»
"@Linked
statistics

Linked Open Statistical Data in Greece

Irene Petrou
Marios Meimaris
George Papastefanatos

..c;
Institute for the Management of Information Systems M
t
Research Center “Athena” = ¥
-

Share-PSI 2.0 Workshop@ Samos 2014 Summit
June 2014



Our focus: Statistical PSl in Greece

e Collected & Published by national
statistical agency, e.g.

— Census data

— Geospatial Data
— Socioeconomic indices, GDP, etc.

e Usually provided in
— tabular format, csv, xls, html

— aggregated rather than micro data
— multidimensional observations



Who uses them?

e Government & Local Administration
— Financial policy making
— Drawing of new administrative regions
— Development of new rural areas
— Education & Health planning
— Environmental & Energy planning
— Forecasting future transportation needs
— Reapportioning seats in the parliament
— Analyzing quality-of-life indices & trends

e Media,

 Market analysis in private sector, (real estate, constructions,
retail).

e Individuals, engineers, social scientists, independent
researchers ... and many more



Statistical Information costs a lot of money to
collect, integrate, curate, analyze

linked-statistics.gr @ Samos Summit 2014



Greek Census 2011
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* sex, marital status, nationality, * type of residence, total area,

educational level, address, etc. facilities, number of residents, etc.
linked-statistics.gr @ Samos Summit 2014



Sitemap! | Presentation | Structure | hﬂﬂt-‘lt‘l‘ 1B Fﬂ Qr’l H-sa-fu]‘ l.mhs..'

Popufation Census 20711

Main Fortal Page = Population Census 2011 e

Population Census 2011

Revised Resident population

Announcement of the revision of the results of the 2011 Population and Howsing Census for the Resident,
Die Jure {registered) and De Facto population of Greece

Revised De Jure (registered) population

Announcement of the revision of the results of the 2011 Population and Housing Census for the Resident,
Die Jure {registered) and De Facto population of Greece
Table, The De Jure {registered) population 2011

Revised DE FACTO population

Announcement of the revision of the results of the 2011 Population and Housing Census for the Resident, De Jure (registered) and De
Facto population of Greece

Rest

Resident population before revision

+ Announcement of the demographic and social characteriztics of the Resident Population of Greece according to the 2011 Population-
Housing Census

* Tables of demographit and sodal characteristics of the Resident Population of Greece {2011 Population-Housing Census)
Anmouncement Census 2011 - Resident Population

De Jure (registered) population before revision

* Announcement of the De Jure {registered) Population 2011
Table, The De Jure (registered) Population 2011

* DE FACTO population before revision
linked-statistics.gr @ Samos Summit 2014 6
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\ Popufation Census 20711

Main Fortal Page = Population Census 2011

Population Census 2011

Revised Resident population

Announcement of the revision of the results of the 2011 Population and Howsing Census for the Resident,
Die Jure {registered) and De Facto population of Greece

Revised De Jure (registered) population

Announcement of the revision of the results of the 2011 Population and Housing Cen
De Jure (registered) and De Facto population of Greece
Table, The De Jure {registered) population

Revised DE FACTO population
Announcement of the revision of the results of the 2011 Population and Housing Census for the Resident, De Jure (registered) and De
Facto population of Greece

Rest

ent population before revision

No brOWS| ng; ement of the demographic and social characteristics of the Resident Population of Greece according o the 2011 Population-
Census

NO q Ueryl ng B of demoaraphic and sodal characteristics of the Resident Population of Greece {2011 Population-Housing Censis)
Enmouncement Census 2011 - Resident Population

De Jure (registered) population before revision

Announcement of the De Jure {registered) Population 2011
Table, The De Jure (registered) Population 2011

No metadata (date, reason,

DE FACTO population before revision .
atthorship, etc.)for datasets

linked-statistics.gr @ 3%
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Population Census 2011
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Announcement of the revision of the results of the
De Jure {registered) and De Facto populations

De Jure (registered) and De Facto MPulation of Greece
Table, The De Jure {registered) population 2011
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De Jure (registered) population before revision

Announcement of the De Jure {registered) Population 2011
Table, The De Jure (registered) Population 2011

* DE FACTO population before revision )
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Pﬂ-pula tion Census 2011

LINKED OPEN

Revised De Jure (registered) population

al Authnrrty (El. STAT)

.. Statistical Datak

High quality : Uniform Metadata — Common Vocabularies
and standards

Machine-readable, Citable datasets — URIs to link

Discover, Query and Browse Information

Easily consumed, combined with other sources, produce
new insights

* DE FACTO population before revision
linked-statistics.gr @ Samos Summit 2014 9
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Statistical data=> multidimensional LOD

Inhabitants

Households Pyblished in .xls format
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geographical code Permanent population

(Dimension) (Observation)

Convert to RDF

<rdf:Description rdf:about="http://linked-statistics.gr/resource/dataset/per-pop-geo/obs/2011/1110102"
<rdfitype rdfresource="http://purl.org/linked-data/cubetObservation" />
<sdmy-dimension:refArea rdf:resource="http://linked-statistics.zr/resource/admin-division/2011/municipality/1110102" />
<populationMeasure xmins="http://linked-statistics.zr/ontology/qb-components#" rdf.datatype="http://www.w3.org/2001/XMLSchemagint">16577</populationMeasure:
<qb:dataSet rdfiresource="http://linked-statistics. gr/ resource/dataset/per-pop-geo' />
<sdmx-dimension:refPeriod rdfresource="http://reference.data.gov.uk/id/gregorian-year/2011"/>
</rdf:Description:

10



Output

e Methodology & Tool for transforming spreadsheets
to multidimensional Linked Data

A step-by-step guide

— Make it easy for the Data curator, the non-expert user
(e.g. statisticians)

— Make use of open tools and standards for publishing PSI
 Encourage users of statistical data to consume LOD
in their analysis (e.g. social scientists).

— simplify the data linking process,
— promote data integration and mash ups
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LRI Scheme
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LOD CLOUD
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e
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Publishing Greek statistics as LOD

* Follows best practices for Linked Data

— Reuse of standard statistical vocabularies, such as
the Data Cube Vocabulary, SDMX, and SKOS.

— URI naming, provenance information for datasets
— Interlink with other statistical concepts & datasets

— Use of existing publishing tools & RDF storage
technologies.



How to use linked-statistics.gr

Publishing statistical data as Linked Open Data

Datasets

Ontologies

; G L I
Welcome to linked-statistics.gr o \O/

What is linked-statistics.gre EEY IS
linked-statistics.gr delivers socio-economic and socio-demographic data, made available as csv or
excel files by the Hellenic Statistical Authority (ELSTAT), as Linked Open Data (LOD). Linked statistics
provides semantically rich statistical data and connects ELSTAT to the LOD cloud. Linked statistical m
(/ Useful Links

data facilitate their interlinking and cross-validation with datasets published by other statistical sources

h as Eurostat, WorldBank, efc. linked-statistics.gr offers users the ability to

local use in RDF format, query via a SPARL endpoint and browse online {

Download RDF Data

Start faceted browsing from this Type

Dataset Name: Resident population

Attributes Values

e ab:Opsenvation Structure: data structure definition [5.92 KB]
NAnBuopudg 11308(xsd:integer)

Oepioyr) avagopag [EPIGEPEIAKH ENOTHTA ANAPOY Dimensions: geocagraphical areas

gb:dataSet Registered (De jure) Population per geographical area

Oepiodoc avagpopdc interval:2011 Do‘wnloqd ddfc per:

Browse

All administrative divisions [13.53 MB]
Original dataset: XLS

linked-statistics.gr @ Samos Summit 201



Project Overview

e QOrganization, management and map o
representation of socio-demographic A
data collected from the last three Greek
Population Censuses in 1991,2001 &

2011. NATIONAL CENTRE FOR SOCIAL RESEARCH

e The census data from the three censuses
will be available:
— PANORAMA: Map Visualization portal
— http://linked-statistics.gr: LOD provision

— Kalidoskopio: Analysis and provision of
indices for poverty, social exclusion,
politics & elections, etc.

This research is co-financed by the European Union (European Regional Development Fund - ERDF) and Greek
national funds through the Operational Program "Competitiveness and Entrepreneurship" (OPCE Il) of the National
Strategic Reference Framework (NSRF) - Research Funding Program: KRIPIS.

= ELIA
ATIKOTHTA LoULLLD mit 2014 v




Thank youl!

& & C | [ linked-statistics.gr/indexhtml |
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Welcome to linked-statistics.gr

What is linked-statistics.gre =Y M=
linked-statistics.ar delivers socio-economic and socio-demographic data, made available as csv or excel
files by the Hellenic Statistical Authority (ELSTAT), as Linked Open Data LOD ). Linked statistics provides
‘semantically rich statistical data and connects ELSTAT to the LOD cloud. Linked statistical data facilitate h
their interlinking and cross-validation with datasets published by other statistical sources and public bodies, & Useful Links
such as Eurostat, WorldBank, etc_ linked-statistics.gr offers users the ability to download datasets for local
use in ROF formal, query via a SPARL endpoint and browse online the available data. Additionally, it builds & IMIS, RC "Athena®

] ¥ ¢ .  Hellenic Statistical Authority
on top of existing open-source tools (Protégé-OWL editor and Google Refing), vocabularies (Data Cube @ Dia b Vocabilary
Vaocabulary, SDMX and SKOS ) and LOD storage technologies (OpenLink Virtuoso) to ease the process of

publishing these data as LOD.

The published data concern census data collected in the context of the Greece's Census Survey held in &{1

2011 and provided by the Hellenic Statistical Authority. The datasets include statistical observations Latest News

regarding demographic, economic, housing and household information, as well as a set of indices  New Website Launched

concemning the population over the years, such as mortality, dependency rate. total fertility rate, life Jantary 30tH, 2014

expectancy at birth, etc. Future LOD datasets will cover other statistical, socio-economic and socio- 2014 sees the redesign of aur

demographic data. All d are dow ded from http-//www statistics gr/ website: Take a look around
and let us know what you
think.

Why do we need statistical data as LOD?2

Statistical or fact-based data are maintained by statistical agencies and organizations, harvested via surveys « Previous Nexi o

or aggregated from other sources, stored in their databases and provided through various formats, such as

excel, C3V, etc. However, most of them lack of means of interlinking the datasets between them or 2 néa "

linked-statistics.gr @ Samos Summit 2014



