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Overview 

1. Complex systems – Net & Data 
2. Wikipedia and cultural difference  
3. Ranking algorithms 
- PageRank, CheiRank, & 2DRank 
4. Top people in Wikipedia 
- Spatial, temporal, & gender dist. 
5. Global historical figures 
6. Network of cultures 

Overview 





 How can we understand  
complex systems? 

In particular,  
quantitatively and mathematically? 



Network Data  



Complex network 

Part  Node 

Interaction  Link 

 

Network  Mathematical entity  



Data  

Statistical and computational 
methods are necessary  

Unprecedented ‘big data’  
of complex systems  



Let’s understand Wikipedia with 
complex network and  

data science approach!! 



Wikipedia 

Collaborative knowledge creation 
platform & Knowledge reference  



Language editions in Wikipedia 

287 language editions are active 

287 different descriptions of 
human knowledge 



Language and culture 

Hello 
안녕 

Ciao 

Bonjour 

你好 

 مرحبا

First approximation of culture 



Reflected cultural difference 

How can we identify reflected, 
collective, cultural difference 

across Wikipedia editions 

Big question! 



Reflected cultural difference 

Is an important person in one 
Wikipedia also important in the 

other Wikipedia? 



Methods 

1. Each edition  Network of articles 

2. Ranking based on  
network structure 

3. Considering biographic articles 

4. Analysis of top people 



Wikipedia : Network of articles 

Wikipedia 
Jimmy Wales 

Larry Sanger 



Ranking algorithm: PageRank 

(1) Highly cited papers are important 

(2) Papers cited by important 
papers are also important 

Basic idea: recursive  



Example of PageRank 

B: High in-degree 

C:  link from high 

in-degree node 



Ranking algorithm: CheiRank 

Out-going links can be important 

High out-degree 

link to high out-

degree node 



Ranking algorithm: 2DRank 

Consider in-out links both! 



Data : 24 language editions 

60% of population & 70% articles 



Data : Identification of people 



Data : Identification of people 

Inter-language link: 
From English to other language 

1.1 millions people in English 
Wikipedia are identified! 



Data : Identification of people 

1045 for PageRank & 1616 for 2DRank 
A) Birth place: country level 
B) Birth date : year level  
C) Gender : male or female  
D) Culture: the most spoken language 

(1) Computational 
investigation 

(2) Manual 
 investigation 

Me 



Spatial distribution: 
Where were they born? 



Spatial distribution 

Overall Western 



Spatial distribution 

11 editions are not European! 
Ex) AR, FA, HE, HI, JA, KO,  

MS, TH, TR,VI,ZH 



Spatial distribution 

Locality & Regionality 



Spatial distribution 

Ex) Arabic : LB,LY,OM,TN,SY 



Temporal distribution: 
When were they born? 



Temporal distribution 

Most are born after 17th century 
Peaks in BC 5th and BC 1st century 

in top PageRank people 



Temporal distribution 

Ex) Arabic & Persian from   
6th to 12th century 



Temporal distribution 

Locality is stronger by time 
Ex) EN, 19/21 in 20th century 



Gender distribution: 
Male or Female? 



Gender distribution - 1 

Overall male skewed 



Gender distribution - 2 

Females are growing 



Brief summary 

Spatial 
- Overall western 
- Local and regional pattern 

Temporal 
- After 18th century 
- Some peaks and middle ages 

Gender 
- Most of them are males 
- # of females are growing 



Global historical figures 

How top historical figures in 
Wikipedia are distributed in each 

Wikipedia edition? 



Global historical figure in Media 



Global historical figures 

Comparison our result to  
Hart’s top 100  

influential people 

43 people are overlapped 

Pantheon :  
44 overlapped 



Classes of historical figures 

(1) Global historical figures (HFs) 
(2) Local highly ranked HFs 
(3) Local low ranked HFs 



Network of cultures 

Cross cultural top persons as  
influence between cultures 

French  English English  French 



Network of cultures 

Napoleon 
Napoleon III 

 Descartes 

Shakespeare 
Elizabeth II 

English Wiki French Wiki 

3 

2 

Weighted & Directed 
network of cultures 



Network of cultures 



Google matrix of culture network 



Network of cultures 

All 

Before 
19th 

century 



More questions 

• Bigger data set? 
• Origin of skewness 
• Other items:   
Ex) Book, arts, food 



Conclusion 

• Cross-cultural study with Wikipedia 
• Important people across Wikipedia 
• Interaction of culture 
• Math. & Comp. methods 
• Pablo Aragon, David Laniado, A. Kaltenbrunner,  

S. Vigna & Dima 

• Preprint - http://arxiv.org/abs/1405.7183 
• Supporting information 
http://www.quantware.ups-tlse.fr/QWLIB/topwikipeople/ 

Thank you!! 
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