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Abstract

In this work, we study disagreements in discussions around Wikidata, an online knowledge community that builds the data backend
of Wikipedia. Discussions are essential in collaborative work as they can increase contributor performance and encourage the
emergence of shared norms and practices. While disagreements can play a productive role in discussions, they can also lead to
conflicts and controversies, which impact contributor’ well-being and their motivation to engage. We want to understand if and when
such phenomena arise in Wikidata, using a mix of quantitative and qualitative analyses to identify the types of topics people disagree
about, the most common patterns of interaction, and roles people play when arguing for or against an issue. We find that decisions
to create Wikidata properties are much faster than those to delete properties and that more than half of controversial discussions do
not lead to consensus. Our analysis suggests that Wikidata is an inclusive community, considering different opinions when making
decisions, and that conflict and vandalism are rare in discussions. At the same time, while one-fourth of the editors participating in
controversial discussions contribute legitimate and insightful opinions about Wikidata’s emerging issues, they respond with one or
two posts and do not remain engaged in the discussions to reach consensus. Our work contributes to the analysis of collaborative
KG construction with insights about communication and decision-making in projects, as well as with methodological directions and
open datasets. We hope our findings will help managers and designers support community decision-making and improve discussion

tools and practices.
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1. Introduction

Discussions play an important role in collaborative work as
they help increase motivation and enhance emerging norms
and practices. Previous studies on Computer-Supported Co-
operative Work (CSCW) have emphasised the importance of
disagreement in collaborative work (Easterbrookl [1993; Jehn)
1995; |[Franco et al., [1995; |IDe Dreu and Weingart, |2003)). Dis-
agreements in discussions can improve performance, lead to
better project practices, and offer different perspectives on a
subject. However, intense disagreements can cause controver-
sies and conflicts, which could in turn negatively influence con-
tributors’ motivation and performance, subsequently reducing
engagement and leading to dropouts (Jehn, [1995;; [Franco et al.,
1995} De Dreu and Weingart, [2003). In peer-production, self-
organised communities that collaborate to produce a knowledge
artefact (e.g., articles, software, or knowledge bases), disagree-
ments can lead to higher quality results as well as the bond-
ing of the community (Franco et al., [1995; |Arazy et al., 2011}
De Kock and Vlachos, 2021 Kittur and Kraut, 2010). More
research is needed to understand how peer-production commu-
nities manage disagreements in decision-making on platforms
with asynchronous discussions, particularly self-organised on-
line knowledge communities.

In peer-production communities, construction can be explicit
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through community discussions or implicit through co-editing
of the content. Disagreements occur in discussions when ex-
pressing different opinions over a subject or in co-editing when
objecting and reverting the work of others. A continuing dis-
agreement can lead to a controversy or conflict. Previous stud-
ies on disagreements in online peer-production systems have fo-
cused on controversies or conflicts, and how communities argue
when expressing opinions. Studies have investigated disagree-
ments in Q&A forums (Ren et al., 2019), open source software
development (Filippova and Cho, 2015} 2016; |Elliott and Scac-
chil 2002)), and knowledge projects (Wang and Cardie, [2016;
Borra et al., 2015} [Zielinski et al., [2018; [Kittur et al., [2007;
Vuong et al.| [2008; [Sumi et al., |2011; Jankowski-Lorek et al.}
2014; |Yasseri et al., 2014). Identifying controversies or con-
flicts is essential for their resolution; however, it is important to
understand the manner in which the community manages dis-
agreement and takes decisions (Borra et al., 2015} [Vuong et al.|
2008)), and the way of cooperation among the community mem-
bers (Zielinski et al.| [2018). This understanding can ensure high
quality content, balanced viewpoints, and prevent misinforma-
tion (Zielinski et al., [2018). In addition, argument detection is
essential to help participants handle the vast amount of informa-
tion in a discussion and include all opinions in a decision (Wang
et al.}|2020), and get an understanding of positions (Sepehri Rad
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and Barbosal 2011)).

In this paper, we perform a comprehensive analysis on dis-
agreements in Wikidata (VrandeCi¢ and Krotzschl [2014), the
world’s largest open-source collaborative knowledge graph.
Knowledge graphs (KGs) are collections of entities and their re-
lations structured as graphs describing a specific domain. Col-
laborative KGs are created by humans in an enterprise environ-
ment or using crowd-sourcing or co-editing platforms (Hogan
et al., 2021). With a large number of entities (more than
100M) and a community of approximately 24K active mem-
bersﬂ Wikidata serves as the backend of the online encyclope-
dia Wikipedia and supports many intelligent systems like search
engines (e.g., Google) and virtual assistance (e.g., Amazon’s
Alex) (Haase et al.l 2017; |[Fensel et al., 2020; |Beloucif et al.,
2023).

Our analysis focuses on the following research questions:

RQ1 - Where do we find disagreements in Wikidata dis-
cussions?

RQ2 - What are the main issues in controversial discus-
sions in Wikidata?

RQ?3 - What are the characteristics of controversial discus-
sions in Wikidata?

RQ4 - How do editors argue when disagreeing in Wiki-
data?

RQS5 - What are the roles of editors in argumentation in
Wikidata?

To answer these research questions, we analyse the discus-
sions recorded as textual conversations between Wikidata edi-
tors through a mixed-methods approach, including: (i) descrip-
tive statistical analysis on the whole corpus of discussions in
Wikidata; (ii) thematic analysis on a sample of discussions with
disagreements, where we identify controversies; (iii) measure-
ments of the radial tree structure of discussions (Herke and
Mynhardt,2009) as well as statistical tests for the sample of dis-
cussions used in the thematic analysis; and (iv) content analysis
for the discussions identified as controversial in the thematic
analysis.

This work contributes to the analysis of collaborative KG
construction with: (i) insights about decision-making in Wiki-
data; (ii) an overview of the complete corpus of Wikidata dis-
cussions; (iii) a framework to identify discussions with intense
disagreements; (iv) two coding schemes for content analysis to
identify argumentation patterns and the role of participants in
discussions; (v) a dataset including discussions for properties
for deletion, property proposal, requests for comment channels;
and (vi) annotated datasets for controversial discussions and ar-
gumentation. Our findings provide an understanding of how
the Wikidata community discusses and disagrees, and offers ad-
vice to Wikidata designers and community managers to support
decision-making and communication. Our study shows that:

Ihttps://www.wikidata.org/wiki/Wikidata:Statistics

Compared to Wikipedia, there is little conflict in Wikidata
(7% of the codes), and a few disruptions or vandals in dis-
cussions (1% of participants in controversies). However,
despite the lack of intense conflicts, over half of the con-
troversial discussions are closed without consensus (62%).
This can indicate that controversial discussions (including
many participants and long content) make it difficult for
the community to reach a consensus, and they need extra
support.

The most frequent controversial issue is Wikidata pro-
cesses, i.e., disagreement on how to perform a task (52%
of controversial discussions), with most arguments us-
ing examples of similar cases, policies and practices as
counter examples (33% of arguments). This means that
participants in argumentation need to be very well in-
formed about policies to participate and engage in dis-
cussions. A good understanding of policies and values is
essential in other peer-production projects like Wikipedia
(Schneider et al.| 2013). This suggests that managers
could support the community with clear and frequently
updated policies and guidelines in easy to access areas of
the projects. This can enhance cooperation and decision-
making.

While the majority of participants in controversies (47%)
engage in the discussion and aim to influence others with
their arguments, a high number of participants (25%) do
not engage in the discussion, despite the legitimate and
insightful arguments. The lack of engagement combined
with the lack of consensus may suggest that controversial
discussions require attention, flagging the need for new
tools to support when needed, control discussions, further
instructions, or practice changes.

2. Background: The Wikidata collaborative knowledge
graph

2.1. The Wikidata knowledge graph

Wikidata is an online peer-production system (Benkler et al.,
2015) where a community of volunteers from all over the
world create and maintain a large KG (Vrandeci¢ and Krotzsch,
2014). A KG can be thought of as a technology to structure and
organise factual data. In this graph, the nodes represent the en-
tities of interest in a domain, such as people or places. The
edges describe the entities in the form of their attributes, such
as the date of birth of a person, or in the form of relations to
other entities, such as the relation between a person and the
place they were born in. Wikidata KG currently adds more than
100M nodes (called “items”) and 10K edges (called “proper-
ties”). A glossary for Wikidata terminology can be found here
https://www.wikidata.org/wiki/Wikidata:Glossary.

Furthermore, Figure | presents a node and some of its edges
as an example. The figure shows statements about the item Ada
Lovelace in the form of tuples consisting of a subject (the item
that is discussed, in this case Ada Lovelace), a property (for
instance, instance of) and the value of that property (human).
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8 July 1835 Gregorian

qualifiers

label Ada Lovelace (Q7259) item identifier
description 1815-1852 British mathematician, considered the first computer programmer
aliases Augusta Ada Byron | Lady Ada | Augusta Ada King, Countess of Lovelace | Ada Byron | Augusta Ada King | Ada King
| Augusta Ada King-Noel, Countess of Lovelace
» In more languages
Statements
property —— instance of @ human value
» 1 reference reference
block of
statements
spouse @ William King-Noel, 1st Earl of Lovelace
start time
end time

27 November 1852 Gregorian

» 2 references

Figure 1: An example of the Wikidata KG for the item Ada Lovelace. We use red annotations to highlight the main features.

Some statements have more than three fields called qualifiers
(for instance start time and end time) to add additional infor-
mation to the item. Items and properties are accompanied by
human-readable labels, descriptions, and aliases in 358 lan-
guages (Vandenbussche et al., 2017)E] Both items and proper-
ties in Wikidata are organised in taxonomies, i.e. classes. Wiki-
data assigns classes for instances with common features using
the property ‘instance of . In the figure, the item Ada Lovelace
is an instance of the class human.

2.2. Wikidata community and their contributions

People contribute to Wikidata in multiple ways. They can
add, remove, or alter content, at various levels of granularity,
ask or answer questions, discuss and decide upon different op-
tions to structure a certain piece of information, or help others
do so. Contributors are referred to as editors, which can be
either humans or bots (i.e., software executing simple, repeti-
tive edits). Human editors may choose to register themselves
or contribute anonymously. All editors are allowed to work on
items, but registered editors have additional editing rights, de-
pending on their experience with the project, the extent of their
contributions, and the duration of their membershipE] For in-
stance, one group of editors with higher administrative editing
rights are the Administrators. They are elected by a community
vote and are responsible for tasks such as deleting items, block-
ing editors or unauthorised bots, and protecting pages to prevent
vandalism. They can also grant higher rights to other editors.

Zhttps://ww.wikidata.org/wiki/Wikidata: Introduction
3nttps://www.wikidata.org/wiki/Wikidata:User_access_
Tevels

An example of editors with higher technical editing rights are
the Property creators, who respond to community requests to
create new properties, initiate community discussions about the
request, and ensure that a decision is made.

Wikidata has approximately 24K active registered editors,
20K anonymous editors, and 100 active bots every monthE]
However, for these groups, different participation patterns have
been observed over the years. According to the statistics related
to the editing activities of Wikidata, published by Wikimedia
Foundation (i.e., the non-profit organization hosting Wikidata),
bots are responsible for 52%, while human editors perform 48%
of all edits. Previous studies on participation patterns show
that almost 60% of the editing activities by bots are related
to item statements, i.e., adding context within a domain of in-
terest, while 30% are related to item descriptions, labels and
aliases (Miiller-Birn et al., [2015). Similarly, for human editors,
13% are related to item descriptions and almost 30% of item
statements. In addition, 30% of editing activities by humans
contribute to the core of the graph by describing and creating
new properties and their talk pages. However, these activities
come from 2% of human editors (Miiller-Birn et al., [2015]). Re-
garding human editors, it is interesting to note that only a small
percentage of editing activities, 0:5%, comes from anonymous
editors (Piscopo and Simperl, 2018)). For the registered editors,
only 2% of editors are responsible for 95% of the edits (Piscopo
et al.[|2017).

From a technical point of view, Wikidata is built using a wiki,
a collaborative web platform that allows users to add and edit
items and properties using web pages in a browser (Wagner

4https://stats.wikimedia.org/#/metrics/wikidata.org
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Item  Discussion

WIKIDATA humanity ©is6970)
total world population of humans
Main page mankind | Mankind | human | humankind

Community portal
Project chat
Create a new ltem
Recent changes

» In more languages

Read View history | Search Wikidata Q| ~

2" edit

Random Item Statements -
Query Service
om|
Nearby instance of &5 |group of humans + publish  remove X cancel @
IHED + add qualifier .
Donate editing a
Lexicographical data ~ 0 references statement
Create a new Lexeme + add reference
Recent changes
Random Lexeme + add value
Tools P
) . a _

b nominal GDP € 83,844,988,000,000 United States dollar () # edit
Related changes
Special pages point in time 2020
Permanent link
Page information » 1 reference
Concept URI
Cite this page + add value

Figure 2: An example of editing a statement for the Wikidata item humanity
|II |I Item  Discussion Read Edit Addtopic View history | Search Wikidata Q-

MAKIDATA Talk:Q1156970
Autodescription — humanity (Q1156970)
M:
c:,‘:,s:g:y portal description: total world population of humans

Project chat
Create a new Item

Useful links:

e « Pretty display of data (with Wikidata:Reasonator) * Scholia

Random Item « Pretty display of data se< (with Wikidata:Sqid)
Query Service « View it! — Images depicting the item on Commons
Nearby

Help

Donate See also

e o e e e « This documentation is generated using {{Item documentation}} .

Create a new Lexeme
Recent changes
Random Lexeme

Tools
What links here
Related changes
Special pages
Permanent link
Page information

« Report on constraint conformation of “humanity” claims and
statements. Constraints report for items data

 All claims about humanity (query)
o List of items with same label (query)
« List of lexemes with sense humanity (query)

« Number of statements about humanity by property (query)

Why there is no humanity article in English (google: define:humanity), just the https:/en.wikipedia.org/wiki/Human ¢!, If there is no english version of that page, what's the point of having it? It seems there is
another page for Humanity at https://www.wikidata.org/wiki/Q3143163 Z, so I'm confused. The above was added on 23 okt 2014 12:22 by Kenorb

Hi Kenorb, the word 'humanity' can have several meanings in English. One of those meanings is the abstract notion of mankind, all people of past, present and future together. Apparently there is no article
on the English Wikipedia about this notion, but there are articles in German (de:Menschheit), Esperanto (eo:Homaro), Russian (ru:4enoeeuectso) and several other languages about it. This item links
those articles together. Of course an English article is not a condition for having a Wikidata item, as though there exists nothing outside the English speaking countries!

As said above, the word humanity has other meanings as well, for example the virtue which all humans should have to each other (and to animals). The page en:Humanity on the English Wikipedia gives
an overview of these various meanings. This is called a 'diaambiguation page' because it helps to solve the ambiguity (confusion) regarding this word. The other item you mentioned, Humanity (Q3143163),

links to those disambiguation pages. Those pages have a different goal, that's why there is a separate item for them here on Wikidata. Bever (talk) 06:04, 23 May 2015 (UTC) [reply ]

Update description for Universe instead of just World ? (edit1 Add topic]

Eventually we will colonize Mars, its planned and will happen eventually, although probably limited. | would suggest we update the description to "the sum of all humans living in the universe". Thadguidry (talk)

13:48, 24 July 2018 (UTC) [reply ]

Well, note that world (Q16502) and Earth (Q2) are already different concepts; I'd imagine the existence of a viable extraterrestrial human colony would expand the first definition beyond the scope of the second.
So far however, every human who has ever lived has lived on Earth, and only briefly (both on a personal scale and in the span of human history and prehistory) on the Moon or in space within the Earth-Moon
system. If and when that changes, if Wikidata is still around I'm sure the label would get updated. Arlo Barnes (talk) 01:45, 15 November 2021 (UTC) [reply |

Figure 3: An example of a talk page for the Wikidata item humanity

2004). Each item or property has its own wiki page, which can
be changed on the fly. Each wiki page has a discussion page,
referred to as a talk page, which is discussed in greater detail in
Section[2.3] Figure[2]shows an example of how editors can edit
a statement in the page of the item humanity, and Figure 3]
shows the corresponding talk page.

Wikimedia Foundation provides public access to comprehen-

sive logs, including the history of edits for all content and dis-
cussion pagesﬂ The editing activities for each page, referred
to as revisions, include metadata such as the page name, the
name of the editor responsible for the revision, a timestamp, a
comment, and a text description. The comment classifies the

Shttps://ww.w

data.org/ /Wikidata:Data_access
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edit into a pre-de ned set of actions, such as addition, deletionmay either be left open for future consideration or, once again,
revert, undo, restore, and so on. The textual description addm uninvolved editor may close the discussion without reaching
context to the edit action. The data can be used for various rex consensus, leaving the issue unresolved. It remains unclear

search purposes to help and improve Wikidata practices. how an editor determines whether to keep a discussion open or
closed, with or without consensus, but if there are objections to
2.3. Discussions in Wikidata the closure, those can be articulated and continue to be debated.

Similar to other peer-production systems, including those [N our analysis, we will focus primarily on three specic
creating knowledge bases and KGs (Simperl and LugzakéOmmunication pagesproperties for deletion, Property pro-
Rosch| 2014), discussions are a primary tool for collaboratioiP®Sal and Requests for commeat we have identi ed these
in Wikidata. Wikidata has two types afiscussion channels P2ges to be associated with the most disagreements. Section 5.1
the talk page,and thecommunicatiorpage§] Table[] con- presents the rationale behind the selection of these discussion
tains lists of the discussion channels and their functionality. A€hannels. TheProperties for deletiorand Property proposal
noted earlier, each item and property has its own talk page fdf@9€s are concerned with the properties (i.e., edges) of the
the purpose of raising questions, facilitating coordination bedraph. In the former, editors suggest the deletion of proper-
tween editors, and agging any errors. ties that are not considered useful anymore or that are leading

In addition, Wikidata has various communication pages tdo confgsmp, while in the latter, editors r.equest the creation of
support discussions on general concerns that are not speciROPerties in order to complete semantic gaps and extend the
to an item or property. Broadly, some communication page§'@Ph. TheRequests for commert a general purpose page
are about technical support, such as with the formulation of 41t IS concerned with a wide range of requests about changes
query to retrieve certain data from the graph, or for automating POlicies, regulations or practices, such as gender for labels
a task; data structure and organisation, such as introducing'd F€nch, changes in the way editors write in &equest for
new type of property on the graph, deleting content from théommenpage. - .
graph; as well as general and administrative concerns around All discussions on Wikidata follow the same format. Fidire 4
user management, suspected vandalism, translations of pagBSSents an example of discussion from the chaRneperty
and so on. proposal We refer to each discussion tisead A thread is a

Editors use the discussion channels to get information, acg®€t 0fpostsunder asubjecttitie. At the end of each post, the
errors, introduce changes, suggest new directions, and requééme of the corresponding editor and a timestamp should be
actions. Often, editors are required to make consensus adgcluded. o _
make decisions on how to proceed with the raised issues. Certain communication pages, require the use of a template
Decision-making in Wikidata is a community-driven processt© facilitate the ol_lscussmn of new issues. This could be_due
that relies on consensus, discussions, guidelines, and admin{§-the volume of issues or to help the ow of the conversation.
trative roles rather than a centralised authority. Since Wikidatd N témplate includes a rationale for the proposal and examples
is a collaboratively edited knowledge base, contributors worlof Use. Once an issue is raised, it is discussed by the commu-
together to determine how data should be structured, correcte@!ty: Some communication pages, like tReoperties for dele-
and maintained. Our observations indicate that discussions diPn @ndRequests for commeand the requests for comment,
talk pages typically involve a limited number of participants, "ave a limited period to be discussed, 7 and 30 days, respec-
with decisions often reached between two to four individualsively. Participants in the discussion have the opportunity to
debating a topic related to the content page. In talk pages, ¥0t€ In support of or against a suggestion. Once a consensus
is uncommon for more than ten people to engage in discud$ achieved, or if the thread has remained inactive for a certain
sions over the same issue. In some instances, a consensu®®i0d, an editor not involved in the discussion is empowered
not reached, resulting in no action being taken. Additionally,10 close the request. An example of a closed discussion is pre-
on communication pages, participation in discussions tends t3ented later in Sectign §.2 (Figure 10). On top of the discussion,
be higher, and a voting system is frequently employed to falhe status of the discussion is stated.
cilitate decision-making. Editors have the option to cast votes
indicating either “support” or “oppose”, providing justi cation
for their decisions through personal opinions or by citing pre-3' Related work
vious arguments presented by fellow editors. Nonetheless, it is ) ) ) . .
not uncommon for editors to submit their votes without accom-_ " tNis section, we provide an overview of prior work that

panying justi cation. When a majority vote leads to Consensus,has researched disagreement and helped in shaping the re-

an editor with high editing rights, who was not involved in the seargh qgestlons Off th'.s .study.H Previous sltudzlgizhave Investl-
discussion is authorized to close it. However, there are casét® f]l_J gr[o)ups ° 0|p\>||.n|olns ( i‘/lsfs_elm et|a5012- B) powerlre—
where consensus is not achieved, and the discussion may tionships (Danescu-Niculescu-Mizil et al., ; Biran et al,,

main inactive for extended periods. In such cases, discussio 12), interactions (I_3randes etal., 2009; Garimella etal., 20.18;
Leskovec and Horvitz, 2008), and the relevances of partici-

pants (Alsinet et al., 2020). A big part of the literature in peer-
€https://www.mediawiki.org/wiki/Help: Talk_pages production focused on the study of disagreements, investigating
"https://www.wikidata.org/wiki/Wikidata:Community_portal (i) controversies and con icts, and (ii) argumentation.
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Table 1: Lists of the discussion channels in Wikidata and their descriptions (source).

Discussion Channel Description

Talk pages

Iltems Each item page can have a corresponding page for discussions related to their construction.

Properties Each property page can have a corresponding page for discussions related to their construction.

Users Each editor can have a corresponding page for discussions related to their editing activities.

Wikiprojects Wikiprojects are groups of editors collaborating to improve Wikidata on particular topics (e.g, sports or biology). Each Wikiprojedt has a
corresponding page for discussions to coordinate the editing activities relates to the speci c topic

Others Every content page (e.g. Wikidata main page, help pages) can have a corresponding page for discussions related to their content|

Communication pages

Project chat General questions about how to do or what are the common practices for tasks in the projédasvgwe should represent external
identi ers where there is both a permanent ID and a human-friendly ID?”

Requests for comment Requests for changes in practices or guidelines,@ender neutral labels for occupations and positions in French”

Report a technical problem Discussion about platform complication, €gser contributions search is borken”

Request a query Requests for Wikidata SPARQL queries, é@uery for items that are both subclassstance of something and it's opposite”

Interwiki con icts Report problems with content on other wikis, e.g, when two or more items exist that seemingly correspond to the same Wikipedia grticle or
other Wikimedia site page.

Bot requests Requests for tasks to be done by a bot, &agjuest to add identi ers from FB”

Property proposal Propose the creation of a property, e.g, a suggestion to create the property “number of penalty kicks scored*iecerasdiate regular
goals from penalty kicks, people use twice the quanti er in last editions of World Cup, rendering strange result”

Administrators' noticeboard Reporting vandalism, requesting page protections, etc;\&ayld like to draw attention to the edits of user Turktimex3”

Translators' noticeboard Report a translation problem, ask to mark a page for translation;Rigase, mark for translation Template:AdminsCHaitte and Tem-
plate:AdminsCharElected”.

Bureaucrats' noticeboard Requesting for ood ag, etc, e.g. editors should use the ood ag to avoid confusion when they do repetitive edits.

Requests for deletions Deletion requests of items and pages, e.g, in case of duplication or not following Wikidata policies like notability.

Properties for deletion Deletion requests of properties, €:B9099 (P9099) seems to be redundant to Property:P7900”

Requests for permission Permissions requests for permission to create a bot ot to get higher rights for editofsequgst for administrator: Trusted user whd
previously was overwhelmingly made a administrator. Rights were taken away due to inactivity but looking at xtools they are much more
active this year”

Controversies and con icts. The Oxford dictionary de nes  of revisions in the article, content changed by editors, article
controversy as a “public discussion and argument about somkength, article age) (\gas et al., 2004; Vuong et al., 2008;
thing that many people strongly disagree about, think is bad, o8epehri Rad et al., 2012; Yasseri et al., 2014). Others combined
are shocked by?. Studying scienti ¢ controversies, McMullin  the history of edits with the discussions taking place in parallel
states that controversy is a “publicly and persistently maintaine(e.g. number of revisions in the discussion page, number of edi-
dispute' making the argument that “to count as controversy #ors, number of anonymous or administrative edits on the article
disagreement must be a continuing one' (McMullin, 1987). Inor discussion page) (Kittur et al., 2007; Jankowski-Lorek et al.,
addition, according to the Oxford dictionary, a con ictis “a sit- 2014). To detect controversies in Wikipedia, researchers have
uation in which people, groups or countries disagree stronglysed various methods, such as support vector machine (Kittur
or are involved in a serious argumeftWe nd controversies et al., 2007; Wang and Cardie, 2016), sentiment analysis (Wang
and con icts on the web, such as in debate forums (Beck et aland Cardie, 2016; Jankowski-Lorek et al., 2014) and network
2018), social media (Garimella et al., 2018), knowledge sharingnalysis based on edit reverts (Vuong et al., 2008). Their re-
forums (Hara and San lippo, 2016), and collaborative settingssults showed that patterns of controversy and con ict were too
(Filippova and Cho, 2015; Elliott and Scacchi, 2002; Wang anccomplex to be captured by one single characteristic, and com-
Cardie, 2016; Zielinski et al., 2018; Kittur et al., 2007; Yasseribinations of various factors such as number and type of edits,
et al., 2014). In online collaboration, which is our object of discussion length and content must be considered (Rad and Bar-
study, researchers investigated the detection of controversié®sa, 2012). However, other works have shown that some fea-
and con ict (Wang and Cardie, 2016; Borra et al., 2015; Zielin-tures were more valuable than others for identifying controver-
ski et al., 2018; Kittur et al., 2007; Ren et al., 2019), and theirsial characteristics. Kittur et al. (2007) proved that the most
characteristics (Suh et al., 2007; Beck et al., 2018; Filippovamportant feature in detecting con icts was the number of revi-
and Cho, 2015, 2016; Elliott and Scacchi, 2002). sions in the talk pages, implying that a higher number of posts

Plenty of previous works have focused on Wikipedia for theon the talk pages increased the probability of conict. In ad-
detection of controversial or con ictive articles (Zielinski et al., dition, Wang and Cardie (2016) used sentence level sentiment
2018; Vuong et al., 2008; Sumi et al., 2011; Jankowski-Lorekanalysis and showed that their best models combined the arti-
et al., 2014; Yasseri et al., 2014), the content of the articlesle's topic, discussion length, number of participants, and posi-
themselves (Bykau et al., 2015; Kittur et al., 2007; Jankowskitive/negative sentiment ranks, rather than just sentiment analy-
Lorek et al., 2014), or discussions related to edits on the articlesis scores. This was also suggested by Jankowski-Lorek et al.
(Wang and Cardie, 2016; Ho-Dac et al., 2016). These studie®014), who argued that sentiment analysis alone could not pre-
have investigated controversies using the history of edits i.edict a controversial article but could indicate its controversial
the sequence of revisions during their write-up (e.g., numbeparts.

8https://www.oxfordlearnersdictionaries.com/definition/

english/controversy?qg=controversy . .
https:/iwww.oxfordlearnersdictionaries.com/definition/ In other peer-production projects such as Q&A forums,

english/conflict_1?g=conflict where members discuss, ask, and answer questions related to



Figure 4: An example of a Wikidata thread from tReperty proposatliscussion channel. We use annotations to highlight the thread's main features.

a variety of topics such as QudPaand Reddit! or specialised diugwu, 2021). Nwadiugwu and Nwadiugwu (2021) showed
topics like Stack Over ow;? (which is for software develop- that members use controversies as a means to attract followers.
ers), studies also aimed to detect and explore controversies Quora members explained that they use controversial posts to
order to support community operation. Prior work on Stack-attract others' attention and participate in discussions.
Over ow (Ren et al., 2019) created a tool to detect and sum-
marise controversies. The authors aimed to reduce the nega-In addition, previous studies about conicts in peer-
tive impact of controversial answers to developers, and helpegroduction projects like open source software development
them nd controversial discussions and take decisions. TheifFilippova and Cho, 2016) and Wikipedia (Arazy et al., 2013)
experiments showed that when members used the summarisedtegorised con icts intdask a ective processand norma-
controversies tool to solve a task they had a high rate of coitive. Task conicts had a cognitive dimension related to dis-
rect answers. In addition, previous work on the Reddit com-agreements on the content to be addedeétive con icts, by
munity (Zhang et al., 2017) aimed to categorise posts in discontrast, involved emotional disagreement. Process con icts
course act such as question, answer, and disagreement. Zhagggurred when people disagree on how to perform a task rather
et al. (2017) found that disagreements lasted from 1 to 7 post§an the task itself. Finally, normative con icts involved group
and that often (60% of the cases) did not receive answers. THegnction disagreements. Filippova and Cho (2015, 2016) stud-
study also found that the topics with the highest proportion ofed the impact of con ict categories in open source software
disagreements were “change my view” and “political discus-development. Normative con icts were positively correlated
sion”. However, a study by Jasser et al. (2022) on the Redwith dropouts; while task con icts did not signi cantly act
dit forum showed that discussions staged as controversial wegslitors' performance (Filippova and Cho, 2016). Furthermore,
more likely to attract higher activity. While many studies in participation in discussions about the core tasks of the project,
online communities focused on how to help members performvhere editors needed to take decisions, reduced normative and
better, there were also studies interested in what made merfrocess con icts (Filippova and Cho, 2016). In extensive dis-
bers to participate in discussions. In the general interest forurdussions over issues, it was possible foreient types of con-
Quora, previous work studied what in uenced members to fol- iCts to transform into others. A common case was when task
low and discuss with other members (Nwadiugwu and Nwa<con icts transformed into aective or process con icts (Filip-
pova and Cho, 2015). Prior work in peer-production had also
Onhttps:/www.quora.com/ studied how con icts arose and got resolved (Elliott and Scac-
Unttps:/fwww.reddit.com/ chi, 2002). Elliott and Scacchi (2002) showed that archives of
https://stackoverflow.com/ past editing and discussion actions helped editors to resolve




their disagreements by giving examples. Furthermore, occdnowledge sharing likknowledge shaper, re ective reframing
sional editors, people who contribute for short periods, wergreframe], re ective reinforcing [reinforcer] and so on (Hara
able to start, but also mitigate con icts. and San lippo, 2016, 2017). Jain et al. (2014) suggested a
Argumentation. Looking again in the Oxford dictionary, scheme of social roles in order to identify stubbornness, sen-
an argument is "a conversation or discussion in which two osibility, in uence, and ignorance in Wikipedia with roles like
more people disagree, often angrily', and argumentation conleader, follower, rebegland so on. The authors argued that dif-
sists of “logical arguments used to support a theory, an action derent participants' roles in discussions may have an in uence
an idea'’® * Argumentation mining is the study of automati- on the outcome of decisions and identifying the roles helps in
cally identifying arguments (Lippi and Torroni, 2016). Schnei- monitoring and managing the communities.
der (2014) emphasised the importance of argumentation min- Another view of studying argumentation is the persuasion
ing, suggesting that its automation in debates could give persof arguments. Under this perspective, studies have shown
alised feedback to post convincing arguments, helped in iderthat convincing arguments had speci c linguistic characteris-
tifying the weaknesses in each others' arguments, aretenl  tics (Tan et al., 2016; Wei et al., 2016; Durmus and Cardie,
a summary of the arguments in a debate. Furthermore, WargD19; Habernal and Gurevych, 2016). Studies have investigated
et al. (2020) stated that argument detection in peer-productioautomated methods such as machine learning techniques, to
helped in handling the vast amount of opinions and avoidinglistinguish persuasive from non-persuasive arguments. While
overlooking arguments in the middle of the conversation. patterns of interaction gave good results, language was essen-
Previous studies have analysed argumentation in online detal for the classi cation of persuasive arguments (Tan et al.,
bates from di erent perspectives, with quantitative and qualita-2016). However, in successful arguments, peoples' charac-
tive means, in terms of classifying the arguments, identifyingeristics such as debating experience, prior success in persua-
participants roles, and ranking their persuasive power. Priosion and social network features outperformed well structure in
work, to classify arguments used Walton's (Walton et al., 2008erms of language characteristics (Durmus and Cardie, 2019).
argumentation on social media (Schneider et al., 2014) anph addition, argumentation characteristics such as connecting
Wikipedia (Schneider et al., 2013) with codes liagument  words, modal verbs, argument relevance and originality per-
from example, practical reasoning, argument from rulasd  formed well in the early stages of the discussion. As the
so on. Other studies in Wikipedia, focused on knowledge shamdiscussion progresses, responses deviated from the main sub-
ing in arguments and looked, for exampb@ckground knowl-  ject with participants responding with less well-structured ar-
edge, facts about the topic, citatioand so on (Hara and San- guments (Wei et al., 2016).
lippo, 2016), or used a dialogue scheme, suclirdsrm, man- The di erent structure of peer-production projects. Pre-
age, evaluateand so on (Feard et al., 2010). Furthermore, vious studies on disagreements in peer-production projects have
similar studies in open source software development projectsuggested that the dérent structures of the projects, for exam-
(Wang et al., 2020) and knowledge engineering (KE) (Stranierple, an encyclopedia, a software, and a KG, may raiserdi
et al., 2001) used an adapted method of the general eld argwent challenges and indicate alternative results (Filippova and
mentation model by Toulmin. The Toulmin scheme uses codeSho, 2016; Kittur and Kraut, 2010). Filippova and Cho (2016)
like claim, warrant, rebuttal and so on. For the KE project, have highlighted that the déerent nature of peer-production
the Toulmin scheme was used with variation to ful | the needsprojects may aect how disagreements emerged and were man-
of KE practices (Stranieri et al., 2001). However, another araged, while Kittur and Kraut (2010) found that con ict manage-
gumentation scheme dedicated to argumentation in KE was inrment was related to the communities' size. In addition, a study
troduced by Vrandsc et al. (2005); Pinto et al. (2004). The from Wikipedia Foundation by &z Trumper and Pintscher
Diligent process model proposed an argumentation scheme {2021) suggested that when comparing Wikipedia and Wiki-
the form of an ontology using codes, suchsasie, elaboration, data projects the derence in editing process needs to be con-
counter exampleand so on. The argumentation ontology wassidered. While many studies explored disagreements in peer-
focused on the ontology building process, where participantgroduction projects, no prior work has investigated how dis-
exchange arguments which may support or object to certain omgreements arose, evolved, and impacted decision-making in
tology engineering decisions (Tempich et al., 2005). Tempictpeer-production projects that build KGs. Our study lls a gap
et al. (2007) tested in practice the argumentation ontology within collaborative KGs by analysing discussions and particularly
a group working on an ontology development, showing that itdisagreements to explore collaboration and decision-making.
ensured agreement, helped non-experts to quickly follow pro-
cesses, and made it easier to detect con icted arguments.
In addition, prior work explored participants' roles in argu- 4. Exploratory data analysis
mentation. Similar to the classi cation of arguments, several
studies in Wikipedia focused on the participants' roles based on In this work, we considered three sources of data to study
disagreements: the revisions of item content pages; the item and
TE— o o property talk pages; and the communication pages, as shqwn in
hitps:/lwww.oxfordieamersdictionaries.com/definition/ Table 1. In this section, we present a preliminary analysis of
english/argument?g=argument L. : .
Lhttps://www.oxfordlearnersdictionaries.com/definition/ the revisions and the talk pages to understand how to identify
english/argumentation?g=argumentation disagreements in Wikidata.
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