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Identify and address threats to content
integrity
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Content Integrity. secondry sources

Characterize the integrity of multimedia

knowledge

Help contributors monitor violations of core
content policies and assess information
reliability
o Help editors find sentences missing citations
o Understand, structure and improve citations and

«.» their usage
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Wikipedia:Verifiability

In Wikipedia, verifiability means other people using the encyclopedia can check that the information comes from a reliable
source. All material in Wikipedia mainspace, including everything in articles, lists and captions, must be verifiable. All quotations,
and any material whose verifiability has been challenged or is likely to be challenged, must include an inline citation that directly
supports the material


https://en.wikipedia.org/wiki/Wikipedia
https://en.wikipedia.org/wiki/Wikipedia:Verifiability#What_counts_as_a_reliable_source
https://en.wikipedia.org/wiki/Wikipedia:Verifiability#What_counts_as_a_reliable_source
https://en.wikipedia.org/wiki/Wikipedia:Mainspace
https://en.wikipedia.org/wiki/Wikipedia:INCITE

Key to Verlﬁablllty Reliable source: not

presence of reliable sources self-published research,
blogs, etc



Citation needed

{{Citation needed}} template is manually H
added by editors to signal that the reader
should read the content with care, and also

that help is welcome to support the -
statement. L

{{Citation needed|reason=Your explanation here|date=September 2019}}



Recent Changes

est people

Greta Thunberg

P3 edits'per minute



https://docs.google.com/file/d/1pfvmijZWo4VA-83KjnArPAxDu0GnyEo4/preview

Can we help editors identify if and
why Wikipedia statements need
citations?

(using machine learning)
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Wikipedia:Verifiability
p .
In Wikipedia, verifiability means other people using the encyclopedia can check that the information
comes from a reliable source. All material in Wikipedia mainspace, including everything in articles,

lists and captions, must be verifiable. All quotations, and any material whose verifiability has

been challenged or is likely to be challenged. must
include an inline citation that directly supports the material What needs tO be CIted')

Wikipedia:Policies and guidelines

From Wikipedia, the free encyclopedia


https://en.wikipedia.org/wiki/Wikipedia
https://en.wikipedia.org/wiki/Wikipedia:Verifiability#What_counts_as_a_reliable_source
https://en.wikipedia.org/wiki/Wikipedia:Mainspace
https://en.wikipedia.org/wiki/Wikipedia:INCITE

Citation Reason Taxonomy

Detecting DCe'tte(t:'tmg
Citation Need Iitation
Reason

lliff’ “Why ’y



Citation Reason Taxonomy: Requirements

e A systematic definition of what needs citations and what doesn't
e Needs to be grounded in needs and rules of the Wiki Community

e Needs to be multilingual (beyond english-only)



Citation Reason Taxonomy: Problems

e C(itation guidelines are not “exact”
Wikipedia:You don't need to Wikipedia:You do need to
cite that the sky is blue cite that the sky is blue

e C(itation Guidelines might not be universal across
languages



Citation Reason Taxonomy: Methods

e (Jualitative analysis and understanding of citation guidelines

across 3 languages - Italian, French and English

e Multilingual User Study with data annotation



Citation Reason Taxonomy:
Studying, analyzing and clustering citation policies from English,
French and ltalian Wikipedias

Category Rule Needs Cit? References
Objective Cases Direct Quotations Y 1 hitps:/fen.wikipedia.org/w

/Wikipedia:Manua!

Statistics and Data Y en.wikipedia.orghwikiWikipedia:lnline.
Published Opinion Y n.wikipedia.orgwikiWikipedia:Verifiability#Responsibility for providing ¢
Close Paraphrasing Y. en.wikipedia.org/wiki\Wikipedia;Citing_sources#Dealing_with_unsourced_materia
Likely To Be Challenged Similar statements in the past have been tagged as 'citation needed' Y en.wikipedia org/wikilWikipedia:Citing_sources#When and why to cite sources
Similar statements in the past have been removed or discussed for sourcing
reasons Y 6 en.wikipedia. orgiwikiWikipedia:Likely_to_be_challenged
Controversial Facts (see [13] for a list of controversial
issues) Facts from Fringe and Conspiracy theories Y. 7 hitps:/fen.wikipedia.orgiwikiWikipedia:Neutral_point_of_view#Contr subjects
Facets of identity outlined at en:WP:CATEGRS Y. 8 https:iien.wikipedia.oro/wikiWikipedia:When to_cite
Surprising Claims (not widely accepted) Y dia.orp/wikiTemplate:Citi
Tergiversation (Weasel Words) - complete list of words to watch in [15] Y. 10 h n wikipedia.org/wikiWikipedia:Citation_needed
Statements about a Living Person, which indicate either positive or negative
action/opinion
Personal information about a living person, including details such as exact date of
birth, relationship status, ethnicity, etc
Technical Knowledge Scientific fact Y 11 hitps:/len.wikipedia.orgwikiWikipedia:Verifiability#Excepti s_require_e;
Medical claims (very dense citations needed) ¥ 12 n ipedia.orowikiWikipedia:Common_knowledge
Statement on X being legalillegal Y. ikipedia.orgwiki\Wikipedia:List of controversial issues
Historical claims (not common knowledge) Y 14 hitps://en.wikipedia.orgwikiWikipedia:Citation_underkil
Linguistic usage (not common knowledge) Y 15 hitps://en.wikipedia. orgiwikiWikipedia:Manual_of Style s to_watch#Contentious labels
16 likipedia:What_the_Good. _are_not#.262.29_Fac te_and_verifiable
Common Knowledge Established historical fact (Cesar was a Roman) N 17 Wikipedia:B; of living_persons#Reliable_sources
Geographic information you can find on google maps N
Observable Facts (Pisa Tower is Leaning) N
National Associations (ltalians Speak Italian) N
Math truism N
Elementarv Knowledae on counts. time. etc N



Citation Reason Taxonomy:
Studying citation need with English, French and Italian editors

co00 WiiLabel Does the sentence
. need a citation?

Please read the highighted statement and judge whether a citation is needed, following these guidelipes”. Please also provide a
reason for your choice using the free text box.
Please use all the necessary contextual information (article title, position in article, surri ing text, ....) to help your decision.
itation Not Nee C
‘ Wh
write reason here [required] y?
4

. ) ::::mml phenomena . ‘_‘
Article with P

highlighted

sentence

[ Wikilabels experiment translated in 3 languages ]




Citation Reason Taxonomy: Final Taxonomy

Reasons for adding a citationiedi

The statement appears to be a direct quotation or close paraphrase of a source

The statement contains statistics or data

The statement contains surprising or potentially controversial claims - e.g. a conspiracy theory
The statement contains claims about a person's subjective opinion or idea about something

The statement contains claims about a person's private life - e.g. date of birth, relationship status.
The statement contains technical or scientific claims

The statement contains claims about general or historical facts that are not common knowledge

Reasons for not adding a citation(edit]

The statement only contains common knowledge - e.g. established historical or observable facts
The statement is in the lead section and its content is referenced elsewhere in the article

The statement is about a plot or character of a book/movie that is the main subject of the article

The statement only contains claims that have been referenced elsewhere in the paragraph or article


https://meta.wikimedia.org/w/index.php?title=Research_talk:Identification_of_Unsourced_Statements/Labeling_Pilot&action=edit&section=2
https://meta.wikimedia.org/w/index.php?title=Research_talk:Identification_of_Unsourced_Statements/Labeling_Pilot&action=edit&section=3

Detecting
Citation
Reason

Detecting
Citation Need

llif" llwhy"



Citation Need Task:

does this statement need a citation? A binary classification task.

Data Collection
Data Modeling

Evaluation and Result Interpretation



Citation Need Task: Data Collection

English Wikipedia

But models are now ready for French and Italian too

Binary labels
POSITIVE examples: NEGATIVE examples:
10,000 statements with a citation 10,000 statements without a citation

3 Article Sources to test generalizability:

FEATURED articles: LOW QUALITY articles. RANDOM articles. Articles
Best articles in Articles missing citations - of varying quality and
Wikipedia positives statements with topics randomly sampled

citation needed tag. from Wikipedia



Citation Need Task: Data Modeling

Section title word
embeddings (Glove 100)

embeddings (Glove 100)

[Sentence word




Section information is

Citation Need Task: Model Accuracy | important for Feature

articles
Accuracy of Classifier configurations across datasets
-B8- RNN_Gru+Attentiontsecion  ______ .
0.1 -B RNN_Gru*Attention :{ - | : :
1 B RNN_Gru+section ol (“Accuracyin generalis )
O RNN_Gru ,,.-'"____:::::" . .
0.35—: @ Dictionaries o _---- _.—-'_"_(.-;7——“—_? = a ' SUbStantla”y hlgh 3cross
@ Word Vectors _______--===""TT T ' V o ‘t‘ datasets [Up tO 90 A’l For FA
S E] ."gf-” - S ______ " with Section information,
S | e e e ] ) ]
S ] R \_83% without Section info) /
~ 1 e L L -3
W 0.75 NSRS
i e (5}
0.7
] o
0.65
] ] ]
06 T T T
Random Citation Needed Featured Articles

Data quality



Factual and assertive verbs are among
the most highly related with citation
need - section is very important for
well-designed articles

Citation Need Task: Analysis

FA LON RND

Section -0.621 | underline 0.054 | say 0.084
say 0.107 | say 0.0546 | underline 0.0842
underline 0.107 | believe 0.042 | Section -0.072
realize 0.068 | disagree  0.040 | report 0.062
suggest 0.068 | claim 0.039 | tell 0.062

Table 3: Point-Biserial Correlation Coefficient between cita-
tion need labels and individual feature values



Citation Need Task: Model's attention weights

Statlstlcs :

d that throughout florida the storm damaged 101 241 homes and destroyed
approxnmately 63 000 others the vast majority in dade county with about 175 000 people
rendered homeless

Scientific

in this setting the mathematics describing the gravitational field simplifies drastically and
one can study quantum gravity using familiar methods from quantum field theory
eliminating the need for string theory or other more radical approaches to quantum gravity in
four dimensions

Life

writer paul dini batman : the animated series detective comics was first approached by dc
comics around late 2007 about the prospect of creating a story for an original batman video
game

Opinion

claimed the humor kept them plowing through the game regardless of the issues they
encountered and were disappointed when the game steadily lost this approach in the later
stages

History

in the 18th - century king charles iii of spain commissioned anton raphael mengs to paint the
triumph of trajan on the ceiling of the banquet hall of the royal palace of madrid considered
among the best works of this artist

Quotation

writer peter hastings said that he unintentionally created these catchphrases when he wrote
the episode win big and then producer sherri stoner used them and had them put into later
episodes

Controversial

victoria withdrew from publi€ life and her seclusion eroded some of albert work in
attempting to re - model the monarchy as a national institution setting a moral if not political
example

Other

this theorem is ultimately connected with the spectral characterization of as the eigenvalue
associated with the heisenberg uncertainty principle and the fact that equality holds in the
uncertainty principle only for the gaussian function

Again factual verbs + weasel words + domain-specific terms




Citation Need Task: Model's Generalizability

random -

0784

0.762 Model trained on featured

articles generalizes across
datasets

test

featured articles

citation needed
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Detecting
Citation
Reason

llif’l llwhy"



Citation Reason Task:
Why does this statement need a citation? A multiclass classification task.

Taxonomy Building -- done!
Data Collection

Evaluation and Result Interpretation



Citation Reason Task: Data Collection

[ MTURK experiment: why does this statement need a citation? |
Wikipedia Article: Norwich City F.C

Sentence to be categorized:

Actor Hugh Jackman is also a fan of the club, having been taken to Carrow Road as a child by his
English mother, though he turned down an opportunity to become an investor in the club in 2010

4000 sentences with
citations from
Featured articles

Choose a category:

Quotation

8 categories to choose between - mutually exclusive ]




Citation Reason Task: Data Collection Results

statistcs{ 0  0.036 0.089 0 0 0 0 074 / \
scientific{ 0 0 0018 0 0 0 1 0 Agreement IS
2 other= 0 0 0 0 008 0 0 0 generally hlgh, bUt
§ opinion4 0  0.036 0.018 0 0.167 | 1 0 0 we ana|y2ed the
L
L life4 0 0 0054 0 0085 —6—0 0 | cases where
. . | \ .
(ZD historical {884} 0.241 0.768 0 0.667 © 0 0286 agreement IS |ower,
directquotation{ 0 0714 003 MM 0o o 0 0 and actually
controversial 4 0 0 0018 0 0 0 0 0 discover that reason
S & P e ¢ @ classes are not
) & & ¢ & & .
ISEC & 8 mutually exclusive!
S 6\‘@0
Experts

Figure 3: Confusion matrix indicating the agreement
between Mechanical Turk workers ("non-experts") and
Wikipedia editors ("experts"). The darker the square, the
higher the percent agreement between the two groups



Citation Reason Task: Data Modeling, network finetuning

[ quotation, statistics, controversial, opinion, life, scientific, historical ]\

( T )
dense .
7 [ Multiclass labels ]
( encoded statement ]
attention weights > T

or

embeddings (Glove 100)

(ay ... cx13)
% hwor . M M
Sentence word [ Meecion | | Section title word
embeddings (Glove 100)

@ contex
vect




Citation Reason Task: Classification Results

pre-trained

no pre-training

4 h

Accuracy is higher for classes where we have
higher number of data examples

Distribution of reason labels annotated by non-experts (large scale)

. historical
. quotation

B scientific
opinion
statistics

private life

.......... —r—r—t—T—T—T—T—t—7T—T—7—T1—  other

P R F1 p R F1
direct quotation 0.44 0.65 0.52 043 046 045
statistics 0.20 0.20 0.20 0.28 0.15 0.19
controversial 0.12 0.02 0.04 0.04 0.01 0.02
opinion 0.20 0.12 0.15 019 0.12 0.15
life __0.13__0.06.__0.09__ 030 0.06 0.10
scientific | 062 056 0.59 10 56
historical :\__9:§§___Q.§_7___9._6_1__j 0.54 0.74 0.62
other 0.13 005 0.07 0.14 0.08 0.10
avg. 030 0.29 0.28 031 028 0.27

Table 6: Citation reason prediction based on a pre-trained
RNN}® model on the FA dataset, and a RNN;® which we

train only on the citation reason dataset.

i : > . controversial
\ percentage of statement labeled /




WHAT'S NEXT?




Understanding citation quality at scale

Average Citation Quality per Topic
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citation quality



Citation Needed Temblate Recommendation API

Research:Identification of Unsourced Statements/API design research

G 4

< Research:ldentification of Unsourced Statements

Tracked in Phabricator

i h project i :
This page documents a research project in progress Task T228816

Information may be incomplete and change as the project progresses.

Please contact the project lead before formally citing or reusing results from
this page. Created
21:59, 31 July 2019 (UTC)

Contact
We will perform interviews with tool developers and subject matter experts to understand how to make Jonathan Morgan
the output of the Citation Needed and Citation Reason models easy for them to build tools that use Wikimedia Foundation

these models to help Wikipedia editors identify and address unsourced statements in Wikipedia
Collaborators

articles.
Miriam Redi
Wikimedia Foundation
— Contents
Duration: 2019-August
-7
~ Research goals s

Research:Projects
This research project is focused on identifying design requirements for a service to make the classifications of the Unsourced Statement
models available to volunteer tool developers within the Wikimedia Movement. We hope that these tool developers, in turn, develop tools

(e.g. bots, gadgets, web applications) that editors can use to identify and correct unsourced statements.



Thank you é

miriana@wikimedia.org

@mad_astronaut

Project page: https//fhetalvikimedia.org/wiki/Researttdentification_of_Unsourced_Statements

Code: Rtps:/github.com/mirrys/citation-needéd-paper/

Datal Atths:/flashare.com/articles/ Citatiefl_Reasbn’ Dataset/7756226

Paper: https:/arxiv.org/pdf/190211118.pdf

WIKIMEDIA

FOUNDATION



mailto:miriam@wikimedia.org
https://meta.wikimedia.org/wiki/Research:Identification_of_Unsourced_Statements
https://github.com/mirrys/citation-needed-paper/
https://figshare.com/articles/%20Citation_Reason_Dataset/7756226
https://arxiv.org/pdf/1902.11116.pdf

A major entry point into the scholarly literature ...
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You’re welcome, college students.



The world's most visited online medical resource

Heilman and West (2015)

July 2014
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http://doi.org/10.2196/jmir.4069
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We have a new blockchain news roundup newsletter, it's delightful

Forget what your school says, MIT research

proves Wikipedia is a source for science
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