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Our focus: Statistical PSI in Greece

• Collected & Published by national 

statistical agency, e.g.

– Census data

– Geospatial Data

– Socioeconomic indices, GDP, etc.

• Usually provided in 

– tabular format, csv, xls, html

– aggregated rather than micro data

– multidimensional observations
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Who uses them?
• 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

• Media, 

• Market analysis in private sector, (real estate, constructions, 

retail).

• Individuals, engineers, social scientists, independent 

researchers … and many more
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Statistical Information costs a lot of money to 

collect, integrate, curate, analyze
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Greek Census 2011

Inhabitants Households and dwellings

• sex, marital status,  nationality, 

educational level, address, etc. 

• type of residence, total area, 

facilities, number of residents, etc.
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Table (Dataset) in .xls

Dataset catalog in .pdf format

No metadata (date, reason, 

authorship, etc.)for datasetslinked-statistics.gr @ Samos Summit 2014 7

No browsing, 

No querying



Large Cost  

Little Use

Low Value
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• 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
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Statistical data� multidimensional LOD
Inhabitants

Households

10

(Dimension) (Observation)

geographical code Permanent population

Published in .xls format

Convert to RDF



Output
• 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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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. 
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Link 

Query

Browse

How to use linked-statistics.gr 

Download



Project Overview

• Organization, management and map 
representation of socio-demographic 
data collected from the last three Greek 
Population Censuses in 1991,2001 & 
2011.  

• 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 ΙΙ) of the National 

Strategic Reference Framework (NSRF) - Research Funding Program: KRIPIS.
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Thank you!

linked-statistics.gr @ Samos Summit 2014 20



Backup
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Example – Publishing Census 2011 dataset 
“Resident population by sex and age groups”
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Modelling – Administrative divisions ontology
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Cleaning
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Choose a URI Scheme
ABOX (resources/ instances) – “resource”

Type URI Pattern Comments

DSD resource/structure/{dsdName}-dsd

Dataset resource/dataset/{datasetID}

where  {datasetID} =  {refPeriod}/{datasetName}

Notes: {refPeriod} is omitted  in case of multi-dimensional time-series or 

indices

Observation resource/dataset/{datasetID}/obs/{obsID} {obsID} = {dimension1Value}/../{dimensionNValue}

Observation 

Group

resource/dataset/{source}/{timestamp} {source} = may be fileName

SliceKey resource/dataset/{datasetID}/slice/{sliceKeyID}/{sliceID} {sliceID} =  {fixedDim1Value}{fixedDim2Value}

Slice resource/structure/{sliceKeyID} {sliceKeyID} =  by{fixedDim1}{fixedDim2}

Ontology 

instances

resource/{ontologyName}/{version}/{className}/{instanceID}

TBOX (Schema using Data Cube Vocabulary, OWL, RDFS or other) – “ontology”

To define the components of Data Cube Vocabulary

Dimension ontology/dimension/{dimensionName}

Measure ontology/measure/{measureName}

Attribute ontology/attribute/{attributeName}

To define coded values for the components of Data Cube Vocabulary

Code List/ 

classification

Base Classification:

ontology/code/{codelistName}

Versioned Classification:

ontology/code/{version}/{codelistName}

Code ontology/code/{version}/{codeList}/{codeID}

Optional – to add more information to the Cube

Concept 

(Optional)

ontology/concept/{version}/conceptName}

Class (Optional) ontology/class/{version}/{className} Corresponding class for each declared codelist

Subject (Optional) ontology/subject/{version}/{subjectID}

Ontology not related with Data Cube Vocabulary 

Class/ Properties ontology/{ontologyName}/{version}#{ClassNameOrPropertyName} Ontologies for non-SKOS schemes (other than just a code list). When 

complicated relationships exists between resources other than a simple 

hierarchy and more information are needed to describe the resources.linked-statistics.gr @ Samos Summit 2014 25



Mapping 
Prefixes

sdmx-dimension: <http://purl.org/linked-data/sdmx/2009/dimension#>

sdmx-code : <http://purl.org/linked-data/sdmx/2009/code#>

codelist: <http://linked-statistics.gr/ontology/code/2011/>

age-groups: < http://linked-statistics.gr/ontology/code/2011/age/>

measure: <http://linked-statistics.gr/ontology/measure/>

skos: <http://www.w3.org/2004/02/skos/core#>

qb: <http://purl.org/linked-data/cube#>

Concept Vocabulary Mapping URI
Geographical code qb:DimensionProperty sdmx-dimension:refArea

Sex qb:DimensionProperty sdmx-dimension:sex

Sex code list

Male 

Female 

Total

skos:ConceptScheme

skos:concept

skos:concept

skos:concept

sdmx-code:sex

sdmx-code:sex-M

sdmx-code:sex-F

sdmx-code:sex-T

Age qb:DimensionProperty sdmx-dimension:age

Age code list

Age groups 

skos:ConceptScheme

skos:concept

codelist:age

age-groups:{age-group}

Population qb:MeasureProperty measure:population
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RDF Generation

Observation RDF output example
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Interlinking

Age code list is interlinked with age code list from eurostat.linked-statistics.org
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Lessons Learned

• Keep evolution in mind (both in terms of 
structure and data values) 
– Version-aware publishing, mapping of concepts across 

years

• Code List Identification and Reuse
– Keep consistency across src files, 

• Spreadsheets have very different layouts
– Minimize the man-in-loop

• Link of statistical information
– what is the best source? Official? Most complete? Up-

to-date?
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