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Digital humanists, historians, social scientists 
seek to understand cultural heritage

Sociology → Content analysis:
Necessary gateway to understanding cultural 
heritage and the social reality captured in the 
data
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Introduction 

“I've also directed the 
Pentagon to begin the 
process of creating 
the sixth branch of 
our military, the Space 
Force -- building the 
space force.”
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Introduction 

Qualitative Content Analysis 
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Introduction 

Quantitative Content Analysis 
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● Proprietary formats 
● No systematic and standardized means of 

analysis and result communication

Issues with transparency, integrity of research 
results, re-use of data, interoperability

● Many content exploration tools are not useful 
for social scientific research questions
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Leverage Linked Data for computer-assisted content analysis in Sociology 
on a use case 

Discover open tasks in both - the semantic web community and sociology 
- to enable a transparent, reproducible and re-usable research process
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Agenda

1. Introduction and Problem Outline
2. Related Work
3. Use Case with Lessons Learned

a. Data
b. Publishing
c. Analysis

4. Conclusion and Future Work

13



Tabea Tietz, Linked Data supported Content Analysis for Sociology, SEMANTICS 2019
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Use Case

● Text of the Constitution of the Netherlands
● In total 20 editions in the years from 1884 to 2016 
● In German language
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Use Case

Constitutions
● Are a body of fundamental principles or established 

precedents according to which a state or other 
organization is acknowledged to be governed.

● Follow a strict structure and hierarchy

Changes in individual chapters, sections or articles may 
appear several times a year or only every few years.
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Use Case

Constitutions in Sociology:

● Self-descriptions of the state → mirror of society
● Research state identities, definitions of affiliations 

and their changes over time
● Structure + textual content

17

Structure

Textual content
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Use Case

Constitutions in Sociology:

● Self-descriptions of the state → mirror of society
● Research state identities, definitions of affiliations 

and their changes over time
● Structure + textual content

Typical RQs:

● How are the concepts of state citizens and residents 
designed [1]

● How are sex/gender relations constructed? [2,3]

● How is religious freedom secured in states? [4]
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Use Case

Original corpus of XML documents created manually from HTML [1]  
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1884.xml
1917.xml
1922.xml
1938.xml
1946.xml
1948.xml
1953.xml
1953_22.6.xml
1956_23.8.xml
1956_11.9.xml
1963_14.11.xml
1963_17.12.xml
1972.xml
1983.xml
1987.xml
1995.xml
1999_25.2.xml
1999_6.10.xml
2000.xml
2016.xml
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Use Case

20

Structural 
data

Triple Store

Converted XML to RDF

Re-using and adapting the Ontology from the Constitute 
Project  [6]

RDF Dump Files available for re-use [7]

Enriched with DBpedia data 
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Use Case
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Re-use ad 
adaptation of 
Constitute 
Ontology
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Use Case
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Corpus

DBpedia
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Use Case

Analysis of the textual content:

Constitution documents were annotated with DBpedia entities (NEL) according to 
a number of criteria:

Completeness:
As complete as possible → added NIL “entity” for entities that could not be found

Respecting Temporal roles/Rigidity
Edition from 1999: “King” → dbr:Beatrix_of_the_Netherlands
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Use Case

Annotation tool: refer [8]
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Use Case
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Structural 
data

Triple Store

Annotations

Annotations are encoded in NLP 
Interchange Format NIF2 [9] and 
imported into the triple store

Querying now possible based on 
the annotations in the text and the 
structural context. 
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Use Case

NLP Interchange 
Format (NIF2) 
annotations 
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Use Case
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dbr:Beatrix_of_the_Netherlands

dbc:Dutch_monarchs

dbc:European_monarchs

dct:subject

skos:broader

dbc:Heads_of_state_in_Europe

skos:broader

“female”

foaf:gender
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Use Case
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Using the French constitution, [10] examined how gender and regency of early-modern 
France interacted with each other. 

A large-scale analysis of constitutions would allow patterns to be discovered. Were there 
similar occurrences in other European monarchies that confirm this observation?
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● In sociology, Linked Data principles and applications can be used to 
develop new hypotheses or test existing ones in content analysis 

● Modeling the data as Linked Data allows easy exploration 
● Dataset can be easily extended and re-used by others
● External KGs can help to analyze textual data in a specific context 
● The standards and principles of the Semantic Web (URIs, NIF2) 

reproducible research

30

Use Case
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Use Case - Lessons Learned

31

Knowledge Graphs

20% of all annotations → NIL
→ NIL entity list available

● Knowledge graphs need to be more reliable and 
consistent to be used in a profound content analysis in 
social science

● Get domain experts to create their own ontologies
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Use Case - Lessons Learned
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Language Issues

● Most NEL systems are created for English language text 
● Makes the annotation process for other languages more 

difficult and labor intensive 

Historical Text

● The style of language changes from 1884 to 2016 
(“Königswürde”)

● Sophisticated temporal role annotations not possible at 
the moment, but would help a lot
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Conclusion

● Content analysis in sociology is important to understand cultural 
heritage

● Research is mostly done using proprietary formats and/or often without 
systematic and standardized means of analysis and result 
communication

● Linked Data based applications can help to tackle that 
● Future work:

● Improvement of KGs
● NEL techniques → language, style
● Visual means of exploration → RQs in social science
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Conclusion

Help social scientists to become part of the 
Linked Open Data Cloud!

● valuable datasets
● annotated data
● interesting application use cases for a wide 

range of technologies
● enable more reproducible and transparent 

research process
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