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Content integrity

Citing 
the 
source

“Citations have several important purposes: [...] to allow 
the reader to determine independently whether the 
referenced material supports the author's argument in 
the claimed way, and to help the reader gauge the 
strength and validity of the material the author has used.”
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Wikipedia's verifiability policy requires inline 
citations for any material challenged or 

likely to be challenged, and for all 
quotations, anywhere in article space [1].

[1] https://en.wikipedia.org/wiki/Wikipedia:Citing_sources
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https://en.wikipedia.org/wiki/Wikipedia:Citing_sources


Citing the source

4



Understanding readers’ interactions with 
references is crucial:

● to understand the role of editors and policies 
in maintaining high quality information

● to study what can increase interest in the 
reference content

● to design visualizations and tools to support 
content referencing
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To what extent do users engage with citations 
when reading Wikipedia?

What features of a page predict whether a reader 
will interact with a citation on the page?

What features of a citation predict whether a 
reader will interact with it?
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RQ1:

RQ3:

RQ2:
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pageLoad

fnHover

fnClick

upClick

extClick

refClick



9

pageLoad
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fnClick
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upClick
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fnHover
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refClick
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extClick



Data Collection
● English Wikipedia
● Client-side instrumentation
● 2 main rounds 4 weeks (33% sampling):

○ October ‘18
○ April ‘19

● Privacy constraints:
○ All data comes from non logged-in users only. 
○ We stored only anonymised summaries.
○ Sensitive data purged after 90 days.
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96M events collected
(pageLoad excluded)
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96M events collected
(pageLoad excluded)
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96M events collected
(pageLoad excluded)
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96M events collected
(pageLoad excluded)
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96M events collected
(pageLoad excluded)
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RQ1:

To what extent do users 
engage with citations when 

reading Wikipedia?
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Given random page-load, what is the 
probability of observing an interaction with 

the references?

Citation 
Click-through rate

Page loads with at least 1 click

Total page loads
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Probability of at least 1 citation click
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1:340
Probability of at least 1 citation click
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Probability of at least 1 footnote hover
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Probability of hovers

1:70
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Transition probability

Example:
pageLoad → pageLoad → fnHover → refClick → END
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46.9%
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46.9%

33.8%
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46.9%

33.8% 1.1%
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46.9%

33.8%

28.4%

1.1%
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Mainly Google 
Books

Top destination of readers leaving through the references



RQ1: Take away

● 1 in 340 page loads has clicks on the references

● 1 in 70 page loads has hover events

● The most frequent destination of the outgoing traffic from 
Wikipedia are Google subdomains, scientific articles, and news 
websites.
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RQ2:

What features of a page predict 
whether a reader will interact
with a citation on the page?
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52 page 
features

From the page source code

● Page length
● Number of references

From page-load data

● Popularity

From Wikimedia ORES (Scoring Platform)

● Topics
○ Vector of 42 topics: Sports, Art, 

Medicine, Science, Space…
● Quality class

○ Stub, Start, C-Class, B-Class, Good 
Article, Featured Article
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Dataset:

From the same 
session we extracted 
one page load with 
click (positive) on 
references and one 
without (negative).

938K sample

Logistic regression

AUC 0.6

Topics
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Quality?



Matched dataset using propensity score
Forced conditions: at least 100 page-loads in 4 weeks, difference in length no more than 10%

854K samples

Low quality High quality
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Consistent 
difference

Effect of Quality (Blue, Orange) and 
Popularity (X) on Click-through rate
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Even stronger result by investigating

page length
(one of the feature contributing to quality)

Controlling for type of article and readers 
community
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RQ2: Take away

● Readers tend to interact more (1) on 
the references of pages with limited 
content: short articles and with poor 
quality.

● Popular articles have lower CT rate.



RQ3:

What features of a citation 
predict whether a reader will

interact with it?
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Matched dataset

One references with interaction and 
one without, taken from the same 
page-load.

Constraints:

● Negative: the closest reference
● One pair per reader
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1.8M pairs
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The words with higher positive contribution in the 
prediction are 

Case 1: about recent events
2019

Case 2: about open access resources
Free, PDF

Case 3: about human aspects
born, died, relationship, family, wife, …

Features analysis
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What we learned
● RQ1: 1 in 340 page-views has clicks on the 

references, and 1 in 70 has hover events

● RQ2: Readers tend to engage more with the 
references of short pages. In relative terms 
(CTR), popular pages shows less interaction 
with the references

● RQ3: Readers engage more with references 
about recent events, describing human 
aspects, and offering open access
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What are the implications?

Results enable researchers to develop novel theories about 
readers’ information needs.

Results can support prioritizing efforts towards improving 
information reliability.

We observed the importance of open access and open science 
initiatives.
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Design of model to predict lack of information 
by using signal from interaction patterns.

Prioritize the content to expand based not the 
interaction level.

Prioritize the sentences that need a reference 
based on the readers interest.

In Practice for Wikipedia?
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