
Significant language co-occurrencies in 
Wikipedia editing activity 

Motivation: 
The Internet is shaped by multilingual 

communities; they exchange information 

and influence each other’s interests 

Languages differ in access to 

information and ability to disseminate it 

Information exchange is dominated by  

English and a handful of intermediate 

hub languages. Or is it? 

 

 

 

Research questions: 
Do various langugage editions of 

Wikipedia cover the same concepts by 

chance? 

Is information sharing  more intense 

between the peripheral languages? Or 

between the periphery and the hubs? 

What explains common editing interests 

of certain language communities? 

 

 

The network of significant co-editing ties between language pairs on Wikipdia. Link 

weight indicates a positive deviation of z-score from the threshold of randomness, higher 

weights indicate attraction and shared interest. Links are significant at the 99% level. Nodes 

are coloured according to the clusters found by the Infomap algorithm. Inter-cluster links 

indicate the aggregated strength of connection between all nodes of both clusters. For 

visualisation purposes, we display only 16 clusters and 113 strongest edges in the network. 

Data: 
4,5M edits in 110 languages to 

2,591,644 Wikipedia articles created 

between 2005-2013 

200,748 unique concepts, random 

stratified 1%-sample, bots excluded 

 

Main findings: 
Wikipedia editions cover the same 

concepts not due to chance 

Intense information sharing between 

peripheral languages; dominance of 

hubs disappears when accounting for 

size effects 

Clusters of shared interests are best 

explained by cultural (bilingualism, 

religion) and geographical proximity of 

language communities 

Comparison of empirical and synthetic data 

on shared concepts. White cells (11%) are 

explained by the null model, shades of 

blue/red show the distance from the 

lower/upper border of 95%-CI. Low explained 

variation suggests that non-random processes 

are in place. 

Contact: Anna Samoilenko 

anna.samoilenko@gesis.org 
@AnnySml 

Results of applying HypTrails to the trails of 

a random walker on the Wikipedia language 

co-editing network. The ranking of hypotheses 

should be compared for the same k. The most 

plausible hypotheses are: bilingual, shared 

religion, and Gravity law: force. 

Data: positive z-scores 

bilinguals 

shared religion 

Gravity law: force 

geoproximity 
Gravity law: energy 
uniform 
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Illustration of the z-score-based filtering method. We compare the difference between 

observed and expected co-editing activity of languages, find the cumulative z-score per 

language pair, and compare it to the threshold of significance t to filter out insignificant language 

pairs. We use Bonferroni correction to account for multiple comparisons. 

c. Network of significant links  a. A concept exists in several editions b. z-score per concept, language pair 

k, amount of belief 


