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Executive summary

Sense4us is a three year project that was launched in October 2013 and co

Seventh Framework Programme (FP7

giving them tools to access a wide array of current data, take into account the views of 

citizens on policy issues in real time and help them to better understand the implications of 

proposed policies. Policy-makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest possib

application. 

The main objective of the Sense4us 

networking sites for the benefit

to information will also increase

to the transparency of the policy making process

project is the integration of 

may refer to the same real world entity, the 

subjective thoughts and opinions. The integration of information originating from these data 

sources enables the composition of two complementary points of view of the same 

and thus provides a better, 

support in the decision making process.

The Description of Work (DoW

Task 2.2 – Tracking other 

In order to keep the project relevant and to grasp opportunities where they arise, 

research will be carried out and reports produced that take account of new 

technologies, social attitudes towards technologies and

in the SENSE4US space. The outcome of this research will be fed into the decision 

making process of the project.

In this deliverable we have 

technologies and social attitudes relevant for the 

report will be used for the assessment of various options that arise 

architecture design. In this 

areas, these are:  

• Document summarisation

• Finding related information

• Policy impact simulation

• Finding related public opinion

• Social attitudes 

These subject areas cover the main components of 

of the alternatives which will be taken

of the deliverable, an update is due in month 24 

the project. 
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Executive summary 

project that was launched in October 2013 and co-

Seventh Framework Programme (FP7-ICT-2013-10). Sense4us aims to assist policy makers by 

giving them tools to access a wide array of current data, take into account the views of 

olicy issues in real time and help them to better understand the implications of 

makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest possib

Sense4us project is to exploit the potential of open data

the benefit of policy makers and citizens. We expect that a w

increase the participation of citizens in public matters and contribute 

the policy making process. One of the key elements

the integration of information from open data and social media. A

to the same real world entity, the first provides objective facts while the 

nd opinions. The integration of information originating from these data 

the composition of two complementary points of view of the same 

a better, more in depth understanding of the subject area and 

support in the decision making process. 

DoW) specifies the requirements for Task 2.2 as follows: 

Tracking other technologies and social attitudes (M03-33) 

In order to keep the project relevant and to grasp opportunities where they arise, 

carried out and reports produced that take account of new 

technologies, social attitudes towards technologies and the impact of other research 

in the SENSE4US space. The outcome of this research will be fed into the decision 

making process of the project. 

have surveyed the main directions of research, 

social attitudes relevant for the Sense4us project. The outcome of this 

report will be used for the assessment of various options that arise during the 

 first instalment of the deliverable we describe five main su

summarisation 

Finding related information 

impact simulation  

Finding related public opinion  

These subject areas cover the main components of Sense4us project and provide

which will be taken into account during the design. This is the first version 

update is due in month 24 that will summarise the lessons learnt during 

-funded under the 

10). Sense4us aims to assist policy makers by 

giving them tools to access a wide array of current data, take into account the views of 

olicy issues in real time and help them to better understand the implications of 

makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest possible 

the potential of open data and social 

We expect that a wider access 

in public matters and contribute 

One of the key elements of the Sense4us 

. Although the data 

provides objective facts while the other 

nd opinions. The integration of information originating from these data 

the composition of two complementary points of view of the same problem 

of the subject area and can also 

as follows:  

 

In order to keep the project relevant and to grasp opportunities where they arise, 

carried out and reports produced that take account of new 

the impact of other research 

in the SENSE4US space. The outcome of this research will be fed into the decision 

research, key concepts, 

project. The outcome of this 

the functional and 

describe five main subject 

provide an overview 

into account during the design. This is the first version 

lessons learnt during 
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1 Introduction 

Sense4us is a three year project that was launched in October 2013 and co

Seventh Framework Programme (FP7

giving them tools to access a wide array of current data, take into account the views of 

citizens on policy issues in real time and help them to better understand the implications of 

proposed policies. Policy-makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest poss

application. 

One of the objectives of the 

social networking sites for the benefit

access to information will contribute

supporting the policies. One of the key themes 

information from open data and 

world entity, the first provides

opinions. The integration of information originating from these data sources

composition of two complementary points of view of the same probl

better, more in depth understanding 

making process. Other objective

modelling and simulation, data analytics and social networ

economic and social benefits to policy

These objectives in terms of software development can be translated into a set of tools 

enable:  

• the extraction of information from

• the automatic annotation 

• the lexical analysis of sources

• the creation of policy models combining quantitative open data sources with 

qualitative data from social media

• the simulation of likely impacts of a policy

• the tracking of discussion 

In this deliverable we’ll review the state of art in the context of the above objectives 

according to the requirements for Task 2.2 specified in the Description of Work (DoW):

Task 2.2 – Tracking other 

In order to keep the project relevant and to grasp opportunities where they arise, 

research will carried out and reports produced that take account of new technologies, 

social attitudes towards technologies and th

SENSE4US space. The outcome of this research will be fed into the decision making 

process of the project.
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r project that was launched in October 2013 and co-

Seventh Framework Programme (FP7-ICT-2013-10). Sense4us aims to assist policy makers by 

giving them tools to access a wide array of current data, take into account the views of 

policy issues in real time and help them to better understand the implications of 

makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest poss

the Sense4us project is to exploit the potential of open data

for the benefit of policy makers and citizens. We expect that a wider 

access to information will contribute to the policy making process by providing evidence for 

One of the key themes of the Sense4us project is the integration of 

data and social media. Although the data may refer to the same real 

provides objective facts while the other subjective thoughts a

opinions. The integration of information originating from these data sources

composition of two complementary points of view of the same problem and thus provides a 

understanding of the subject area and can also support in the decision 

objectives of the Sense4us project are: to advance the fields of policy 

modelling and simulation, data analytics and social network discussion dynamics, provide

onomic and social benefits to policy-makers on all governmental levels across Europe.

in terms of software development can be translated into a set of tools 

the extraction of information from big data and open data sources;  

the automatic annotation and linkage of homogeneous data; 

exical analysis of sources; 

the creation of policy models combining quantitative open data sources with 

litative data from social media;  

likely impacts of a policy; and  

he tracking of discussion dynamics in social media.  

In this deliverable we’ll review the state of art in the context of the above objectives 

according to the requirements for Task 2.2 specified in the Description of Work (DoW):

Tracking other technologies and social attitudes (M03-33) 

In order to keep the project relevant and to grasp opportunities where they arise, 

research will carried out and reports produced that take account of new technologies, 

social attitudes towards technologies and the impact of other research in the 

SENSE4US space. The outcome of this research will be fed into the decision making 

process of the project. 

-funded under the 

10). Sense4us aims to assist policy makers by 

giving them tools to access a wide array of current data, take into account the views of 

policy issues in real time and help them to better understand the implications of 

makers at the EU, national (UK) and local (Germany) levels will be 

engaged in the development of Sense4us to ensure the toolkit has the widest possible 

the potential of open data and 

of policy makers and citizens. We expect that a wider 

by providing evidence for 

the integration of 

may refer to the same real 

subjective thoughts and 

opinions. The integration of information originating from these data sources enables the 

em and thus provides a 

of the subject area and can also support in the decision 

to advance the fields of policy 

k discussion dynamics, provide 

all governmental levels across Europe. 

in terms of software development can be translated into a set of tools that 

 

the creation of policy models combining quantitative open data sources with 

In this deliverable we’ll review the state of art in the context of the above objectives 

according to the requirements for Task 2.2 specified in the Description of Work (DoW): 

 

In order to keep the project relevant and to grasp opportunities where they arise, 

research will carried out and reports produced that take account of new technologies, 

e impact of other research in the 

SENSE4US space. The outcome of this research will be fed into the decision making 
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In this deliverable we have 

technologies and social attitudes relevant for the 

report will be used for the assessment of various options that arise 

architecture design. In the first 

areas, these are:  

• Document summarisation

• Finding related information

• Policy impact simulation

• Finding related public opinion

• Social attitudes. 

These subject areas cover the main components of the project and give an overview of the 

alternatives which will be taken into account during the design. This is the first version of the 

deliverable, the update is due in month 24 

project. 

The document is organised according to the identified subject areas. 

document summarisation. T

found in Section 3. Section 

techniques for discovering public opinion. 

politics, in general, and to the p

findings of the report and makes recommendations for the 
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have surveyed the main directions of research, 

technologies and social attitudes relevant for the Sense4us project. The outcome of this 

report will be used for the assessment of various options that arise during the functional and 

architecture design. In the first instalment of the deliverable we describe five main subject 

Document summarisation; 

Finding related information; 

Policy impact simulation; 

Finding related public opinion; and  

These subject areas cover the main components of the project and give an overview of the 

taken into account during the design. This is the first version of the 

deliverable, the update is due in month 24 that will summarise the lessons learnt during the 

The document is organised according to the identified subject areas. Section 

document summarisation. The issues related to Open Data and information 

. Section 4 details policy impact simulation and Section 

public opinion. Section 6 discusses social attitudes in relation to 

and to the policy making process specifically. Section 7

findings of the report and makes recommendations for the Sense4us project.

research, key concepts, 

project. The outcome of this 

the functional and 

ibe five main subject 

These subject areas cover the main components of the project and give an overview of the 

taken into account during the design. This is the first version of the 

ssons learnt during the 

Section 2 describes 

issues related to Open Data and information search can be 

impact simulation and Section 5 outlines 

iscusses social attitudes in relation to 

7 summarises the 

project. 
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2 Document summarisation

2.1 Definition 

The purpose of document summarization

that contains the key points of 

concise and comprehensive. The key topics contained in the document (or in multiple 

documents) should be clearly identified and discusse

advantages of automatic document summarisa

human intervention and therefore it is unbiased. However this

accuracy and consistency before it is published

In general there are two techniques used for producing a summary, these are:

abstraction (Mani 2014). The extractive 

or sentences in the original text 

semantic representation of the text 

creating a summary. In this case the 

explicitly present in the original

research, but the majority of

There are several issues related to document summarisation

several publications (Mani 2014)

a) dealing with the thematic diversity of a large number of documents

b) combining the main themes with completeness

c) readability; 

d) conciseness; 

e) representing a wide 

f) reflecting the logical structure of the main content

g) dividing the output into meaningful paragraphs

h) transition from general topic

i) consistent referencing of information sources

The detailed analysis of the above listed issues is beyond the

focus only on the themes that have been identified by the research partners 

to be relevant in the context of the 

a) automatic labelling; 

b) topic extraction; 

c) semantic mapping; and

d) semantic search. 

In the following sections provide a short survey of

state of art. 

 

2.2 Automatic labelling 

Labelling is the first step for determining the topics 

generic approach to automatic labelling 

Report that tracks technologies and social attitudes 
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Document summarisation 

document summarization is to reduce a large volume of text to a summary 

that contains the key points of the original document. The produced summary must be both 

concise and comprehensive. The key topics contained in the document (or in multiple 

ly identified and discussed from different perspectives.

automatic document summarisation is that it can produce an o

on and therefore it is unbiased. However this output must be assessed for 

accuracy and consistency before it is published (Mani 2014). 

there are two techniques used for producing a summary, these are:

. The extractive approach selects a subset of existing words, phrases, 

or sentences in the original text for generating a summary. The abstractive approach builds a 

of the text and then uses natural language generation techniques 

In this case the produced summary might contain words 

explicitly present in the original text. Abstractive methods represent a promising direction

the majority of summarisation tools still use extractive methods.

issues related to document summarisation, these have been 

(Mani 2014), (Lloret 2010), (Nenkova 2011): 

the thematic diversity of a large number of documents; 

combining the main themes with completeness; 

 diversity of views on the topic; 

logical structure of the main content; 

dividing the output into meaningful paragraphs; 

transition from general topics to more specific themes; and 

consistent referencing of information sources. 

The detailed analysis of the above listed issues is beyond the scope of this report and we’ll 

focus only on the themes that have been identified by the research partners 

context of the Sense4us project. These themes are: 

 

; and 

provide a short survey of these themes and describe the current 

labelling  

Labelling is the first step for determining the topics that a document addresses.

utomatic labelling uses primitive labels as described in 

ge volume of text to a summary 

The produced summary must be both 

concise and comprehensive. The key topics contained in the document (or in multiple 

perspectives. One of the 

tion is that it can produce an output without 

output must be assessed for 

there are two techniques used for producing a summary, these are: extraction and 

approach selects a subset of existing words, phrases, 

summary. The abstractive approach builds a 

natural language generation techniques for 

produced summary might contain words that are not 

represent a promising direction of 

extractive methods.  

, these have been derived from 

 

scope of this report and we’ll 

focus only on the themes that have been identified by the research partners and considered 

these themes and describe the current 

document addresses. The most 

as described in (Griffiths 2004), 
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(Blei, D. M, et al 2003). In this technique the 

associated with a given topic.

Current research however,

interpreting the coherent meaning of a 

approaches have explored the use of external

supporting automatic labelling of topics by deriving 

(Lau, J.H., et al 2011), or graph

al proposed an unsupervised

topic model (Mei, Q., et al 2007)

problem involving the minimisation of 

between the given topic and the candidate labels while maximising

between these two words. 

selecting the “top n” terms 

mutual information and conditional probabilities.

Another frequently used technique

as dictionaries, thesauruses

sources for automatic labelling 

The authors derived candidate topic

algorithm (LDA 2014) and the hierarchy

initial candidate labels were 

(Lau, J.H., et al 2011), described a case study where the 

extracted from Wikipedia articles.

One of the promising approaches 

Regression (SVR) model that enables t

recently, (Hulpus 2013) proposed 

and graph centrality measures 

 

2.3 Topic extraction 

Topic extraction is a starting point for various tasks

sentiment analysis. One of the main challenges is understanding 

ensuring “semantic coherence” 

developed to enable topic extraction. These 

for Standard Development Kits 

survey the following tools: 

a) Semantria’s (Semantria 2014)

b) Texalytics (Texalytics 2014)

c) AlchemyAPI (AlchemyAPI 2014)

d) Yahoo Content Analysis API 

 

Semantria (Semantria 2014)

collection of documents. Semantria 

matrix by using a deep learning algorithm. 

formulation of queries, tag

Report that tracks technologies and social attitudes 
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In this technique the top words are ranked using the 

associated with a given topic.  

, indicates that selecting the top terms is not 

meaning of a given topic (Mei, Q., et al 2007)

approaches have explored the use of external sources for example DBpedia 

automatic labelling of topics by deriving so called candidate labels

or graph-based (Hulpus 2013) algorithms. The paper authored by Mei 

proposed an unsupervised probabilistic algorithm for automatic assign

(Mei, Q., et al 2007). The proposed approach was defined as an optimisation 

the minimisation of the Kullback–Leibler divergence (Kullback

given topic and the candidate labels while maximising the mutua

. It was proposed by (Lau, J.H., et al 2011) to

terms by using different ranking mechanisms including point

conditional probabilities. 

used technique for automatic labelling utilises external data

es or specialised topic ontologies. Methods relying on external 

labelling have been described by Magatti et al (Magatti,D., et 

derived candidate topic labels using the Latent Dirichlet Allocation

the hierarchy obtained from the Google Directory service

initial candidate labels were extended with the Open Office English Thesaurus. 

described a case study where the label candidates for 

Wikipedia articles. 

One of the promising approaches in this area is the construction of a Support Vector 

that enables the ranking of label candidates (Support 2014)

proposed the use of structured data sources (for example 

and graph centrality measures for generating semantic concept labels. 

starting point for various tasks, for example text summarisation and

sentiment analysis. One of the main challenges is understanding the meaning of topics by 

“semantic coherence” (Aletras 2013). Recently numerous t

topic extraction. These tools usually provide REST API and also 

tandard Development Kits supporting popular programming languages. 

(Semantria 2014); 

(Texalytics 2014);  

(AlchemyAPI 2014); and 

Yahoo Content Analysis API (YahooAPI 2014). 

(Semantria 2014) allows topics to be extracted that are relevant for 

Semantria relies on Wikipedia’s ontology for constructing a concept 

sing a deep learning algorithm. The tool offers a simple API that allows 

tagging, grouping and structuring the collection of derived

the probabilities 

not sufficient for 

(Mei, Q., et al 2007). More recent 

and Wikipedia for 

candidate labels by using lexical 

paper authored by Mei et 

ing of labels in a 

was defined as an optimisation 

(Kullback-Leiber 2014) 

the mutual information 

to label topics by 

including point-wise 

external data sources such 

Methods relying on external 

(Magatti,D., et al 2009). 

Latent Dirichlet Allocation (LDA) 

obtained from the Google Directory service. Then the 

ish Thesaurus. In their paper, 

label candidates for topics were 

a Support Vector 

(Support 2014). More 

se of structured data sources (for example DBpedia) 

for example text summarisation and 

the meaning of topics by 

Recently numerous tools have been 

and also endpoints 

programming languages. In this section we 

that are relevant for single or a 

Wikipedia’s ontology for constructing a concept 

simple API that allows the 

collection of derived topics. 
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Semantria also provides sentiment analysis for the data extracted from the social media.

API can be accessed directly 

customisation of output by editing the

Topic extraction in Textalytics

natural language processing techniques that produce morphological, syntactic and semantic 

analysis. The tool produces different types of elements which are classified as

• Named entities: people, organizations, places, etc

• Concepts: significant keywords in the text

• Time expressions; 

• Money expressions; 

• URIs; 

• Phone number expressions

• Other expressions: alphanumeric patterns

• Quotations; and 

• Relationships. 

The AlchemyAPI (AlchemyAPI 2014)

sentiment analysis of web pages, documents, tweets and photos.

network algorithms for the 

tool is frequently is used in the business environment

customers, competitors, company operations, marketing, sales and new product 

developments. AlchemyAPI provides language support for Python, PHP,

C/C++, C#(.NET) and Android OS.

The Yahoo Content Analysis API

of entities/concepts, categories, and r

entities and concepts by their overall relevance. These items are then linked

pages and annotated with tags 

 

2.4 Semantic mapping 

Semantic mapping can be described as a 

another (Suchanek F. M. 2009)

by topics which are mapped into semantic relationships

by semantic nets or ontologies. The 

process: extracting the topics

the topics to Open Data resources

relevant for Sense4us due to the fact that their functionality 

aims of the project. These tools are:

• LODifier (LODifier 2014)

• SOFIE (Self-Organizing Framework for Information Extraction)

and 
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sentiment analysis for the data extracted from the social media.

API can be accessed directly from Excel via a plug-in. One of the big benefits 

by editing the categories and tags in the configuration file

Textalytics (Texalytics 2014) is based on combining a number of complex 

natural language processing techniques that produce morphological, syntactic and semantic 

different types of elements which are classified as

Named entities: people, organizations, places, etc; 

Concepts: significant keywords in the text; 

Phone number expressions; 

Other expressions: alphanumeric patterns; 

(AlchemyAPI 2014) tool provides topic extraction, image taggin

sentiment analysis of web pages, documents, tweets and photos. AlchemyAPI uses

the linguistic and statistical processing of large volumes of text. This 

sed in the business environment for extracting knowledge about the 

customers, competitors, company operations, marketing, sales and new product 

AlchemyAPI provides language support for Python, PHP, 

C/C++, C#(.NET) and Android OS. 

Yahoo Content Analysis API (YahooAPI 2014) is a Web Service that allows 

entities/concepts, categories, and relationships in the text. The service ranks the 

epts by their overall relevance. These items are then linked

tags and relevant meta-data.  

 

Semantic mapping can be described as a transformation of data from one

(Suchanek F. M. 2009). In the context of the Sense4us project the data is represented 

by topics which are mapped into semantic relationships. These relationships can be

by semantic nets or ontologies. The task in this case can be described as a three stage 

topics from the text, creating a semantic network of topics 

Open Data resources. In this section we survey three tools that might be 

due to the fact that their functionality a close match wi

aims of the project. These tools are: 

(LODifier 2014); 

Organizing Framework for Information Extraction) (Suchanek F. M. 2009)

sentiment analysis for the data extracted from the social media. The 

benefits of this tool is the 

in the configuration file. 

is based on combining a number of complex 

natural language processing techniques that produce morphological, syntactic and semantic 

different types of elements which are classified as: 

topic extraction, image tagging and 

AlchemyAPI uses neural 

volumes of text. This 

for extracting knowledge about the 

customers, competitors, company operations, marketing, sales and new product 

 Ruby, Java, Perl, 

Web Service that allows the detection 

text. The service ranks the detected 

epts by their overall relevance. These items are then linked to Wikipedia 

one namespace into 

of the Sense4us project the data is represented 

. These relationships can be expressed 

can be described as a three stage 

semantic network of topics and linking 

In this section we survey three tools that might be 

a close match with the original 

(Suchanek F. M. 2009); 
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• Lemon (Lexicon Model for Ontologies)

The main purpose of LODifier (as the name indicates) is converting unstructured natural 

language into Linked Data (LODifier 2014)

disambiguation, Semantic Web vocabularies for extracting entities and 

them. The output is translated into RDF representation where the individual nodes are linked 

to DBpedia and WordNet. The key features of LODifier are: 

surface variations, using a semantic graph 

linking up the concepts and relations to the LOD cloud (for additional

I et al 2012).  

The SOFIE system enables 

bases (Suchanek F. M. 2009)

the discovered facts into ontologies

identifying the most probable meaning

patterns in a knowledge database. The key idea of SOPHIE is that the knowledge stored 

existing ontology can be used for gathering 

hypotheses. This feature enables not only a growth but also validation and re

ontology. 

Lemon (Lexicon Model for Ontologies) is a higher level model 

lexical resources to ontologies and thereby providing 

(NLP) (McCrae 2011). The 

(WordNet 2014) can be mapped into Lemon’s semantic network and thus enabling linking 

with other ontologies.  

 

2.5 Semantic search 

The purpose of semantic search

intention of the user for improving the accuracy of output. 

account various aspects, for example

natural language queries, concept 

2012). The popular search engines such as Bing and Google also use elements of semantic 

search for finding the most relevant information.

five techniques used in semantic search 

• RDF Path Traversal;  

• Keyword to Concept Mapping

• Graph Patterns; 

• Logics - by using inference

• Fuzzy concepts, relations and

 

2.6 Document summarisation t

There are several text summarisation toolkits used in practice that represent interest for the 

Sense4us project. These are the 
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Lemon (Lexicon Model for Ontologies) (McCrae 2011). 

The main purpose of LODifier (as the name indicates) is converting unstructured natural 

(LODifier 2014). LODifier uses deep semantic analysis, word

disambiguation, Semantic Web vocabularies for extracting entities and relatioships

them. The output is translated into RDF representation where the individual nodes are linked 

The key features of LODifier are: abstracting away from linguistic 

semantic graph for representing explicit structural information and 

linking up the concepts and relations to the LOD cloud (for additional details see 

enables the integration of the discovered data into existing knowledge 

(Suchanek F. M. 2009). SOFIE can parse documents, extract ontological facts and li

the discovered facts into ontologies. Algorithms based on logical reasoning are used for 

identifying the most probable meaning of words. This process relies on searching 

patterns in a knowledge database. The key idea of SOPHIE is that the knowledge stored 

existing ontology can be used for gathering new data and also for 

enables not only a growth but also validation and re

Lemon (Lexicon Model for Ontologies) is a higher level model that enables 

lexical resources to ontologies and thereby providing input for Natural Language 

The paper also described that the existing RDF model of WordNet 

can be mapped into Lemon’s semantic network and thus enabling linking 

emantic search is to use the conceptual meaning of terms and also the 

intention of the user for improving the accuracy of output. Semantic search 

for example, context of search, location, intent, synonyms

concept matching etc. for providing relevant search results

The popular search engines such as Bing and Google also use elements of semantic 

search for finding the most relevant information. In the literature we can find references to 

five techniques used in semantic search (Makela 2005), these are:  

Keyword to Concept Mapping; 

inference based on OWL; and 

concepts, relations and logics. 

Document summarisation toolkits 

There are several text summarisation toolkits used in practice that represent interest for the 

Sense4us project. These are the Ultimate Research Assistant (Assistant 201

The main purpose of LODifier (as the name indicates) is converting unstructured natural 

LODifier uses deep semantic analysis, word-sense 

relatioships between 

them. The output is translated into RDF representation where the individual nodes are linked 

abstracting away from linguistic 

cit structural information and 

details see (Augenstein, 

discovered data into existing knowledge 

ontological facts and link 

. Algorithms based on logical reasoning are used for 

of words. This process relies on searching for text 

patterns in a knowledge database. The key idea of SOPHIE is that the knowledge stored in an 

also for reasoning about 

enables not only a growth but also validation and restructuring of an 

that enables the linking of 

anguage Processing 

that the existing RDF model of WordNet 

can be mapped into Lemon’s semantic network and thus enabling linking 

meaning of terms and also the 

Semantic search takes into 

synonyms of words, 

relevant search results (John 

The popular search engines such as Bing and Google also use elements of semantic 

In the literature we can find references to 

There are several text summarisation toolkits used in practice that represent interest for the 

(Assistant 2014) and iResearch 
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Reporter (iResearch 2014). There are also tools specialised for processing news items, these 

are: Newsblaster (Newsblaster 2014)

NewsInEssence (Radev 2005)

concept extraction, hierarchical concept clustering, text summarisation, taxonomy g

and various visualisation tools (
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There are also tools specialised for processing news items, these 

(Newsblaster 2014), NewsFeed Researcher (Researcher 2014)

(Radev 2005). Typical features of these tools are: text mining of documents, 

concept extraction, hierarchical concept clustering, text summarisation, taxonomy g

sation tools (for example mind map generation).  

There are also tools specialised for processing news items, these 

(Researcher 2014), 

. Typical features of these tools are: text mining of documents, 

concept extraction, hierarchical concept clustering, text summarisation, taxonomy generation 
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3 Finding related information

3.1 Definition 

There are several data resources considered

social media, academic research

objective is to extract informa

the Sense4us project Linked Open Data (LOD)

concept of Linked Open Data

from the Semantic Web (Berners

Web and the resources published o

suggested that this semantic augmentation could be

hyperlinks between Web resources.

the benefits of Linked Data as follo

“Linked Data provides a unifying data model 

hyperlink-based data discovery and

In the context of the Sense4us project based on the communication with the 

we can identify four main themes 

a) integration of heterogeneous data sources

b) data linking; 

c) information discovery

d) data visualisation. 

These themes will be described in details in the 

 

3.2 Data integration 

The term “data integration”

and providing the user with a unified view of th

this respect are the different structure

With the growing volumes of data available on the Web, it has been recognised that the 

traditional data integration approaches, which assume

sources, are inadequate for the challenges

“dataspaces” which represent an 

dataspace is based on the following

a) providing suppor

b) offering various 

of data sources; and

c) integration of data sources

A good survey of dataspace solutions can be found in 

(Cafarella, M., et al 2011), described two 

Crawler, which investigated the problem of structuring information published on the web.

The WebTables project compile

trying to combine the tables that are embedded in HTML pages.

Crawler attempted to extract data from the so called 
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Finding related information 

data resources considered by the Sense4us project, these are: Open D

cademic research, policy-makers’ own data and policy documents

extract information that is relevant for a specific subject area. In the context of 

Linked Open Data (LOD) is the main source of information

concept of Linked Open Data was introduced by (Berners-Lee 2006). This concept was

(Berners-Lee, T. et al 2001), which proposed an enhance

resources published on the Web with more expressive semantics

suggested that this semantic augmentation could be achieved by establishing and describing 

perlinks between Web resources. Heath and Bizer (Heath 2011) in their paper summarised

of Linked Data as follows:  

Linked Data provides a unifying data model a standardized data access mechanism

based data discovery and self-descriptive data”. 

Sense4us project based on the communication with the 

we can identify four main themes relevant for the usage of data resources, these are:

integration of heterogeneous data sources; 

discovery; and 

These themes will be described in details in the following sections. 

” refers to the problem of combining data from 

h a unified view of this data (Lenzerini 2002). The main issues 

different structures, different formats and different dynamics

With the growing volumes of data available on the Web, it has been recognised that the 

traditional data integration approaches, which assumed a limited number of relational data 

sources, are inadequate for the challenges of the Web. This led to the emergence of 

which represent an abstraction for data integration. The generic vision of a 

dataspace is based on the following principles (Franklin, M., et al 2005): 

support for a wide variety of data formats; 

 levels of service depending on the type of query and parameters 

; and  

data sources.  

dataspace solutions can be found in (Hedeler, C., et al 2010)

described two Google projects: WebTables and Google Deep Web 

which investigated the problem of structuring information published on the web.

compiled a large collection of databases by crawling the Web

trying to combine the tables that are embedded in HTML pages. The Google Deep Web 

to extract data from the so called Deep Web that is made up

by the Sense4us project, these are: Open Data, 

documents. The overall 

tion that is relevant for a specific subject area. In the context of 

source of information. The original 

. This concept was derived 

enhancement of the 

expressive semantics. The authors 

establishing and describing 

in their paper summarised 

zed data access mechanism, 

Sense4us project based on the communication with the project partners 

the usage of data resources, these are: 

 different sources 

The main issues in 

different dynamics of data. 

With the growing volumes of data available on the Web, it has been recognised that the 

a limited number of relational data 

This led to the emergence of so called 

abstraction for data integration. The generic vision of a 

levels of service depending on the type of query and parameters 

(Hedeler, C., et al 2010). In their paper, 

WebTables and Google Deep Web 

which investigated the problem of structuring information published on the web. 

by crawling the Web and 

Google Deep Web 

made up by a large 
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number of Web forms. These two projects 

Web that cannot be found by the 

There are numerous approaches to 

following four systems might be relevant:

a) Sindice + Sig.ma (Tummarello, G., et al 2010)

based search over semantic data collected from the Web

b) Information Workbench 

Data application development. T

data sources, which are 

c) LDIF (Schulte, A., et al 2011)

retrieved from the Web. Important

co-reference resolution

d) ALOE (Assisted Linked Data Consumption Engine

consumption engine. 

relation to the increasingly complex Web of Data. This complexity 

rapidly growing size of data, the diversity of vocabularies that describe the data and 

the lack of a common 

solution to address this problem by 

schema and data-level mappings.

3.3 Data linking 

The objective of data linking is to establish hyperlinks between related data 

stored in different data sources. 

Web browsers in a similar way 

that in the case of the semantic search the users follow RDF links for navigating between data 

sources. The RDF links can also be followed automatically by 

search engines (Heath 2011)

Publishing data on the web is as

recommendations described in Tim Berners

(Berners-Lee 2006): 

a) use URIs as names for things

b) use HTTP URIs so that people can look up those names

c) provide useful information, using the standards (RDF, 

d) include links to other URIs

 

In relation to data linking there are several 

are Microformats (Microformats 2014)

Microformats (Microformats 2014)

define a set of simple data formats that can be embedded into HTML via class attributes. The 

data items that are included in HTML pages via Microformats do not have their own 

identifier. This makes linking the data across documents and Web sites a major issue.

Linked Data initiative promotes a set of best practices for publishing and connecting 

structured data on the Web. 

RDF.  
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number of Web forms. These two projects tried to harvest the vast amount of data on the 

eb that cannot be found by the traditional web crawlers. 

are numerous approaches to data integration, in respect to the Sense4us project the 

following four systems might be relevant: 

(Tummarello, G., et al 2010) aim to provide light-

semantic data collected from the Web; 

Information Workbench (Haase 2011) is intended as a platform to support Linke

Data application development. The system primarily targets the virtual integration of 

data sources, which are accessed using query federation; 

(Schulte, A., et al 2011) provides a suite of tools for the integration

retrieved from the Web. Important features of the system are data translation and 

reference resolution; and 

Assisted Linked Data Consumption Engine) (ALOE 2014) provides a linked data 

consumption engine. Consumption of Linked Data is one of the 

relation to the increasingly complex Web of Data. This complexity 

rapidly growing size of data, the diversity of vocabularies that describe the data and 

common schema for knowledge bases. ALOE provides 

solution to address this problem by using light-weight techniques for generating 

level mappings. 

The objective of data linking is to establish hyperlinks between related data 

stored in different data sources. Once the data is linked it can be accessed by using Semantic 

Web browsers in a similar way to the traditional web browsers. The difference is however

case of the semantic search the users follow RDF links for navigating between data 

he RDF links can also be followed automatically by specialised robots and semantic 

(Heath 2011).  

Publishing data on the web is as easy as publishing HTML pages. However t

described in Tim Berners-Lee’s paper that allow the data

se URIs as names for things; 

se HTTP URIs so that people can look up those names; 

provide useful information, using the standards (RDF, SPARQL); and 

include links to other URIs. 

In relation to data linking there are several initiatives that Sense4us can benefit from, these

(Microformats 2014) and Linked Data (LinkedData 2014)

(Microformats 2014) is to extend the web with structured data. The idea is to 

define a set of simple data formats that can be embedded into HTML via class attributes. The 

data items that are included in HTML pages via Microformats do not have their own 

linking the data across documents and Web sites a major issue.

Linked Data initiative promotes a set of best practices for publishing and connecting 

structured data on the Web. The key technologies used by Linked Data are URI, HTTP and 

to harvest the vast amount of data on the 

, in respect to the Sense4us project the 

-weight keyword-

is intended as a platform to support Linked 

virtual integration of 

integration of data 

data translation and 

provides a linked data 

Consumption of Linked Data is one of the relevant tasks in 

relation to the increasingly complex Web of Data. This complexity is due to the 

rapidly growing size of data, the diversity of vocabularies that describe the data and 

 a semi-automatic 

weight techniques for generating 

The objective of data linking is to establish hyperlinks between related data items that are 

Once the data is linked it can be accessed by using Semantic 

. The difference is however, 

case of the semantic search the users follow RDF links for navigating between data 

robots and semantic 

easy as publishing HTML pages. However there are general 

the data to be found 

 

can benefit from, these 

2014). The aim of 

is to extend the web with structured data. The idea is to 

define a set of simple data formats that can be embedded into HTML via class attributes. The 

data items that are included in HTML pages via Microformats do not have their own 

linking the data across documents and Web sites a major issue. The 

Linked Data initiative promotes a set of best practices for publishing and connecting 

ey technologies used by Linked Data are URI, HTTP and 
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3.4 Information discovery 

Linked Data is typically published either as static RDF files on a web s

HTML files or via database access (

requirement for the publication 

by HTTP clients. Linked Data 

integrated by specialised web

LDSpider (Isele 2011)). Data can be consumed also by 

currently in use by the given 

typically Linked Data Browsers. 

Hartig et al., (Hartig, O., et al 2009)

Some applications enable to

SPARQL endpoints which are identified in advance, see 

are mainly similarity-based but they 

consider to be relevant in the context of the Sense4us project are the following:

a) Silk (Volz, J. et al 2009)

b) LIMES (Ngomo, A. et al 2011)

c) SERIMI (Araújo 2011)

d) Amalgame (van Ossenbruggen 2011)

e) RiMOM (Li, J. et al 2009)

Another approach for improving 

catalogues and meta-level descriptions 

repositories. Examples of this concept are 

catalogues. 

3.5 Data visualisation 

A suitable presentation of 

(Halevy 2012). The visualisation is 

allows not only easy navigation but also 

amounts of data (Wills 2009)

recommend taking a closer look at the following initi

2010) and TWC portal (Ding 2011)

The LESS framework enables

based on parameterised data and queries 

which allows flexible integration 

The visualisation used in the 

source ontology of linked data and 

presentation of information. 

implemented in the TWC porta

(Ding 2011). The presentation layer of 

(TWC) and Linking Open Government Data 
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on discovery  

Linked Data is typically published either as static RDF files on a web server, embedded into 

HTML files or via database access (relational databases or RDF triple stores). 

for the publication of Linked Data is that the URIs of resources 

Linked Data can be consumed in different ways. It can be

specialised web-spiders for providing a consistent view o

Data can be consumed also by de-referencing only 

given application. Linked Data applications using this 

typically Linked Data Browsers. Techniques for on-the-fly dereferencing are presented in 

(Hartig, O., et al 2009).  

enable to federate the query process by sending complex SPARQL queries 

which are identified in advance, see (Langegger 2008). Link Discovery Tools

based but they also apply machine-learning techniques

in the context of the Sense4us project are the following:

(Volz, J. et al 2009); 

(Ngomo, A. et al 2011); 

(Araújo 2011); 

(van Ossenbruggen 2011); and 

(Li, J. et al 2009). 

Another approach for improving information discovery is based the creation

level descriptions that summarise the information stored in the 

. Examples of this concept are (CKAN 2014), (VoId 2014) and 

of linked data is one of the critical requirements as described in 

. The visualisation is usually based on the hierarchical graph 

allows not only easy navigation but also better understanding and summaris

(Wills 2009), (Ell 2011). In the context of the Sense4us project 

a closer look at the following initiatives: LESS (Auer 2010)

(Ding 2011).  

enables end-to-end integration of linked data from multiple sources 

ised data and queries (Auer 2010). LESS also uses a template

flexible integration of different formats, such as text, plots, graphs, maps, etc. 

the Fusion project (Araujo 2010) allows mappings between the

linked data and the application ontology for the processing and visual 

presentation of information. Various demos of linked data visualization have been 

implemented in the TWC portal which demonstrates examples of linked governmental data 

. The presentation layer of the TWC LOGD portal (Tetherless World Constellation 

(TWC) and Linking Open Government Data (LOGD)) uses mash-ups based on 

erver, embedded into 

relational databases or RDF triple stores). An essential 

Is of resources can be looked up 

can be crawled and 

a consistent view of the data (see 

only the URIs that are 

application. Linked Data applications using this method are 

fly dereferencing are presented in 

complex SPARQL queries 

Link Discovery Tools 

learning techniques. Tools that we 

in the context of the Sense4us project are the following: 

creation of source 

the information stored in the 

and (DCAT 2014) 

is one of the critical requirements as described in 

the hierarchical graph structure that 

and summarising of large 

In the context of the Sense4us project we 

(Auer 2010), Fusion (Araujo 

end integration of linked data from multiple sources 

template mechanism 

ots, graphs, maps, etc. 

mappings between the 

application ontology for the processing and visual 

linked data visualization have been 

linked governmental data 

Tetherless World Constellation 

ups based on the Google 
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visualization API. In the Fusion Tables

integration and visualization
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Fusion Tables project Google also provides a framework for data 

integration and visualization (Gonzalez 2010). 

Google also provides a framework for data 
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4 Policy impact simulation 

4.1 Definition 

The academic literature describes d

alternatives based on the 

objective of this process is to reduce 

can be selected. This is an iterative process 

assumptions, parameters and

enable the policy maker to predict the consequences of 

With these tools the user can

analysed from the perspective

and groups of individuals (Jiwani 2010)

One of the key components of 

several activities. In relation to modelling the following activities can be identified 

(Druckenmiller et al 2009), (Mintzberg 1994)

a) describing the scenario

b) identifying the key variables, 

c) describing the stakeholders and 

d) specifying the assumptions

e) specifying the mathematical model or a 

f) interpreting of the output

g) providing feedback to the modelling process

 

4.2 Modelling techniques

In the literature we can find various approaches to modelling

techniques can be found in 

techniques have been considered

a) Operational research

b) Multi-Criteria Decision Analysis

c) Multi-attribute utility theory

d) Portfolio decision analysis

e) Game theory. 

Operational Research (OR) is one of the 

and decision support. There are numerous tools developed in OR that can be used for the 

evaluation of alternative scenarios, see details in 

2014). There are also advanced

taking into account the qualitative 

referred to as Problem Structuring Methods (PSM)

works with well-structured problems, the PSM 

unstructured and contain many uncertainties. Typical features 

multiple actors, multiple perspectives, conflicting interests, important intangi

number of uncertainties (Mingers 2004)
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Policy impact simulation  

The academic literature describes decision making as a process of identifying and choosing 

es based on the considerations and preferences of the decision maker. The 

objective of this process is to reduce the number of alternatives so that a favourable 

can be selected. This is an iterative process which requires the continuous 

and outcomes (Harris 2012). Decision support tools and techniques 

enable the policy maker to predict the consequences of a policy before they are enacted

can carry out “what if” studies that allow a given policy 

from the perspective of different stakeholders and for the likely effects on

(Jiwani 2010), (Mitchell 2009).  

One of the key components of a decision support system is modelling whi

In relation to modelling the following activities can be identified 

(Mintzberg 1994): 

the scenarios; 

key variables, ranges of variables and uncertainties; 

stakeholders and preferences; 

the assumptions of the model; 

mathematical model or a simulation tool;  

output; and  

to the modelling process. 

techniques 

In the literature we can find various approaches to modelling, an overview 

 (Mingers 2004). In the context of Sense4us project the following 

have been considered: 

Operational research and Problem Structuring Methods (PSM); 

Criteria Decision Analysis; 

attribute utility theory; 

tfolio decision analysis; and 

Operational Research (OR) is one of the well-established methodologies used for modelling 

and decision support. There are numerous tools developed in OR that can be used for the 

ation of alternative scenarios, see details in (Weimer and Vining 2005),

advanced techniques that aim to extend the traditional OR 

qualitative data in the modelling process. These techniques are 

Problem Structuring Methods (PSM) (Mingers 2004). The traditional OR mainly 

structured problems, the PSM on the other hand tackles problems which are 

unstructured and contain many uncertainties. Typical features of unstructured problems are

multiple actors, multiple perspectives, conflicting interests, important intangi

(Mingers 2004). A detailed account of PSM is beyond the scope of 

making as a process of identifying and choosing 

and preferences of the decision maker. The 

number of alternatives so that a favourable outcome 

continuous checking of initial 

pport tools and techniques 

policy before they are enacted. 

a given policy to be 

likely effects on society 

which incorporates 

In relation to modelling the following activities can be identified 

n overview of various 

the context of Sense4us project the following 

used for modelling 

and decision support. There are numerous tools developed in OR that can be used for the 

, (Gass 2011), (OR 

techniques that aim to extend the traditional OR methods by 

data in the modelling process. These techniques are 

raditional OR mainly 

problems which are 

unstructured problems are 

multiple actors, multiple perspectives, conflicting interests, important intangibles and large 

A detailed account of PSM is beyond the scope of 
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this report, therefore we just mention the 

1989):  

• Strategic options development and analysis

• Soft systems methodology (SSM)

• Strategic choice approach (SCA)

• Drama theory (Rosenhead 1996)

• Viable systems model (VSM)

• Decision conferencing

The information available for modelling can be either 

quantitative information can be integrated 

qualitative information is essential

(Sterman 2000). Needless to say it is harder to deal with qualitative 

generally no accepted rules for obtaining, analysis and interpreting this type of information

The problems involved with qualitative information can be summarised by 

quotation from (Luna-Reyes et al 2003)

“Although there is general agreement about the importance of qualitative data during the 

development of a system dynamics model, there is not a clear description about how or w

to use it. The lack of an integrated set of procedures to obtain and analyze qualitative 

information creates, among several possible problems, a gap between the problem modeled 

and the model of the problem.

Another approach to modelling is based on 

method is widely used in 

leading to the achievement of multiple

of this technique is that the alternatives are defined at the beginning of the modelling process 

and they do not change. However

and they can also change as the modelling work progresses and 

available (Franco L. A. 2011)

A recently developed method based Multi

approach for integrating both 

(Danielson, M., et al 2006). The 

selection of a portfolio of alternatives

resource constraints, for example 

Game theory in general terms can be described as the 

conflict and cooperation between intelligent rational decision

theory is used in numerous fields 

etc. This theory assumes that games are well defined 

The objective is to design game 
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this report, therefore we just mention the typical examples of PSM techniques

Strategic options development and analysis (SODA) (Eden 2000); 

Soft systems methodology (SSM) (Connell 2001); 

trategic choice approach (SCA) (Friend 2001); 

(Rosenhead 1996); 

Viable systems model (VSM) (Harnden 1990); and 

Decision conferencing (Phillips 1989). 

available for modelling can be either quantitative or

can be integrated into mathematical expressions 

is essential for the conceptualisation and formulation of the model 

to say it is harder to deal with qualitative data 

accepted rules for obtaining, analysis and interpreting this type of information

The problems involved with qualitative information can be summarised by 

Reyes et al 2003): 

Although there is general agreement about the importance of qualitative data during the 

development of a system dynamics model, there is not a clear description about how or w

to use it. The lack of an integrated set of procedures to obtain and analyze qualitative 

information creates, among several possible problems, a gap between the problem modeled 

and the model of the problem.” 

Another approach to modelling is based on Multi-Criteria Decision Analysis (MCDA). This 

in complex decision problems for evaluating various alternatives

the achievement of multiple objectives (Keeney R.L 1993). One of the assumptions 

is that the alternatives are defined at the beginning of the modelling process 

and they do not change. However, in practice these alternatives are often difficult to specify 

also change as the modelling work progresses and more information becomes 

(Franco L. A. 2011).  

A recently developed method based Multi-attribute Utility Theory proposes an alternative 

approach for integrating both quantitative and qualitative data into the same model 

The main idea of Portfolio Decision Analysis (PDA) 

alternatives (instead of a single one only) which satisfies

resource constraints, for example costs, budget etc. (Fasth 2012).  

in general terms can be described as the "the study of mathematical models

conflict and cooperation between intelligent rational decision-makers" (Myerson 

theory is used in numerous fields such as economics, politics, management, defence, biology 

theory assumes that games are well defined in terms of players, rules and outcomes.

game strategies that can produce the desired outcome. 

techniques (J. Rosenhead 

or qualitative. The 

mathematical expressions while the 

conceptualisation and formulation of the model 

data since there are 

accepted rules for obtaining, analysis and interpreting this type of information. 

The problems involved with qualitative information can be summarised by the following 

Although there is general agreement about the importance of qualitative data during the 

development of a system dynamics model, there is not a clear description about how or when 

to use it. The lack of an integrated set of procedures to obtain and analyze qualitative 

information creates, among several possible problems, a gap between the problem modeled 

iteria Decision Analysis (MCDA). This 

various alternatives 

. One of the assumptions 

is that the alternatives are defined at the beginning of the modelling process 

in practice these alternatives are often difficult to specify 

nformation becomes 

proposes an alternative 

into the same model 

nalysis (PDA) is based on the 

(instead of a single one only) which satisfies certain 

mathematical models of 

(Myerson 1991). This 

mics, politics, management, defence, biology 

players, rules and outcomes. 

produce the desired outcome.  
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4.3 Modelling Tools 

There are numerous design 

for assessing the consequences

tools, the following categories

• Information Control 

information and knowledge

• Paradigm Models - 

model; 

• Simulation Models - 

• Ways of Choosing - reducing the number of alternatives

• Representation Aids 

In the context of the case study 

we can also highlight an

UK Department for Energy and Climate Change

outcomes of different energy policy scenarios, and the impact of their choices on the 

climate (calculator 2014)

and demonstrates the impact of real scientific data. The 

whether the data included in 

emissions reduction. A f

called the Global Calculator

energy, land and food systems on the climate 
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 tools that allow conceptual and simulation model

consequences of various policy decisions. According to this

egories can be identified (tools 2014): 

Information Control - gathering, storage, retrieval, and organisation of data, 

information and knowledge; 

 paradigms, frameworks or perspectives for conceptualising

 models that provide answers to "what if" questions

reducing the number of alternatives; and 

Representation Aids - visualisation of data or problem space. 

context of the case study (“green energy”) investigated by the  

an award winning tool “2050 carbon calculator” 

Department for Energy and Climate Change. The tool  allows users to simulate the 

outcomes of different energy policy scenarios, and the impact of their choices on the 

(calculator 2014). This climate calculator produces emission reduction pathway

and demonstrates the impact of real scientific data. The tool also allows 

the data included in policy documents supports the long term objectives on 

A further example of a similar tool, extended for the entire 

Global Calculator which allows a user to estimate the impact 

energy, land and food systems on the climate (Global 2014). 

models to be created 

this survey of these 

gathering, storage, retrieval, and organisation of data, 

conceptualising the 

" questions; 

 Sense4us project 

developed by the 

users to simulate the 

outcomes of different energy policy scenarios, and the impact of their choices on the 

reduction pathways 

tool also allows a user to check 

the long term objectives on 

urther example of a similar tool, extended for the entire world is 

the impact of the world’s 
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5 Finding related public opinion 

5.1 Information from social media

The objective of social media

and interpret the discussions and the exchange of information related to specific topics. 

information found in social media 

evidence required for policy

concerns about using this source of information in the context of policy making or

assessing the public reaction 

information about the participants of political discussions on the social media 

2012). The recent data collected by 

percentage of users generate most of the discussions, in real terms about

than 36% of all collected tweets. It is also important to 

generated by professional “opinion forming” organisation

tanks rather than individual citizens. This finding, although it is only a preliminary study

many questions regarding the use o

public opinion. 

5.2 Sentiment analysis 

The objective of sentiment analysis is to extract evidence from social media that can support 

the policy making process and to get feedback on certain topics

of public debate, analysing the dynamics of discussions and determining 

regard to specific policies. 

mechanisms and tools for harnessing this rich content 

The main directions of this 

(Beevolve 2012): 

a) collecting data on the evolution of political debates

b) monitoring the change of 

c) modelling the evolution of a political

d) providing information from open data sources to 

e) extracting evidence 

Recent studies have shown a strong correlation between the online opinion 

their offline attitude towards political issues in the 

public opinion on various social media platforms 

makers. By collecting information we can get a picture 

policies as well as positive and negative argu

Business of Government “Next Four Y

turning to social media to discuss their political views

some social networking sites have managed to attr

of all Internet traffic (Traffic 2014)

content and an easy and quick way to reach out to millions of people. While social networks 
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Finding related public opinion  

Information from social media 

media analysis in the context of Sense4us is to collect, analyse, track 

and interpret the discussions and the exchange of information related to specific topics. 

social media has certainly got the potential to improve the quality of 

policy document drafting (Leavy 2013). There are however

concerns about using this source of information in the context of policy making or

assessing the public reaction to various policies. One of the concerns 

information about the participants of political discussions on the social media 

data collected by (Fernandez, M. et al 2012) show that 

generate most of the discussions, in real terms about 6% 

than 36% of all collected tweets. It is also important to mention that most of these tweets are 

generated by professional “opinion forming” organisations such as news agencies and think 

tanks rather than individual citizens. This finding, although it is only a preliminary study

the use of information coming from the social media 

 

analysis is to extract evidence from social media that can support 

and to get feedback on certain topics. This involves 

, analysing the dynamics of discussions and determining 

policies. Data mining of social media, along with the 

mechanisms and tools for harnessing this rich content are the subject of intensive research

this research have been outlined by (Agarwal, A., et al 2011)

the evolution of political debates;  

monitoring the change of sentiment;  

modelling the evolution of a political debate; 

information from open data sources to enrich the political 

 from debates and summarising the key arguments

have shown a strong correlation between the online opinion 

towards political issues in the real world (Hussain 2011)

public opinion on various social media platforms can provide important insights for policy 

. By collecting information we can get a picture of the citizens’ attitude

policies as well as positive and negative arguments. According to The IBM Center for The 

Next Four Years: Citizen Participation” more and more people are 

turning to social media to discuss their political views (Citizen Participation 2012)

some social networking sites have managed to attract millions of active users, and 

(Traffic 2014). Social media have therefore become a 

content and an easy and quick way to reach out to millions of people. While social networks 

in the context of Sense4us is to collect, analyse, track 

and interpret the discussions and the exchange of information related to specific topics. The 

to improve the quality of 

There are however, several 

concerns about using this source of information in the context of policy making or for 

One of the concerns is the lack of 

information about the participants of political discussions on the social media (Wheeler 

show that only a small 

6% generate more 

that most of these tweets are 

such as news agencies and think 

tanks rather than individual citizens. This finding, although it is only a preliminary study, raises 

social media for assessing 

analysis is to extract evidence from social media that can support 

involves the monitoring 

, analysing the dynamics of discussions and determining public opinion in 

along with the development of 

are the subject of intensive research. 

(Agarwal, A., et al 2011) and 

 debate; and 

from debates and summarising the key arguments. 

have shown a strong correlation between the online opinion of individuals and 

(Hussain 2011). Hence tracking 

important insights for policy 

the citizens’ attitudes towards 

According to The IBM Center for The 

” more and more people are 

(Citizen Participation 2012). Today, 

active users, and about 20% 

media have therefore become a rich source of 

content and an easy and quick way to reach out to millions of people. While social networks 
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are known to be highly accepted among younger generations, they 

with older generations (Madden 2014)

Most existing approaches to sentiment analysis focus on classifying the individual 

subjective (positive or negative) or objective (neutral). They can be categorised 

approaches and lexicon-based 

classifiers from various combinations of features such as wor

Speech (POS) tags (Agarwal, A., et al 2011)

tweets, punctuations, etc. 

accuracy, however, training data is usually 

evolving subject domains for example

Lexicon-based methods use a 

excellent etc. for calculating the overall sentiment

on sentiment dictionaries are 

(Wilson 2005) and SentiStrength

Another approach to sentiment analysis is based on 

processing techniques capturing

The results produced by conceptual semantic approaches 

produced by syntactical approaches, however 

knowledge bases (Cambria 2013)

Sentiment analysis was one of the key components of two previous projects 

2014) and ROBUST (ROBUST 2014)

discussion analysis methods 

type of content and social features 

the ROBUST project (ROBUST 2014)

models to larger communities

on capturing and understanding the state of a 
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ghly accepted among younger generations, they are also gaining popularity 

(Madden 2014). 

Most existing approaches to sentiment analysis focus on classifying the individual 

subjective (positive or negative) or objective (neutral). They can be categorised 

based techniques. Supervised methods are based on training 

classifiers from various combinations of features such as word “n-grams” (Pak 2010)

(Agarwal, A., et al 2011) and tweets syntax features such as 

s, etc. (Kouloumpis 2011). These methods can achieve 

owever, training data is usually difficult to obtain especially for continuously 

for example in Twitter (Liu 2010).  

based methods use a dictionary of opinionated words for example

excellent etc. for calculating the overall sentiment (Bollen 2011). Examples of methods based

sentiment dictionaries are SentiWordNet (sentiwordnet 2014), MPQA subjectivity lexicon

SentiStrength (sentistrength 2014). 

Another approach to sentiment analysis is based on ontologies and natural language 

capturing the conceptual representations of words (Saif, H. et al 2012)

conceptual semantic approaches are better than the output 

syntactical approaches, however they are often limited by the size an

(Cambria 2013). 

was one of the key components of two previous projects 

(ROBUST 2014). In the WeGov project (WeGov 2014)

discussion analysis methods were implemented. These methods allowed the 

content and social features and also identified the behavioural roles 

(ROBUST 2014) the behavioural models were extended 

to larger communities. In both WeGov and ROBUST projects, the analysis was focused 

understanding the state of a discussion at any given point in time.

are also gaining popularity 

Most existing approaches to sentiment analysis focus on classifying the individual words into 

subjective (positive or negative) or objective (neutral). They can be categorised by supervised 

are based on training 

(Pak 2010), Part-Of-

d tweets syntax features such as hash-tags, re-

hods can achieve around 80% 

to obtain especially for continuously 

ionated words for example; great, sad, 

Examples of methods based 

MPQA subjectivity lexicon 

natural language 

(Saif, H. et al 2012). 

are better than the output 

size and scope of 

was one of the key components of two previous projects WeGov (WeGov 

(WeGov 2014) several generic 

the analysis of the 

roles of participants. In 

extended by applying these 

, the analysis was focused 

discussion at any given point in time. 
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6 Social attitudes 

6.1 Definition 

In this section we give a short overview of 

the policy making process in general. We also discuss the ways 

contribute to policy making by participating in debates, providing feedback and suggestions

to decision makers. The term, “

captured by the following quotation

“Social attitude is a person or 

Social attitude measures the

(Answers 2014) 

The heterogeneity of individuals and groups within 

reactions to policies. Some policies 

groups or individuals.  

6.2 Engaging the public 

The participation of the public in politics is regularly measure

statistics (Politics 2014) the overall interest of public

the UK the following quotation can illustrate this point

“There is a common concern that the 

politics.” (Politics 2014) 

In terms of policy making it is important to consider the behavioural characteristics

groups and individuals. Regarding behaviour

2014): 

• people display ‘bounded rationality’

have not got the time for complex calculations and reasoning

• people’s preferences 

preferences are not in line with long term goals

• people exhibit reciprocity and value fairness

For engaging the public in policy related debates 

called “4E” requirements should be addressed 

• Encouraging - giving the right signals, 

target audience responds

• Enabling - putting in place the capacity, infrastructure, services, skills, guidance, 

information and support needed

• Engaging - getting people involved
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In this section we give a short overview of the social attitudes of the public to policies and to 

the policy making process in general. We also discuss the ways that the public can engage 

contribute to policy making by participating in debates, providing feedback and suggestions

The term, “social attitude”, is a wide concept and perhaps can be 

captured by the following quotation: 

Social attitude is a person or groups reaction to other people, races, cultures, ideas, or traits. 

Social attitude measures the person or groups like or dislike toward a certain subject.

The heterogeneity of individuals and groups within society will naturally result in 

. Some policies may change the behaviour and preferences 

Engaging the public in policy making 

public in politics is regularly measured and evaluated. 

the overall interest of public the in politics is low. 

quotation can illustrate this point. 

“There is a common concern that the British public is increasingly becoming disengaged with 

In terms of policy making it is important to consider the behavioural characteristics

groups and individuals. Regarding behaviour, the following observations can be made 

bounded rationality’ since they do not have access to the data and 

the time for complex calculations and reasoning; 

preferences change over time – it also often happens that short term 

preferences are not in line with long term goals; 

eople exhibit reciprocity and value fairness.  

For engaging the public in policy related debates according to DEFRA’s study the following so 

” requirements should be addressed (Collier 2010): 

giving the right signals, incentives and disincentives ensuring that

target audience responds;  

in place the capacity, infrastructure, services, skills, guidance, 

information and support needed;  

people involved; and  

public to policies and to 

the public can engage and 

contribute to policy making by participating in debates, providing feedback and suggestions 

is a wide concept and perhaps can be 

races, cultures, ideas, or traits. 

person or groups like or dislike toward a certain subject.” 

will naturally result in different 

and preferences of social 

d and evaluated. According to 

in politics is low. In the context of 

British public is increasingly becoming disengaged with 

In terms of policy making it is important to consider the behavioural characteristics of social 

the following observations can be made (Politics 

since they do not have access to the data and 

it also often happens that short term 

FRA’s study the following so 

entives and disincentives ensuring that the 

in place the capacity, infrastructure, services, skills, guidance, 
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• Exemplifying - leading

6.3 Public perceptions of 

The latest figures from the 2014 Hansard Society report

the following (Audit 2014):  

• 50% of the British public say they are 

• 50% of the British public say they feel they know 

about politics; 

• 49% of the British public say they are certain to vote in the event of an immediate 

general election; and

• 33% of the British public think that the system of

well. 

Despite the relatively high level of interest in politics the 

large extent has been disconnected from t

from the public into the policy making 

from the public regarding the

benefits of the rapid development of social 

greater say in the policy making process. 

makers from becoming engaged with 

summarised as follows (Collier 2010)

a) citizens feel that they are not

made; 

b) they also think that they do not have much

c) most of the information which the public receive and react to is delivered via 

traditional media such as television and news

d) the news items are interpreted by 

editorial bias; and 

e) the supporting evidence and

makes the validation of policies diff
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ing by example and sharing responsibility.  

of the policy making process 

latest figures from the 2014 Hansard Society report into political engagement

 

50% of the British public say they are 'very' or 'fairly' interested in politics

50% of the British public say they feel they know 'a great deal' or 

49% of the British public say they are certain to vote in the event of an immediate 

; and 

33% of the British public think that the system of governing in this country works 

Despite the relatively high level of interest in politics the policy making process 

disconnected from the public. In other words there is little

policy making process. It is also difficult to measure the feedback 

the policies that have already been implemented

benefits of the rapid development of social media, it is expected that the public will have a 

er say in the policy making process. However, there are still barriers that prevent policy 

makers from becoming engaged with the citizens in political debates. These aspects can be 

(Collier 2010): 

feel that they are not well enough informed about the way decisions are 

that they do not have much influence over decision making

ost of the information which the public receive and react to is delivered via 

a such as television and news; 

interpreted by professional journalists and often published with 

supporting evidence and data are not presented or are difficult to access. This 

makes the validation of policies difficult if not impossible.  

into political engagement highlight 

interested in politics; 

' or 'a fair amount' 

49% of the British public say they are certain to vote in the event of an immediate 

governing in this country works 

icy making process itself to a 

public. In other words there is little if any input 

process. It is also difficult to measure the feedback 

implemented. As one of the 

it is expected that the public will have a 

However, there are still barriers that prevent policy 

These aspects can be 

well enough informed about the way decisions are 

influence over decision making; 

ost of the information which the public receive and react to is delivered via 

n published with 

difficult to access. This 
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7 Summary 

In this deliverable we have 

tools that we consider to be relevant for 

range of topics that involve open data sources, harvesting information 

visualisation of semantic data, 

making. Producing a comprehensive 

scope of the presented report

key components of the Sense4us system. The themes surveyed in this report included: 

document summarisation, 

related public opinion and social attitudes

numerous references to the literature that capture the main directions of research, the key 

concepts and tools. 

The intention of this report 

technologies and provide pointers to alternatives that can be used 

specification and architecture design. 

updated version will be published

during the project.  

The findings of the report for 

a) Document summarisation

publishing, is becoming 

research promises 

comprehensive and also

been a significant progress in this direction, however there are 

provide a critical assessment of the quality 

humans. 

b) Finding related information

drafting policies. If we look

mainly text based. Althou

in databases and difficult to 

The Linked Open Data initia

sources and making them public. However, it must be said that until data sea

becomes an integral 

hidden. 

c) Policy impact simulation

the investigation of 

of the model. The m

terms of a numerical simulation

can be achieved automatically. Although some rudimentary

extracted directly from the

of this model most certainly 

d) Finding related public information

mood of the society in relation to vario
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In this deliverable we have surveyed the main directions of research, the 

tools that we consider to be relevant for the Sense4us project. The project itself covers a wide 

range of topics that involve open data sources, harvesting information from 

visualisation of semantic data, and the analysis of social and demographics aspects in policy 

making. Producing a comprehensive survey of all these areas is far beyond the capacity and 

scope of the presented report. Therefore we have focused only on the themes that 

key components of the Sense4us system. The themes surveyed in this report included: 

, finding related information, policy impact simulation, 

and social attitudes. In each of these subject areas we have provided 

numerous references to the literature that capture the main directions of research, the key 

The intention of this report was to highlight the opportunities, take account 

and provide pointers to alternatives that can be used for

specification and architecture design. This is the first instalment of the deliverable, the 

published in month 24, which will summarise the 

for individual subject areas can be summarised as follows:

ocument summarisation, in light of the rapidly increasing volume

becoming one of the key research areas of computer science

research promises the automatic production of digests that are 

and also reflect the key points of input documents. Recently there has 

progress in this direction, however there are only a

provide a critical assessment of the quality of output against the digest

Finding related information that can aid reasoning and decision making is essential for 

If we looked at the information that is published on the web

mainly text based. Although there is an increasing amount of data, it is mainly hidden 

in databases and difficult to find since the data is not indexed by the 

The Linked Open Data initiative is trying to improve this situation by integrating data 

sources and making them public. However, it must be said that until data sea

an integral part of standard web browsers the wealth of data will remain 

Policy impact simulation aims to develop analytical and simulation models that allow 

 various "what if" studies by changing the numerical

he main issue in this respect is interpreting the policy document

terms of a numerical simulation model. This is a complex task and it is unlike

automatically. Although some rudimentary model can probably be 

from the text, further conceptualisation, refinement

most certainly will require human intervention. 

Finding related public information in social media has got the potential to gauge the 

the society in relation to various events and policies. However, it must also 

key concepts and 

The project itself covers a wide 

from social media, the 

analysis of social and demographics aspects in policy 

survey of all these areas is far beyond the capacity and 

herefore we have focused only on the themes that cover the 

key components of the Sense4us system. The themes surveyed in this report included: 

ation, policy impact simulation, finding 

. In each of these subject areas we have provided 

numerous references to the literature that capture the main directions of research, the key 

take account of new 

for the functional 

of the deliverable, the 

summarise the lessons learnt 

as follows: 

volume of digital 

of computer science. This 

that are concise, 

s. Recently there has 

a few studies that 

against the digests produced by 

aid reasoning and decision making is essential for 

is published on the web, it is 

of data, it is mainly hidden 

the search engines. 

improve this situation by integrating data 

sources and making them public. However, it must be said that until data search 

wealth of data will remain 

simulation models that allow 

" studies by changing the numerical input values 

the policy document(s) in 

task and it is unlikely that it 

model can probably be 

inement and validation 

in social media has got the potential to gauge the 

s and policies. However, it must also 
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be said that this information can be distorted since according to recent studies most 

of the traffic on certain topics is generated by a small fraction of participants. One of 

the main problems with harvesting social m

profile of participants which makes any sound statistical studies about the real public 

opinion difficult to conduct.

e) Social attitudes to politics

organisations. The reason

find out whether there is

interested in politics

making itself. There are o

provide input to the policy making process. The consequence is that there is a lack of 

understanding why certain policies have been accepted and what was the 

justification for their introduction
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be said that this information can be distorted since according to recent studies most 

of the traffic on certain topics is generated by a small fraction of participants. One of 

the main problems with harvesting social media is the lack information about the 

profile of participants which makes any sound statistical studies about the real public 

opinion difficult to conduct. 

to politics are regularly monitored and measured by numerous 

The reason is to measure the level of public engagement 

find out whether there is acceptance of a policy. Although some

interested in politics they have little if any involvement in the process of policy 

re are only a few opportunities (if any) to express opinion

the policy making process. The consequence is that there is a lack of 

why certain policies have been accepted and what was the 

justification for their introduction. 

be said that this information can be distorted since according to recent studies most 

of the traffic on certain topics is generated by a small fraction of participants. One of 

edia is the lack information about the 

profile of participants which makes any sound statistical studies about the real public 

are regularly monitored and measured by numerous 

is to measure the level of public engagement and also to 

some citizens are 

involvement in the process of policy 

to express opinions or to 

the policy making process. The consequence is that there is a lack of 

why certain policies have been accepted and what was the 
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