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Knowledge is a familiarity, awareness, or understanding of the subject
which is acquired through experience or education
by perceiving, discovering, or learning.

-Wikipedia

Knowledge and knowledge structure

Human understanding is root of the general laws of 
nature that organize all experience

-Immanuel Kant

Humans conventionally acquire information through language, 
synthesizing knowledge from a flow of sensory experience 
(Schieffelin, B. B., & Ochs, E.,1986)
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Knowledge and knowledge structure

https://www.thegryphon.co.uk/2018/11/02/make-international-stress-awareness-week-count/

A knowledge structure is an interrelated collection of facts or knowledge about a 
particular topic.
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Knowledge and knowledge structure
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Knowledge and knowledge structure

Knowledge structure can be varied by personalities, living country or linguistic 
profile based on the social structure and education system
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Knowledge flows through routes – knowledge dissemination

Silk Road, The route of knowledge (Andrea, A. J. ,2014)

The constant movement of peoples and goods resulted in an unprecedented 
transmission and exchange of knowledge, ideas, beliefs over three millennia.


21th century silk road (Bhandari, R., & Blumenthal, 2011)

Movement of global student is 21st century silk road
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Research Questions

RQ 1: Do social interactions sincerely influence the structure of human knowledge? 


RQ 2: If yes, what is the main contemporary channel of information distribution, 
which could be referred to as a contemporary Silk Road?
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How to obtain the knowledge structure of specific groups?

Not proper to construct knowledge structure 

of a specific group
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Wikipedia - Knowledge database emerges from the collaboration, 
collective efforts, and competition of many individuals and appears in 
consensus decision making.


https://en.wikipedia.org/wiki/Main_Page
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How to obtain the knowledge structure of specific groups?
2. Data and Methodology Wikimedia Research Showcase
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Quantify surrounding contexts of the given subject leveraging network representation

English Wikipedia French Wikipedia 
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We define the similarity between two knowledge structure as the average value of all subject 
similarity between two languages


Knowledge structure similarity from genealogy vector of scientific concept
2. Data and Methodology Wikimedia Research Showcase
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Geographical proximity still influences, but socio-economic interaction shape the 
knowledge structure

3. Results Wikimedia Research Showcase

Cluster 1:
Transcontinental
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Cluster 3:
Eastern Europe 

Cluster 4:
Northern/Eastern 
Europe 
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Geographical proximity affects the similarity of knowledge structure across language usage groups.



10

Geographical proximity still influences, but socio-economic interaction shape the 
knowledge structure
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We found degree of association between 
socio-economic interactions and 
knowledge structure to occur in the 
following order: 


Geographical distance

Export 

Weak knowledge dissemination

Soft-power movement

Strong knowledge dissemination

Mutual friendship on the web

Weak

Strong
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Geographical proximity still influences, but socio-economic interaction shape the 
knowledge structure
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Including language relatedness:

Language Family


Suggesting international student or 
Facebook SCI may already encode the 
majority of language relatedness
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Mechanistic model for the knowledge dissemination
3. Results Wikimedia Research Showcase
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Our empirical analysis reveals that


i) knowledge structures are more likely to be 
similar if interactions exist between language 
usage groups 


ii) the degree of association in knowledge 
structures varies based on the types of 
interactions


We build the mechanistic model for the knowledge  
motivated by the Kuramoto model
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Mechanistic model for the knowledge dissemination
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Our model is the simplest 
replica, using only a single 
route of exchange, but implies 
that social interaction can 
shape the structure of 
human knowledge.

Wikimedia Research Showcase3. Results

Mechanistic model for the knowledge dissemination



4. Summary

15

Summary 

We use a multi-lingual Wikipedia linkage to evaluate the similarity of knowledge structure 
from different language groups.


Utilizing the network representation, we discover a plausible modular structure of languages 
language usage groups and found that cooperative scientific research and social ties can 
explain the synchronization of knowledge structures rather than geographical proximity.


Furthermore, we  successfully regenerate the similarity of empirical knowledge structures 
from various socio-economic ties and uncover the potential mechanism underlying 
synchronization of the knowledge structure.

Wikimedia Research Showcase
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Extracting backbone of the network
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Multivariate analysis
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Out-sample prediction
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To demonstrate that the associations depicted in Fig. 3 are genuine and not the result of correlations 
between observed points, we train the model with a randomly chosen subset of the languages (in-sample) and 
calculate the R^2 on the remaining languages (out-sample).
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Mapping the country level statistics onto the language
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