, this Situation has changed dramatically. Nationa and supranationd satistical
offices have experienced afagt trangtion of their dissemination Strategies towards a policy giving open
web access to gatigtical information. This development has been driven by advancesin ICT and by the
requirements and expectations of today's knowledge- and information-based society. Making data
available viathe Internet free of charge creates new demands and attracts new groups of customers.
Eurodtat, for example, switched to afree online dissemination of publications and non confidential data
in October 2004. The monthly number of user sessionsinvolving Eurostat's web site amounted to over
930,000 in February 2006 — an increase of more than 530 % since the beginning of the free
dissemination. The immediacy of online access to dataand publications obvioudy attracts additiona
users and places the data producers more and more under the spotlight. This opens awindow of
opportunity to attain greater vighility in society, to become atrusted agent for the citizen in generd and
to be akey contributor to Satigticd literacy.

3. TheflipSdeof theissueisthat the homogeneity of the user community is fading away whilst
sound empirica information about new groups of customers and their needsis rarely available. The
exiging information gap involves arisk which again refers to public trust. A non professional data user
will not consider a data producer asredly trustworthy and credible if the disseminated daia are not
presented attractively in a user-friendly way, easy to understand and accompanied by a minimum of
meta information and guidance. Clear and understandable statistics are trust-enhancing factors for
officid statigtics or even a precondition for public trust ([12]). The European Statistics Code of Practice
([4]), an embodiment of the UN Fundamenta Principles of Officia Statigtics for the European Statitica
Systemn, addresses this item under the qudity dimension "accessbility and clarity”. Nowadays, with a
multi- user group framework, it becomes more difficult to attain the god of providing Satistica
information which is comprehensible for everyone.

II.  ADDRESSING THE NEEDS OF THE NON-PROFESSIONAL USER

4.  Inorder to meet the expectations of such a broad audience, statistica offices have started to
identify evolving new target groups and to learn about their needs by implementing suitable Strategies for
measuring user satisfaction with data and services. Some offices, for example that of Finland, evauated
theleve of trust and confidencein officid Satistics by means of questionnaires. Others, such as those of
New Zedand and Latvia, tried to identify the composition of its audiences and to learn about their
expectations from the dissemination of officid data

5. Itisindigoutable that successful communication with the increasingly important group of
non-professiona customers requires that satigtica offices go far beyond the smple provision of
tables and other purdly static informetion. The visud presentation of data through
comprehensble and flexible graphica tools, possibly embedded in a story-tdling environment
and connected with maps for the presentation of spatia data, crucidly contributes to meeting the
needs of the non-expert. Thisis not meant as apleafor turning officid Satigicsinto
"infotainment™ but as an apped for exploiting hitherto unexploited potentia by making use of
complementary dissemination channels. Communicating satistica informetion in away easly
understood not only by the traditiona customerswill lead to abroader interest in work donein
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datidticd offices. Officid datawill be more often gpplied in educationd settings if they are
presented by means of interactive visudization tools thet offer space for ad-hoc exploration and
communicate messages behind statistical information at first glance.

6.  Fgurelillugratesthis by means of a prototypicd interactive visudization tool, gpplied to atime
series on unemployment rates for Eurgpean countries, Japan and the USA, showing how user-
controlled environments for the display and spontaneous exploration of data could appear. The Java-
based tool is aresult of adapting devel opments from a non-commercid German multimediainitiative
aming at improving the quality of satistics education ("New Statistics' project [1]). Thetoal is ready for
online and offline use, for example as an integral part of a PowerPoint presentation in a press
conference. The example presented in Figure 1 and further gpplications are publicly accessble[2].

Figure 1: Sdf-contained interactive visudization of unemployment rates

a. Time series for user-sel ected countries b. Bar chart for a user-defined year
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7.  Theactud data can be either digplayed, as shown in Figure 1a, or suppressed, depending on the
user’s choice. The visudization tool is sdlf- contained with built-in metainformation accessble viaa
second layer. Furthermore, it offers the option of viewing the data from different perspectives by
aoplying different graphica instruments, for example time series graphics, bar charts or boxplots. Figure
1b refersto abar chart presentation for a reference year which has to be selected viaa menu window.
The user may re-order the countries or dot in the numerica vaue defining a specific bar asillustrated for
Belgium. Screenshots of any of the multitude of potentialy available graphics can be saved, for example
by using the “Paint” functiondity of Windows or a speciaized screenshot capturing program, and
exported to other working environments. In principle, the tool presented in Figure 1 is applicable to any
data set and can be directly connected via an appropriate interface to a database, thus enabling
automated regular updates.

8.  Fgure2 provides asecond exampleillugrating the flexibility of the same visudization
tool, but now gpplied in different settings. Figure 2a uses the tool as a salf- contained ement
for communicating European earnings data (for details see [10]). The screenshot in Figure 2a
presents abar chart referring to gross hourly earnings, expressed in euro, for a user- selected
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economic activity. Again, the user can re-order the countries, display the numerica value
belonging to abar or dot in the country code as shown for Sweden. Furthermore, the user is
free to gpply different stylesto the way the datais presented.

9. Hgure 2billugrates that the visudization tool can be likewise embedded into an online
publication, thus opening up acompletely new dimension for web-based publication. The incorporation
of dynamic graphsinto hypertext environments leads to interactive publications with obvious added
vaue compared to traditiona online publications. The reader of such a publication isinvited to choose a
persona path for data exploration and discovery within a predefined framework. The screenshot in
Figure 2b shows an excerpt from a publicly accessible experimental Statistics in Focus edition recently
disseminated by Eurostat (see [3], first entry) concerning the main results of the recent European
Sructure of earnings survey. Thisinteractive publication offers graphics defaults which can be changed,
providing access to a multitude of further user- selected graphics. Embedding interactive graphics
disolaying officid datainto hypertext environments will certainly be applied to alarge extent by online
journdigsif statistica offices are reedy to provide the graphics.

Figure 2: Visudization of data on gross earningsin different environments

a. Bar chart for a user-selected economic activity (self - b. Box plots displaying earnings dis persion within
contained element for online and offline use) countries (interactive graph embedded in a hypertext
environment)
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10. The data driven visudization tool presented so far represents a starting point for discussion,
further reflection and refinement. There exig differently designed developments Stressing visud
data communication. An impressve example is the dynamic population pyramid, first developed
for the population of England and Wales, later for that of Germany, Norway, Audrdiaand afew
more countries ([5]). The pyramid presented in Figure 3arefers to the Norwegian population and
is based on scalable vector graphics (SVG), apromising and rather new web standard
gppreciated by the open source community. The Office for Nationd Statistics of the UK has been
aforerunner in successfully experimenting with this format. Unfortunately, a native support for the
SVG format in web browsersis till not dways ensured (for details, see ([13]). SV G graphs can
be animated and enriched with highly interactive features. The Norwegian pyramid displays past
and current population figures aswell as projections into the future. The changes over time can be
viewed like amovie but the user can dso interact with the graphs, for example by displaying
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figures for a user- defined age group. Thisisillugtrated in Figure 3a by means of the age class"35
years' for the reference year 2006.

11. Figure 3b shows an interactive map for the German State Baden- Wiirttemberg. The map
represents the key dement of a geographica information system gpplied by the satisticd office of
Baden- Wrttemberg for digplaying information on spatid data related to numerous variables (see[6]).
Thefind results of the German eections in September 2005 and that of the preceding eections have
been officidly presented by using an interactive map which has been linked to dynamic Satistica
graphics ([7]). The online editions of awell-known German weekly magazine made direct use of this
attractive communication tool on its web ste.

Figure 3: Visudization of population data by means of animated graphics or interactive maps

a. Animated population pyramid b. Display of spatial dataviaan interactive map
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12.  Advanced visudization tools for communicating officiad data by means of grgphics and maps,
fredly accessible via search engines and web stes of satistica offices, attract the lay public and
contribute to promoting Satisticd literacy. It will be part of any efficiert customer reations management
in satigica offices to complement such eye-catchers by space for user feedback. The latter serves
modern quaity management strategies not only to meet but to exceed the expectations of customersvia
permanent improvement of products and services.

13. The added vaue of dynamic graphics and interactive maps goes beyond providing more
user-friendliness and immediate availability of an dmost unlimited amount of datistica
information. Interactivity contributes to the discovery and unlocking of information which is

more difficult or even impossible to grasp from tables or atic graphics. Environments for user-
controlled data exploration, as shown in Figures 1-2, enable the user to look at adata set from
different perspedtives and to better exploit the potentid of information behind the data An
animated population pyramid as presented in Figure 3a communicates structural changes, such as
the overageing of a society, in away easer to remember by focusing on visud perception. The
same gatement holds for dynamic maps which are unbestable in unlocking striking features
behind regiond data, such as concentration phenomena. Furthermore, modern visudization tools
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can be applied internaly by statistical agencies for chedking data consistency and for identifying
processing errors.

1. ESTABLISHING VIRTUAL LEARNING ENVIRONMENTS FOR EDUCATION AND
TRAINING

14. Saidicd literacy is part of the knowledge and information which represents the key driving force
in today’ s fast-moving globaized economies. Nationd and supranationd statistical offices ought to be
active players in the process of producing and distributing this part of knowledge. Modern environments
for e learning, complementing traditiona modes of education and training, offer innovative and efficient
ways of promoting the use of official data and fostering critical awareness as regards the appropriate
presentation and interpretation of data. The mediawill continue to be important partners for ataining this
task but the ubiquitous availability of Internet access enables statistica agenciesto aso address the
public directly.

15. Therefore, Satigica offices should offer, within the limitations defined by condraints in human
resources, web- based statistical information tailor-made for important user groups, such as educationa
inditutions and the media. The god isto build up doser partnerships, to increase vishility in public life
and to promote statigtica literacy. With aview from Eurostat, an appropriate measure could be to
establish an "educationa corner” on Eurogtat's web Site presenting, for example, by means of user-
friendly visudization tools, selected data sets of generd interest, complemented by didactical comments
and meta information on methods or sampling frameworks. Severd nationa offices have dready gained
experience with a web-based free dissemination of learning resources ([8]). The Canadian Satistical
agency offersavariety of learning resources for teachers, students, postgraduates and pupils ("kid's
zone"). The repogitory contains traditiond aswell as new media, for example flash animations and dide
shows, dthough most of them with rather moderate interactivity. Statistics Finland aso successfully
networked with the educational sector and offers afew e-learning modules presenting important areas
of work in officid gtatistics, such as population statistics or nationa accounts. For the time being, these
modules only include a few dynamic eements, but they provide links to educational web sites of other
datistica offices, such asthose of Ireland or Portugd ([8]).

16. Close cooperation between educationd ingtitutions and official Satistics, often neglected due to
lack of interest or time, is of mutua benefit to al partiesinvolved (see [11]). On the one hand, attractive
and ready-for-use educational materid from officid gatidticsis highly appreciated by teaching staff at
universities and schools. It helpsto illudrate that Satisticd methods are of paramount importance for
backing decison-making in dl areas of life. On the other hand, statistica offices can make use of
exiging know-how as regards the development of e-learning content and virtud learning environments
for the public.

17. The public multimedia project “New Statistics' ([1]) mentioned earlier in this paper gives
an example of how cooperation can be organized. The project output contains avirtud library
with three sub-libraries giving access to user- controlled experimentsvisudizing staitica
methods and another sub-repository with interactive dements visudizing officid data The
fourth sub-library, covering amongst others the data displayed in Figures 1a-b and Figure 2a, is
shared by Eurogtat and the project consortium of ten universities. It suggests that satistica
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offices can re-use and adapt high- qudity e-learning content originating from the educationa
world not only for addressing the lay public but aso for vocationd training of their own Staff.

IV. A PLEA FOR INTERNATIONAL COOPERATION

18. Any innovative framework to be built for promoting setisticd literacy of the citizen and efficient
datistica training indde statistical agencies will make use of current ICT technologies, advanced
visudization tools and modern concepts for e-learning. An intensified cooperation between nationd and
supranationd offices as well as with mgpping agencies and educationd inditutions is needed, aiming a a
systematic exchange and re-use of sdlf- contained e learning components (Flash animations, Java- and
SV G-based applications, complete learning modules). A far-reaching gpproach isthe implementation of
a document management system for non proprietary e-learning components suitable for educating the
public and for statistica training on the job. Such a system shdl be based on internationd standards for
learning object metadata (for a prototype of such a catalogue see[9]). The experiences of Koreain
building up a nationwide information system for e learning content including metadata can be studied in
this context.

19. Internationa cooperation between Statistical agencies and close ties with educationa inditutions
helpsto avoid re- inventing the whed and to increase cost- efficiency. Systemic cooperaion might Sart
with developing and sharing eye-catching e ements related to issues of core interest for the public, the
media and for the Satistical offices. A potentid eye-catcher is a population pyramid for the EU or
another sat of countries. Such a pyramid will go beyond that shown in Figure 2a by including the option
to change the country or to smultaneoudy display the pyramids for two user- selected countries. The
approach can be adapted to displaying other multinationa data sets, for example data on labour forces,
unemployment and job vacancies. Furthermore, one might visudize, smilarly to Figure 1, Satigtica
indicators for aset of countries but in connection with interactive maps and with the option of language
change. Press releases can be complemented by web links providing access to such visudization tools.

20. Apatfrom visud communication of data viasdf- contained and regularly updated eye- catchers,
datistica offices could cooperate in exploiting the potentiad connected with online publications that leave
the user the ability to genuingly interact with the data. I nteractive publications could incorporate not only
dynamic graphics, as presented in Figure 2b, but animated € ements or dynamic maps as well.

V. WEB LINKSAND OTHER REFERENCES

[1] Web steof aninterdisciplinary German multimedia project for statistics education:
http:/Amww.fernuni- hagen.de/newstatistics

[2] Virtud library illugrating interactive visudization of Eurogtat detar
http://forum.europa.eu.int/irc/ds swages/info/datalindex.htm

[3] Web gtewith interactive publications dedling with Eurogtat data:
http://forum.europa.eu.int/irc/ds swages/info/datalinteractive.htm

[4] http://epp.eurostat.cec.eu.int/portal/page? pageid=2273,1,2273 47140765& dad=portal&
schema=PORTAL
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Interactive map displaying various atistics for the German State Baden-Wuertemberg:
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Interactive map displaying German eection results:
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