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Scalably Vertex-Programmable Ideological Forests 
from Certain Political Twitterverses: 
US 2016, UK 2017 & SE 2018 Elections

PART - I

 “Lessons from Ideological Forests ...”
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Disclaimer! This is a highly empirical presentation.
● +-*/ Game: Statistical Hypothesis Testing and Estimation while limiting oneself to 

scalable fault-tolerant distributed programs (sort, join and pregel on distributed graphs) 
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Spark D3 Demo



Definition (Hate Group):

The SPLC does not 
necessarily consider all 
groups or individuals on its 
“Extremist Files” as violent or 
engaged in criminal activities, 
but rather identifies any 
group or individual “whose 
beliefs or practices attack 
or malign an entire class of 
people, typically for their 
immutable characteristics”.

The database does not include foreign hate 
groups or extremist groups such as ISIS, Al 
Qaeda, or Boko Haram, as its focus is on 
American hate groups.

Southern Poverty Law Center (2016) Hate map. SPLC. 
October 11, 2013 4:00 AM, Available from 
https://www.splcenter.org/hate-map. Accessed on May 28, 
2017.
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● SparkSQL: Twitter Experimental Designs via 
parquet single-column JSON string of each 
status update as one row

○ future-proofing evolving schema
○ input to generic SparkML pipelines

● GraphX: Pregel-programmed Network Design
● SparkML/lib: various standard algorithms
● Spark Core: distributed sort and join

ELT Designs by Tweet Anatomy & Transmission Tree

See Project MEP: Meme Evolution Programme at 

http://lamastex.org/lmse/mep/ and the databricks notebook

http://lamastex.org/lmse/mep/src/TweetAnatomyAndTrans

missionTree.html
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This is reality folks
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SWDPL = shortest 
weighted directed 
path length
via GraphX Pregel  

SWDPL(      ,  L1) = 3
SWDPL(      ,  L2) = 1
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SWDPL(      ,  L1) = 4
SWDPL(      ,  L2) = 3

distance(      ,      ) 
= |3-4| + |1-3| 
= 3
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From distance between 
every pair of users 
(based on a given set of 
Landmark accounts) we 
can obtain a retweet 
ideological tree of the 
population via 
Neighbor-Joining 
algorithm.
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● Customizable dynamically 
adaptable set of set of 
“landmark” accounts to define 
the desired notion of diversity 
in the population ideological 
forests 

● “Where Am I?” Operator for a 
kind of “ideological weather 
report” that can be done by 
any Citizen “towards 
participatory democracy in the 
big data age!”

● Live Research on:                 
Meme Evolution Programme 

○ https://bit.ly/2OTiUH9    
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PART - II

 “Polarised State of the Swedish Political Twitterverse”
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Twitter interactions 

• Histogram för freq av varje sort
• Kanske screen shots för att 

förtydliga vad skillnaderna är 



Data

• Meme evolution programme Sverige, 
Raazesh Sainudiin

• Mattias Gardell, field ethnography, 
department of theology Uppsala 

• Simon Lindgren, digital sociology, 
department of  sociology Umeå

• 91 million tweets

.



What data do we want?

• Structure of the Swedish 
Twitter network around the 
2018 general election

• Swedish Twitter users
• Not bots or other spam 



• Language filter 
– exclude non-Swedish Twitter users

• High frequency filter on retweets 

Cleaning Data 



Language Filter

• Every language has a unique 
letter frequency

• Swedish letter frequency 
compared to user letter frequency 

• Remove punctuations, emojis, 
white space, etc ✨🎉🧶조선글

• Removepunctuationsemojiswhite
spaceetc조선글

• non-Swedish letter is mapped to *



Tolerance of Distance to Swedish

• A “Swedish word” in our sense: 
ajhbksdnmäaösfmsakfpåslfafebgh
mtk

• Result: Tolerance 5% gave max 
distance 0.485

Distributions
• Swedish letter frequency
• Users tweet length



Language filter

• We made sure that 
language was closer to 
Swedish than English

• Result:  Reduced data 
from 91 to 29 million 
data points

 

Sample of the language distribution before cleaning 

swedish



High Frequency Filter  

• Frequent retweets 
– Anyone retweeting the same person more often than 

1000 times over the 8 months was taken out of the data 
(more than 4 times a day on average)



Distributed Vertex Programming

• With the clean data, we want to group similar users for 
analysis
– This is easily done if we have a graph

• Problem: Computing things on large graph
– Solution: Only pass messages between neighbours!



Distributed Vertex Programming
• Every vertex begins with an 

initial state
• Vertices send a message to 

their neighbours
• Each vertex updates its state 

based on incoming messages
• A vertex can choose to halt, 

not participating in the next 
iteration

• This is called a Pregel program

Example. Finding largest state in strongly 
connected graph:



Clustering

• We want to create clusters of retweeting users

• First we need a directed graph of retweet network
– Vertices: Users and their unique ID
– Edges: If A retweets B, include edge from B to A 
– We get a directed, multi-edged, looped graph



Clustering

• We only consider users who appear in the 
largest connected component of the graph
- Computing the connected components is 

done by a Pregel program

• 89.9% of users are in the largest component



Clustering

• We cluster users based on who they retweet
– Pregel program implementing label propagation

• Initial state: ID of the vertex
• Sent Message: Current state
• Update: Take mode of incoming messages



Clustering

• Pros
– Relatively cheap
– No information about graph necessary

• Cons
– Convergence not guaranteed
– Can put all vertices in the same cluster



Swedish!

Clustering
• After 10 iterations, 

the three Swedish 
clusters have 
settled

Cluster Size



Twitter Interactions 
Between Clusters

● Build network based on retweets or reply tweets
● Form clusters on the network with label propagation
● Test the clustering with unseen retweets and replies
● Stochastic block model
● Probability for edge, p within clusters, q between clusters 



Twitter interactions 
between clusters

Tweet Type Within Between

Retweet 67.6% 32.4%

Reply Tweet 45.4% 54.6%

Random connection 0.38% 99.62%

Tweet Type Within Between

Retweet 1.49% 98.51%

Reply Tweet 9.79% 90.21%

Random connection 0.00057% 99.99943%

Retweet Network Reply Network



Exploring the Clusters





Kolmogorov–Smirnov Test





Hashtag-Distribution 

migpol Expressen hundralappen twittpuck



Hashtag Distribution in Retweets
• h0: Is the hashtag distribution of the 

clusters different from the global 
distribution?

• Sampled random subgraphs 1000 times 
with same size as the cluster for each 
cluster

• Total variation distance  from sampled 
graphs to global hashtag distribution

• Null hypothesis was rejected for all 3 
clusters with 0.1 % significance 

Clusters Interval Obs

Right-wing [0.042,0.044] 0.149

Left-wing   [0.078,0.082] 0.541

Sport      [0.261,0.284] 0.744



Common Hashtags in Clusters

Left-wing 
cluster

Cluster with a 
sporty touch

Right-wing 
cluster





Retweets - URLs   

www.svt.se www.svd.se



Shortest Weighted Path

● Distributed Dijkstra’s algorithm
● Weights - Number of retweets
● Landmarks - Key users
● Degrees of separation



Shortest Weighted Path



K-Means



Bisecting K-Means

Hanif Bali(M) Isabella Lövin(MP) Jonas Sjöstedt(V)
Paula Bieler(SD) Jeff Ahl(AFS)

Nazispotting katjanouch





Swedish Twitter 

Overall Conclusions: 
• Clustering captures political affiliation
• The clusters use different news sources 
• Different distributions of hashtags and URLs 
• We intended to also look closer at the content of 

the tweet-text itself but the method we had 
available didn’t give meaningful results
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