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Information shared on social media can spread 
quickly across the globe, crossing linguistic and 
national borders. 
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Information shared on social media can spread 
quickly across the globe, crossing linguistic and 
national borders. 

But we don’t really know how… 
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We quantify the role of multilinguals 
in cross-lingual information exchange 

on European Twitter
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Structural Role: To what extent are multilingual 
users bridges (positioned to share information)?
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Communication Influence: How does having a 
multilingual friend impact one’s sharing behavior?



Multilingual country pair (MCP) networks
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Multilingual country pair (MCP) networks

● Undirected network of mutual 
mentions from Decahose
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Multilingual country pair (MCP) networks

● Undirected network of mutual 
mentions from Decahose

● Location inference to get 
nodes and edges from Cx ∪ Cy
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Multilingual country pair (MCP) networks
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● Location inference to get 
nodes and edges from Cx ∪ Cy

● Cx & Cy must have single, 
distinct dominant languages

1414

Lx 
Ly

(Lx,Ly)

Cx Cy



Multilingual country pair (MCP) networks

● Undirected network of mutual 
mentions from Decahose

● Location inference to get 
nodes and edges from Cx ∪ Cy

● Cx & Cy must have single, 
distinct dominant languages

● ~250 MCPs from Europe 
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Identifying multilingual Twitter users
● We determine a user’s language use based on 

tweet text using Twitter’s LangID 
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Identifying multilingual Twitter users
● We determine a user’s language use based on 

tweet text using Twitter’s LangID 

● A multilingual user of Lx and Ly has at least 10% of 
their tweets in each language

● This captures language performances on Twitter. 
We know nothing about offline multilingualism
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Measuring structural role
To what extent are multilingual users 

bridges (positioned to share information)?
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Measuring structural role
To what extent are multilingual users 

bridges (positioned to share information)?
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Measuring structural role
To what extent are multilingual users 

bridges (positioned to share information)?
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Unit Users from Cx who post in Lx

Treatment Posting in Lx and Ly

Outcome Betweenness centrality (log)



Measuring communication influence
How does having a multilingual friend 

impact one’s sharing behavior?
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Measuring communication influence
How does having a multilingual friend 

impact one’s sharing behavior?
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Measuring communication influence
How does having a multilingual friend 

impact one’s sharing behavior?
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Unit Monolinguals from Cx who use Lx 

Treatment Having a multilingual friend who 
posts in Lx and Ly

Outcome



Measuring communication influence
How does having a multilingual friend 

impact one’s sharing behavior?
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Unit Monolinguals from Cx who use Lx 

Treatment Having a multilingual friend who 
posts in Lx and Ly

Outcome Sharing a hashtag associated with Ly



Causal Inference Design
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How would betweenness centrality be 
different in a counterfactual world where a 
multilingual were monolingual instead?



Causal Inference Design
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Causal Inference Design
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How would betweenness centrality be 
different in a counterfactual world where a 
multilingual were monolingual instead?



Multilinguals are important! 
For a user in Cx, posting in both Lx & Ly increases: 
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Multilinguals are important! 
For a user in Cx, posting in both Lx & Ly increases: 

● Betweenness centrality by 13.5%
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Multilinguals are important! 
For a user in Cx, posting in both Lx & Ly increases: 

● Betweenness centrality by 13.5%

● Odds of a Lx friend sharing Ly hashtags 4-fold
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But there’s a lot of variation across pairs
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See paper for analyses of variation across geographic, demographic, 
political, economic, and linguistic relationships between countries



How does the effect of multilinguals 
varies across content topic? 

● Multilingual contextualized topic model (CTM) 
to identify 50 topics [Bianchi et al., 2021]

● Assign hashtags to topic
● Topic-intrusion in 5 languages for evaluation
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Political > 
entertainment
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Newer social 
movements > 
Older movements
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Job 
opportunities
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● Structural role and communication influence of 
multilinguals in cross-lingual information exchange

Conclusion
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multilinguals in cross-lingual information exchange

● Multilinguals play important role overall, with the biggest 
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● Future: nuancing multilingualism, platform implications 
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Thank you! Ευχαριστώ! 
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● Structural role and communication influence of 
multilinguals in cross-lingual information exchange

● Multilinguals play important role overall, with the biggest 
effects in spreading otherwise less-accessible information

● Future: nuancing multilingualism, platform implications 

Conclusion



Additional Slides
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Identifying domains by language
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Domains shared in 
all tweets from all 

European countries

Domains shared in 
all tweets in 
language L1

Log-odds to get 100 
domains most 

associated with L1 

Filter domains in 
the top 200 overall 
or with count ≤ 10

● We include retweets to determine top domains/hashtags by language 
and users’ sharing of domains/hashtags



Identifying hashtags by language
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Hashtags shared in 
all tweets from all 

European countries

Hashtags shared in 
all tweets in 
language L1

Log-odds to get 100 
hashtags most 

associated with L1

Filter hashtags in 
the top 200 overall 
or with count ≤ 10 

● Trending hashtags change fast, so top hashtags calculated 
for 14 day intervals. 

● A user shares a hashtag from language L if they share a top 
L hashtag from interval i during interval i or i+1
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But there’s a lot of variation across pairs
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But there’s a lot of variation across pairs
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Larger effects when Cx and Cy are far apart 

Western European 
multilinguals who post in 
Eastern European 
languages have an 
especially big influence
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Measuring linguistic closeness
Level 0: no established relationship

● (German, Turkish), (Spanish, Hungarian)

Level 1: same family
● (German, Polish), (Spanish, Russian)

Level 2: same branch
● (German, Swedish), (Russian, Latvian)

Level 3: same sub-branch
● (Spanish, Portuguese), (Russian, Polish)
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Indo-European Uralic

Balto-SlavicGermanic Italic

Baltic SlavicWest 
Germanic

Turkic

RomanceNorth 
Germanic

Does not consider similarities due to language contact (e.g. lexical borrowing)



Time differences and ATT
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Identifying topics in cross-lingual diffusion
● Train multilingual contextualized topic model (CTM) to 

identify 50 topics (Bianchi et al., 2021)

● Assign tweets to the most highly-weighted topic
● Assign hashtags to the most common topic of tweets in 

which they appear.
● Evaluated with topic-intrusion test in 5 languages
● Re-run hashtag diffusion study for each topic
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Hashtag intrusion test evaluation
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Cross-country topical variation

The distribution of hashtags in these macro-topics varies 
substantially across countries, thus presenting a possible 
confound when considering country pair-level effects. 


