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1.
Navigation patterns 
on Wikipedia



How does the 
organisation of 
information on 
Wikipedia shape 
user traffic?
Gildersleve, P., & Yasseri, T. (2018). 
Inspiration, captivation, and 
misdirection: Emergent properties in 
networks of online navigation. Complex 
Networks IX (CompleNet 2018).
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Wikipedia Clickstream
▪ Month long counts for transitions on hyperlinks 

between all (English) Wikipedia articles 
▪ Weighted, directed network of Wikipedia articles 
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Sources & Sinks, Bottlenecks & Distributors

§ Volume of traffic through articles
§ Sourcing coefficient:

§ 𝐺 = !!"#"!$%
!!"##!$%

§ Diversity of traffic through articles
§ Spreading coefficient:

§ D = $𝜎$%& − $𝜎'(
§ $𝜎 = − )
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k	=	in/out	degree,	S	=	in/out	strength,	
w	=	edge	weight6
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Distinct Navigational Roles

▪ Different sourcing / spreading behaviour

▪ Identify deficiencies & errors in the article network
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Conclusions

▪ Different navigation patterns for different article 
types

▪ Use sourcing/spreading behaviour to identify 
deficiencies & errors in the article network

▪ Demonstration of wider network science, using 
traffic to study the underlying structure 
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2.
News & Collective 
Attention



“Quotations are commonly 
printed as a means of 
inspiration and to invoke 
philosophical thoughts 
from the reader.
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How do people 
browse Wikipedia 
in response to news 
events?
Forthcoming PhD submission & articles
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News reactions on Wikipedia
▪ Wiki articles are very different from news articles

▪ Detect which groups of Wikipedia articles are 
accessed together in response to a news event

▪ Persistent groupings across time represent news 
topics

▪ Compare to established news agendas
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▪ 1 year, >4000 events
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Extracting article networks 

▪ Can easily get networks of articles for each event 
using all links

▪ How to get meaningful groups of articles?
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Temporal community detection
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▪ Article network structure
▪ Long term effects

▪ Get the groups of articles that are strongly connected 
AND have similar patterns of page views

▪ Page view correlations
▪ Short term effects
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Top News Topics on Wikipedia 2018
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Topic Occurrences

US politics 150

Israel-Palestine relations 120

ISIL & Syrian Civil War 64

Trump & family 61

North Korea-South Korea relations 52

War in Afghanistan 41

Yemen Civil War 40

Hurricane & typhoon season 37

Catalan Independence 34

Russian political interference in the US 34

Topic Excess Page Views

FIFA World Cup 3,241,088

Hurricane & typhoon season 2,808,970

US mass shootings 2,732,908

Skripal poisoning 2,732,084

US politics 2,309,737

Israel-Palestine relations 1,847,287

US govt shutdown 1,749,788

California Wildfires 1,520,025

UK monarchy (Royal Wedding) 1,483,574

US-North Korea relations 1,102,729



Conclusions & Further Work

▪ Wikipedia is not a news website, but it is an 
important news information resource

▪ Patterns of browsing on Wikipedia reflect wider 
news agenda

▪ Detecting news topics allows further network-
level study e.g. clustering events & topics based 
on dynamics, and predicting page views
▫ (the rest of my PhD!)
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Thank you
Any questions?
You can find me at:
@pgildersleve
patrick.gildersleve@oii.ox.ac.uk
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Temporal Community Detection I

▪ For each news event:
▪ Use the hyperlink network as a constraint
▪ Take rolling Pearson correlation of page view 

time series for linked articles around date of 
event ►Multilayer network

▪ Apply Leiden algorithm with constant Potts 
model
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Temporal Community Detection II

▪ From all events, take all communities
▪ Construct higher order network

▫ Nodes = Communities, Edges = 
Weighted Jaccard similarity

▪ Run community detection again on 
new network
▫ Leiden, constant Potts, single layer

▪ The new clusters represent info 
topics, apply page view filter to 
identify news topics
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