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Linking simulated environments and real-world experience

Simulated environment 

Medical 
interview 
training

Business 
simulation & 
Buddy program

Real-world experience

THE IMREAL PROJECT

Gap
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Every day:

175 million 

tweets

[average]

Every day:

2 million blog 

posts

[average]

REAL-WORLD EXPERIENCE: DIGITAL TRACES ON

SOCIAL WEB

Social media:

Source of digital traces with 

people’s experiences in 

various situations
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SEMANTIC AUGMENTATION OF DIGITAL

TRACES IN CULTURE/IC DOMAIN

� Semantic Augmentation for aggregation and 

analysis of digital traces.

� Semantic augmentation is a process of attaching 

semantics (in the form of "concepts") to a selected 

part of a text to assist automatic interpretation of 

the meaning conveyed by the text. 

� In order to semantically augment web content it 

is necessary to have a semantic model in the form 

of an ontology (Bontcheva & Cunningham, 2011). 

� No ontology of this domain (cultural variations in 

interpersonal communication) exists.  
5



DEFINITIONS

Culture can be defined as a set of beliefs, values, behaviours and 

practices that characterise a given group of people

[Kashima, 2000] 

tKashima, Y. Conceptions of Culture and Person for Psychology, J. of Cross-Cultural Psychology. 31, 

1 (2000), 14-32.

Gupta, V., Hanges, P.J., Dorfman, P. Cultural clusters: methodology and findings. In Journal of 

World Business, 37,2 (2002) 11-15.                                                                                                              

Nationality and countries have been used as fairly reliable 

indicators for tackling cultural diversity

[Gupta et al, 2002; Globe clusters; Hofstede dimensions] 

Broad notion of culture

Narrowed scope: National Culture
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ACTIVITY MODEL ONTOLOGY

� Represents the main aspects of an interpersonal 

communication activity; indicates these aspects 

which have cultural variations.

� Ontology designed with socio-technical approach

� Developed using ontology development methodologies

� Based on social science theories

� Based on Linked Data

� Evaluation 

� Fit for purpose evaluation

� Using Gold Corpus with Information Retrieval 

evaluation techniques
7



• Identifying key concepts and relationships

• Squeezed approach  - empirical (competency questions and 

other data)  and theoretical (use of literature) 

• Advising social scientists in preparation of Glossary of 

Terms (GT)

• A Priori Modularisation: 

• Core Ontology

• Activity Module

• Interpersonal Communication (IC) Module

• Cultural Module

Using Uschold & King and METHONTOLOGY methodologies

Planning
• Social & Computer scientists

• Intercultural team

Scope & Purpose

• Requirements from ImREAL Project

• Culture only in the context of Interpersonal 

communication

• Cultural aspects for nationality

Ontology 

capture

AMON++ DEVELOPMENT
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Domain: Cultural Variations in Interpersonal Communication

Date: 01/09/2013

Conceptuali

sed By:

Emmanuel Blenchard, Stan Karanasios, Dhavalkumar Thkker,

Ronald Denaux, Vania Dimitrova

Implemente

d By:

Dhavalkumar Thkker, Ronald Denaux, Vania Dimitrova

Purpose: Ontology underpinning for Semantic Augmentation services in the

domain of cultural variations in interpersonal communication

Level of

Formality:

Formalised (OWL)

Scope: We restricted conceptualisation of cultural aspects related to

interpersonal activity.

Sources of

Knowledge:

Memetic Theory, Dual Inheritance Theory, Sperber’s Epidemiology of

Representation, Distribution of cultural conceptualizations, Culture

and Cognition, System of Values of Hofstede, GLOBE system of

values, Schwartz Value Inventory, Cultural Intelligence, Cultural

framework of Alwood, Framework for intercultural training of

Bennett, Research on specific cultural variations, Cultural Framework

of Hall, Politeness Theory

AMON++ DEVELOPMENT: SPECIFICATION
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AMON++ DEVELOPMENT: ACTIVITY MODULE

BASED ON ACTIVITY THEORY

10
Engeström, Y. (1987). 

Activity Theory
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AMON++ DEVELOPMENT: INTERPERSONAL

COMMUNICATION MODULE

Extending tools into interpersonal skills
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AMON++ DEVELOPMENT: IC MODULE

Concept of “Body Language”
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AMON++ DEVELOPMENT: CULTURE MODULE



Using Uschold & King and METHONTOLOGY methodology

Planning
• Social & Computer scientists

• Intercultural team

Scope & Purpose

• Requirements from ImREAL Project

• Culture only in the context of Interpersonal 

communication  & social signals

• Cultural aspects for nationality

Ontology 

capture

•Identifying key concepts and relationships

•Squeezed approach  - empirical (competency questions and 

other data)  and theoretical (use of literature) 

•Advising social scientists in preparation of Glossary of 

Terms (GT)

Ontology 

coding

•OWL Encoding of developed glossary- CORE ontology

•Using glossary format and natural language 

definitions

• Output: OWL Ontology.  Available from: 

http://imash.leeds.ac.uk/ontologies/amon/

AMON++ DEVELOPMENT
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Ontology 

capture

Social content operates on concrete level

Abstract level – Greeting

Concrete level – kiss on cheek, handshake
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AMON++ DEVELOPMENT: ISSUES WITH THE

ABSTRACT NATURE OF THE ONTOLOGY

- While the literature provided key theoretical foundations, an apparent 

limitation is that the resulting core ontology describes cultural 

variations at an abstract level. 

- For example, there are no concrete instantiation for 102 classes out of 

possible 125 classes (81.6%) from the ontology. 

- Core Ontology providing upper level terms for enrichment

- Enrichment using Linked Data/DBpedia



Resource/Page
(e.g. “Body Language”)”

Categories
(e.g. Human_positions

Nonverbal_communication)

Other 

Resources
(e.g. “Bowing”)”

Other 

categories
(e.g. Gestures)

Resources
(e.g. “Cheek Kissing”)”

Other 

categories
(e.g. Greetings)

Level 1 Level 2 Level 3
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EXPLOITING RICHNESS IN DBPEDIA

CATEGORISATION

Category chains – different levels in DBpedia



ENRICHING AMON+ WITH DBPEDIA: 

STEP 1:  LINKING AMON+ WITH DBPEDIA

- 76 resources matches were found out of total 125 Classes(60.8%). 

- At instance level, 40 out of total 22 matches were found (64.5%). 

- In total, out of 187 entities (classes and instances), 116 matches 

(62%) were found from DBpedia using the mapping process 

described above. 
17

Mapping Mechanism



HOW ABOUT MISSED MAPPINGS?

� Type A: Specific or General Concept not Available in 
DBpedia

� The core ontology contains some concepts that are too specific 
and not used in routine interactions that a crowd sourced 
knowledge source such as Wikipedia is going to provide. E.g. 
Socio Culture Norm, Cultural Group Cohesion 

� Type B: General Concept Available but Specific 
Concept Not Available in DBpedia

� The core ontology contains some concepts that are too specific 
forms of some routine concepts that can be found in a crowd 
sourced knowledge source such as Wikipedia is going to provide. 
For example “Situation related Dressing”

� Type C: Context Mismatch between AMOn+ and DBpedia

� This represents cases when contextual mismatch was found 
between two datasets. For example concept of “Operation” 18
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EXPLOITING RICHNESS IN DBPEDIA: 

STEP 2:  EXTRACTION

Level Size (MB)

Level 1 1.1

Level 2 126

Level 3 1.27 GB

Extraction pipeline



AMON+ ONTOLOGY SUITE: CORE + 

DBPEDIA ENRICHED

20http://imash.leeds.ac.uk/ontologies/amon/



Goal: To check whether it is fit-for-purpose for automated semantic 

augmentation of content containing cultural and interpersonal 

communication aspects

21

EVALUATION

• It is acknowledged that for the applications that use ontologies for 

semantic augmentation and natural language processing tasks, 

domain coverage is more important than the logical 

correctness to measure their fit-for-purpose utility (Suárez-

Figueroa, Gómez-Pérez, Motta & Gangemi, 2012).

• Domain coverage is a measurement of the extent to which an 

ontology covers a considered domain. 

• To measure domain coverage, semantic annotations services using 

the ontology should match a very concrete domain defined by an 

annotated textual corpus (Brewster, Alani, Dasmahapatra, 

Wilks, 2004), often referred as gold standard (Brewster, 

Ciravegna, Wilks, 2001). 



CONSTRUCTION OF TEXTUAL CORPUS

� Gold Corpus consisting of heterogeneous sources of 
digital traces that discuss aspects related to 
cultural variations in interpersonal communication: 
� (a) User Generated Content which are generally 
contains short text; 

� (b) News Articles that generally contain detailed 
story on a particular aspect. These types of 
resources generally have cultural aspects 
surrounded by a lot of context and 

� (c) Wikipedia pages on cultural variations in 
interpersonal communication which are very 
focused writings on cultural variations among 
different countries. 

� (d) Specialised Web resources which are 
similar to Wikipedia and are focused writings on 
cultural variations among different countries.  22



ANNOTATION OF THE TEXTUAL CORPUS

� Sampled: To sample the corpus to a size that is 
manageable for manual annotation, we have 
selected content from each of the content 
categories (i.e. Wikipedia, UGC, etc.) so that it 
covers at the least one country from the GLOBE 
societal clusters.

� Annotation by: An expert with Cultural 
Intelligence (CQ) score of 6.5 (out of possible 7) 
annotated textual content to identify key terms 
relevant to the domain as annotations. The 
Cultural Intelligence (CQ) score for the expert is 
measured using a method proposed by Van Dyne, 
Ang, & Koh, 2008. 
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ANNOTATION OF GOLD CORPUS

� The expert was given the definitions of cultural variations in 

interpersonal communication and given the categories that the 

system focuses on. They were asked to read the comments and using 

GATE annotate all the terms they thought were related to culture 

variations in interpersonal communication and should be annotated 

by semantic annotation service using AMOn+. 

24

GATE Annotation Interface: gate.ac.uk



ANNOTATION OF GOLD CORPUS: INTER

ANNOTATOR AGREEMENT

� To ensure the confidence in the annotation 

results, we recruited another expert who 

annotated a random sample from the first expert.

� A meeting was arranged between the two experts 

where the two experts agreed the conventions for 

annotation between them. 

� The Inter Annotator Agreement (IAA) (Cohen, 

1960) between two experts was 92.7% which 

indicates “Significant” level of agreement 

between the two experts. 

25



MEASURING COVERAGE: EXPERTS AGAINST

SEMANTIC ANNOTATION USING AMON+

� Used GATE to annotate the same corpus using 
AMOn+

� The classical information retrieval techniques 
are suggested as alternative method to measure the 
coverage of an ontology while comparing against 
an annotated textual corpus – Precision, Recall  and 
F-Measure

� To evaluate in this manner, comparison of 
precision and recall of the service with human 
annotation of the textual corpus is required. It 
is also important to trace the performance back to the 
presence and absence of concepts in the ontology. 

� We followed this approach to measure coverage of 
AMOn+. 26
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MEASURING COVERAGE: RESULTS
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MEASURING COVERAGE: FALSE POSITIVE

ANALYSIS

Emotions  

~24% of total

Actions 

~21.1% of total



MEASURING COVERAGE: FALSE NEGATIVE

ANALYSIS

� Organisations. Some of the organisations have ambiguous surfa

ce forms (i.e. labels). Few examples of false negatives from the cat

egory of organisation are: dbpedia:Hands_On_USA which as surfa

ce form “hands on” and was one of the false negatives. 

� Names of People. The concept of Person is part of the core ontol

ogy in AMOn+ with surface form “People” that is mapped to “dbpe

dia:Living_People” concept in DBpedia and in turn maps to living 

beings based on the categories pattern “YYYY births” or “YYYY d

eaths”. For example, http://dbpedia.org/resource/Slimane_Raho re

trieved using the category (http://dbpedia.org/resource/Category:1

975_births). 

� Film/Programme/Song names. AMOn+  contains concept of th

at is mapped to various categories of Films, Programmes and Son

gs from DBpedia. For example: “to be” (representing 2001 single h

ttp://dbpedia.org/resource/To_Be) and “who” (representing 1999 al

bum http://dbpedia.org/resource/Who). 29



⇒Culture is a key topic – simulators and beyond

⇒Culture is a complex topic – scope & focus

⇒Ontology of cultural variations in interpersonal 

communication

⇒Relying on social theories for abstract concepts

⇒DBpedia for extension and enrichment 

⇒ DBpedia DOES know about culture (aspects) after 

all!

t

Culture allows dealing with diversity

Unity, not uniformity, must be our aim. We 

attain unity only through variety. Differences 

must be integrated, not annihilated, not 

absorbed.
Mary Parker 

Follett

(1868-1933)
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CONCLUSIONS


