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What is culture ? 

Hofstede (1984): “the collective programming of the mind which 

distinguishes the members of one category of people from another” 

 

Tajfel, (1970) : Social Identity Theory supposes that “individuals perceive 

that they belong to a group or not”. It means that if an individual perceives 

that he or she belong to a specific group, he or she is part of the “ingroup”; 

if not, he or she is part of the “outgroup.” 

 

Staub et al. (2002): An individual’s values are affected and adjusted by 

his or her association to other cultural groups (e.g. professional, 

organizational, religious, and other various social groups).  

The virtual onion model assumes that “the layering of the onion that 

makes up a person’s culture is not a permanent and immutable set of 

relationships”. 



Dynamically learning collective ontologies from multiple datasets 

Analysis of individual conceptualization towards collective conceptual modelling 

Cross-categorization aross borders 

Identifying cross-cultural mismatches/common grounds and 

facilitating cross-cultural business communication 

 

 

 

 

Empirical research design, business 

application and analysis, ontology application 

Development of advanced 

relational models 
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Analysis of conceptualization 
patterns across groups of people 
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Difficulties in Communication  

Our background knowledge 

and idea of blouse could be 

different ! 

Blouse 
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Conceptualization of four people:  

Feature association for 29 English words 

'bra' 

'blouse' 

'pants' 

'tie' 

'shirt' 

'hat' 

'coat' 

'jeans' 

'tracksuit' 

'dress' 

'suit' 

'boots' 

'beanie' 

'cap' 

'pyjamas' 

'belt' 

'skirt' 

'dungarees' 

'shoes' 

'shorts' 

'scarf' 

'panties' 

'socks' 

'sweater' 

'top' 

'pullover' 

't-shirt' 

'mittens' 

'bathing suit' 

29 clothing concepts 258 features 

for example: 

stinks 

replaced every day 

men think it is sexy 

is blown away by the wind 

was worn especially in the past 

is given a present 

worn as free time clothes 

worn by young people 

worn by boys 

worn by kids 

used in water 

used to look nicer 

used as accessory 

worn with a suit 

worn by people 

worn by women 

worn by business people 

worn at parties 

is made in a factory 

is ironed 

worn on gala balls 

worn often 

worn often on beaches 

sold in clothes shops 

worn with assorted shawl 

looks sportive 

are a sort of shoes 

is comfortable 

is loose 

is tight 

prevents being naked 

Leuven Natural Concept database (De Deyne et al. 2008) 
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Analysis of subjective conceptualization: 
application of multi-array IRM (Glückstad, Herlau, 
Schmidt, Mørup,  2013) 

'hat' 

'boots' 

'beanie' 

'cap' 

'belt' 

'shoes' 

'scarf' 

'socks' 

'mittens' 

'bra' 

'dress' 

'skirt' 

'panties' 

'top' 

'bathing 

suit' 

'tracksuit' 

'pyjamas' 

'dungarees 

'shorts' 

't-shirt' 

'blouse' 

'tie' 

'shirt' 

'suit' 

'coat' 

'sweater' 

'pullover' 

'pants' 

'jeans' 

Feature cluster 5: 

Exists in different colors, 

sizes, brands, type, kinds 

Can be carried 

In different patterns, prints 

Bought in a store 

Costs money 

Worn by people 

Made in a factory 

Sold in a clothes shop 

Feature cluster 5 Feature cluster 10 

Feature cluster 10: 

Worn to work 

Worn at a special occasion 

Gives a businesslike 

impression 

Is chic 

For fancy occasions 

Used to look nicer 

Worn by business people 

Worn at parties 

Worn on gala balls 

Feature cluster 16 

Feature cluster 16: 

Used on vacation 

Is pleasant 

Is comfortable 

Comes in very handy 

Is fun to weear 

Differences in  

”feature association” 

across individual profiles 
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Experiments  
(Global English Communicatoin Project) 

 

Subjects:  

 

15 employees from Carlsberg UK 

15 employees from Carlsberg Denmark 

13 employees from Carlsberg Russia 

 

Method:  

Online survey on-site 

 

Picture naming test where a subject selects for a specific picture  

a suitable name from 19 English words:  

pullover / top / sweater / T-shirt / pants / jeans / shirt / scarf / blouse / skirt / 
dress / underpants / panties / bra / shorts / tie / coat / jacket / suits  

 

Feature association test where a subject selects relevant features among in 
total 74 features for each of the above 19 English words. 
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Online questionnaire 
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Conceptualization patterns of 
pre-defined groups/cultures  
(e.g. male/female) 

 

Male 

9 feature clusters 

CK1:  

'pullover'  

'top'  

'sweater'  

'T-shirt'  

'pants'  

'jeans'  

'shirt'  

CK3:  

'panties'  

'bra'  

'skirt' 

'shorts'  

CK2:  

'tie'  

'coat'  

'jacket'  

'suits'  

CK4:  

'scarf'  

'blouse'  

'dress'  

Female 

13 feature clusters 

CK1:  

'pullover' 'top'  

'sweater'  

'T-shirt' 'pants'  

'jeans' 'shirt'  

CK3:  

'underpants'  

'panties'  

'bra'  

'shorts'  

CK4:  

'tie'  

'coat'  

'jacket'  

'suits'  

CK2:  

'scarf'  

'blouse'  

'skirt'  

'dress'  

CK5:  

‘underpants'  
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Feature association patterns across 
people for a specific word ”TOP” 

s
u

b
je

c
t 

features 

Original 43 people’s datasets 

were permuted, and a slice of the 

concepts, ”top”, was extracted!  

Male  

dominant 

Female  

dominant 

Danish  

& UK 

Russian  

Male  

dominant 

Danish  

& UK 

UK 
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Computing complexity of cultures 
Idea – inspired by Prof. Koyasu 

Designing comsumer-centric communicatoin 

by analyzing individual’s happiness values 

Independent variables  

(i.e. consumers’ profiles) 

 

• Gender 

• Age 

• Personality types 

• Family environment 

• Job titles 

• Educational backgrounds 

• Cultural backgrounds 

        etc… 

(un)happiness parameters – (un)happiness events matrices: 

 Concepts: (un)happiness events  

 Features: (un)happiness parameters  

Cultural group: ”Active  family” type,  

male, 40’s, married, Japanese 
Cultural group: ”self-centered ambitious” 

type, female, 20’s, single, Danish 
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Multilingual challenges: JP-DA 

Danish 

concepts 

Food 

culture 

DA 

Tax 

system 

DA 

Education

al system 

DA 

English 

expression 

Food 

culture 

EN 

Tax 

system 

EN 

Education

al system 

EN 

English 

expression 

Food 

culture 

EN 

Tax 

system 

EN 

Education

al system 

EN 

Japanese 

concepts 

Food 

culture  

JP 

Tax 

system  

JP 

Education

al system 

JP 

Mapping 

Mapping 

Mapping 

  

Terms and features extracted from domain specific texts (English translation) 
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Cross-cultural concept mapping based on 
information receiver’s viewpoint 
 

Cross-categorization aross borders 
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Learning a structure from  
concept-concept similarity relations 
 

n-IRM 
(Herlau et al. 2012) 

IRM 
(Kemp et al. 2006) 

FCA visualization 
(Ganter and Wille 

1997) 

Our framework 

D1 D2 D3 D4…. 

J1 0.43 0.12 0.86 0.07 

J2 0.12 0.23 0.46 0.34 

J3 0.56 0.03 0.21 0.14 

J4…. 0.28 0.01 0.11 0.67 

JP
 c

o
n

ce
p

t 
cl

u
st

er
s 

J1
-J

1
3

 

Similarity between DK-JP concepts >>> sorted by the n-IRM 

BMG  
(Tenenbaum & Griffiths 2001) 

5
4

 J
P

 c
o

n
ce

p
ts

  

27 DK concepts  DK concept clusters D1-D12  

Examples (features are standardized in 

English): 

 

J1 ”Shogakko (elementary school)” 

Features ”6 years, starting age 6 years old, 

compulsory education etc…..”  

 

D1 ”folkeskole (elementary and lower 

secondary school) 

Features ”9 years, starting age 6 years old, 

compulsory education etc….” 

n-IRM 

n-IRM 
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Learning more detailed structures  
from concept-feature relations 

n-IRM 
(Herlau et al. 2012) 

IRM 
(Kemp et al. 2006) 

FCA visualization 
(Ganter and Wille 

1997) 

Our framework 

JP
 c

o
n

ce
p

t 
cl

u
st

er
s 

J1
-J

1
3

  Feature clusters f1-f12 

Z1 mode (JP concept 
clusters J1-J13) is fixed 
in order to 
learn the feature 
structures of each 
concept cluster. 

BMG  
(Tenenbaum & Griffiths 2001) 

original JP matrix 

113 features 

5
4

 J
P

 c
o

n
c
e

p
ts

 

Sorted by IRM 

IRM 
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Visualizing with the FCA  
(automatic learning of feature structure) 
 

n-IRM 
(Herlau et al. 2012) 

IRM 
(Kemp et al. 2006) 

FCA visualization 
(Ganter and Wille 

1997) 

Our framework 

Density (η) values >= 0.5 obtained from  
the n-IRM + the IRM are used for the FCA 
visualization 

Overall context C {G, M, I} defined as 
G: (J1, J2, … J13), M: (Jf1, Jf2, …. Jf12) 

BMG  
(Tenenbaum & Griffiths 2001) 



20 

Cross-categorization framework 

 

 

Feature-based concept mapping 

Similarit measures Matrix 

concepts

-features 

Matrix 

concepts

-features 

n-IRM 

(Herlau et al. 2012) 
IRM IRM 

Ontology 

concepts 

+ 

 features 

Danish domain knowledge 

consisting of DK Concepts 

(e.g. educational system) 

concepts 

+ 

features 

Japanese domain knowledge 

consisting of JP Concepts 

(e.g. educational system) 

Ontology 

Examples (features are standardized in English): 

 

JP concept ”Shogakko (elementary school)” 

Features ”6 years, starting age 6 years old, 

compulsory education etc…..”  

 

DK concept ”folkeskole (elementary and lower 

secondary school) 

Features ”9 years, starting age 6 years old, 

compulsory education etc….” 
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Collaboration possibilities ? 

My interests (based on my strong collaborators in DTU Compute) : 
 
• Application of non-parametric Bayesian models to humanities and social 

sciences  
 
• Data-driven analysis of cultural dynamics (cross-cultural analysis of human 

values, attitudes, behaviors through psychological, linguistic and 
physiological data)  

 >>> Computing Cultural Complexity - Happiness as keyword 
 
• Concept acquisition and categorization across cultures 
 
• Structuring and alignment of knowledge across cultures (ontology learning 

and alignment, concept mapping across cultures) 
 
>>> Machine assisted cross-cultural English communication design 
 (Global English communication) 

 
>>> Machine assisted cross-lingual communication design  
 between remote languages (e.g. Danish-Japanese) 
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