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ABSTRACT

Since December 2010, a series of protests and uprisings have
shocked North African countries such as Tunisia, Egypt, Libya,
Syria, Yemen and more. In this paper, focusing mainly on the
Egyptian revolution, we provide evidence of the intense edit
activity occurred during these uprisings on the related Wikipedia
pages. Thousands of people provided their contribution on the
content pages and discussed improvements and disagreements on
the associated talk pages as the traumatic events unfolded. We
propose to interpret this phenomenon as a process of collective
memory building and argue how on Wikipedia this can be studied
empirically and quantitatively in real time. We explore and
suggest possible directions for future research on collective
memory formation of traumatic and controversial events in
Wikipedia.
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1. INTRODUCTION

A series of pro-democracy rebellions and demonstrations across
North Africa characterized the end of 2010 and the subsequent
months. The first protests occurred in Tunisia following
Mohamed Bouazizi's self-immolation in the town of Sidi Bouzid
on 17 December 2010, and quickly started to spread in other
countries such as Egypt, Algeria, Libya, Lebanon, Jordan,
Palestine, Iran and Bahrain. Soon, the Middle East was shocked
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by a wave of violent demonstrations, riots and strikes, resulting in
the overthrow of two heads of state, the presidents of Tunisia
Zine El Abidine Ben Ali and of Egypt Hosni Mubarak.

As these events occurred in the streets with the participation of a
multitude of people, a less visible share of activity happened also
on the online encyclopaedia Wikipedia: thousands of people
provided their contributions to the related Wikipedia pages
promptly created as the uprisings spread, trying to make sense
and represent them as they unfolded over time.

Events like these can seriously traumatize the involved
populations, because they shake the core of the communities
identities, affecting different layers of the social and cultural
tissue of these societies [1]. Cultural trauma, which is bonded to
the collective identity of a community and to the formation of its
emergent collective memories [2, 3], can arise as a consequence
of the social change.

Theoretical perspectives agree that cultural trauma is a socially
mediated process, but nevertheless it is still possible to outline a
number of defining characteristics of potentially traumatic events.
Neal [4] and Sztompka [1] argued that to be potentially
traumatizing for a social group, an event should cause
“disruption” and “radical change ... within a short period of
time”, and should be wide and comprehensive, sudden and deep.
In the case of North African revolutions, the protests and related
happenings affected different aspects of social and personal life,
involving many actors, causing radical change in the core
constitution of Tunisian and Egyptian societies with the
overthrow of their leaders, and rapidly spreading across other
North African countries.

In order to understand how this kind of traumatic social change
can affect the collectivity, it is interesting to study the progressive
formation of collective memories about these events. Intending
collective memory as the continuous active process of sense-
making and negotiation between past and present [S5], in this
paper we argue that now it can be studied empirically also
employing quantitative techniques, social network analysis (SNA)
and natural language processing techniques, integrating the
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Figure 1. Pages about “2011 Egyptian revolution” from English (left) and Persian (right) Wikipedia compared using Manypedia
[21]. Manypedia automatically translates pages into a language chosen among 56 different languages and adds additional
descriptive information such as most frequent words, number of edits and editors, creation date, top editors and images used in

the article.

perspectives provided by traditional theoretical research with a
different point of view.

Indeed, new digital media and social networking sites allow new
forms of participation on a global scale, and researchers can now
access, in an unobtrusive way and almost in real time, large
amounts of data describing people's thoughts and their
communicative interactions [6, 7]. One of the most interesting
Web 2.0 platforms for the study of collective memory processes
is the online encyclopaedia Wikipedia [8], which is built every
day by the voluntary work of millions of people apparently
without receiving explicit credit for their contributions [9], and
whose pages can be created and modified by anyone.

In the context of communication technologies we consider
Wikipedia as lying between the top-down information provided
by traditional news agencies and the bottom-up individual
thoughts often posted by users of new media and social
networking sites, such as Facebook or Twitter, whose role in the
context of North African uprisings has been largely debated [10].
According to Wikipedia policies, every article should be built on
the basis of reliable and published secondary sources, and not on
first-hand evidence. Moreover, Wikipedia is expressively
intended to be edited collaboratively and its articles should
exhibit a neutral point of view [NPOV; 11]. Indeed, according to
Wikipedia policies, “editing from a neutral point of view (NPOV)
means representing fairly, proportionately, and as far as possible
without bias, all significant views that have been published by
reliable sources”.

In this article we follow Pentzold’s [8] interpretation of
Wikipedia as a global memory place [12], where events are
discussed and their memories are continuously built through the
negotiation of different narratives and points of view. For
instance, the article about the “2011 Egyptian revolution” is the
ongoing description of the protests and related happenings,

resulting from thousands small edits and the debate on divergent
perspectives.

In the next section, focusing mainly on the recent Egyptian
revolution, we argue that the current North African uprisings
triggered a heavy and abrupt activity on Wikipedia, which we
interpret as the beginning of collective memory building
processes. In the last section we provide directions on how this
vast amount of empirical data can be exploited for research
purposes.

2. THE COLLECTIVE MEMORY OF
THE NORTH AFRICAN UPRISINGS IN
WIKIPEDIA

Since December 2010 there have been demonstrations and
protests occurring in the North African countries such as Tunisia,
Egypt, Libya, Syria, Yemen and more. The collective memories
of each of these uprisings, later grouped in Wikipedia under the
name “Arab Spring”, started to be created in a collaborative way
in dedicated pages which triggered an intense participation in the
online encyclopaedia since the very first days of protests.
Interestingly, the title of the articles itself was an important matter
of discussion as the pages were renamed by different users over
time to describe the associated events as uprisings, revolutions,
civil wars, major or minor protests.

In this section we focus on the Egyptian revolution in order to
present a complete picture of the construction of the related
Wikipedia articles in different languages, but similar
considerations can be made for each of the pages related to the
Arab Spring events in other countries.

On the English Wikipedia the article “2011 Egyptian revolution”,
also called “2011 Egyptian uprising”, was created the same day
the protests started, on 25 January 2011 at 13:26 (Greenwich
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Table 1. Statistics about the articles and talk pages on the “2011 Egyptian revolution” from four different language Wikipedias,
at 10 March 2011. Data are extracted using the Articleinfo tool [13].

English English Arabic Arabic German German Egyptl.an Egyptl.an
(en) (en) Talk (ar) (ar) Talk (de) (de) Talk Arabic Arabic
(arz) (arz) Talk
Creation 25 January 25 January 25 25
date 2011, 13:26 | 2011, 13:26 | January | January 22061 {al’]‘g‘g I nzfa I nzfa 05 February
(by The (by The 2011, 2011, by 2011ry 20“ry 2011, 18:01
Egyptian Egyptian 16:55 (by | 20:35 (by Y P Cen (by Faris
; ; 195.145.91. | 11:24 (by | 01:52 (by .
Liberal) Liberal) 542) Jo 170) Generato) Ghaly) knight)
NaHaL) Y
Edits 6059 2741 1269 99 961 315 448 8
Average 134.6 60.9 28.2 22 21.4 7.0 10.0 0.2
edits per day
Editors 1190 282 236 24 264 79 35 5
Edits by the 4,406 2,193 895
42 572 166 347 2
0, 0, 0, o
top 10% of (72.80%) (B0.01%) | (7033%) | 42 a004) | (59.52%) | (52.70%) | (77.46%) | (25.00%)
active users
Most active The Lihaas Ahmed m The In dubio oro | Tn dubio The
editors Egyptian (375) rabea Egyptian dubiop o dubio Ghaly Egyptian
Liberal (185) Liberal (149) P 57 (168) Liberal
(559) as) @)
The SENEN Samsam?2
Lihaas Egyptian :},. . Osa osa 5 Goldzahn Generator 5 Samsam?22
(486) Liberal (1’;;‘; (14) (63) (30) ©6) )
(332)
Ocaasi Ocaasi Moh2010 | Mohamed | WikitanvirB Goldzahn Wikitanvi Faris knight
(275) (314) med Ouda(c) ot 22) rBot ?)
(143) (10) (56) (62)
94.246.150. | 94.246.150. | Wikitanvi | 62.220.33. Luckas-bot BangertN Luckas- Ghaly
68 68 rBot 64 23) 0 bot )
(196) (263) (64 O) (14 21
108. 1:;'100' Silver seren | Osa osa 5 Momhi(i)lo Wikifreund Tfjt EmausBot Oblifgver
144 43 23 13 20
eald -
Wipsenade Wipsenade Mohamed ol A.Ab'del CopperBo | 62.220.33.
(168) (118) ElGedawy RPiihs Rahim t 64
29 ) @n an d4)
The
Ericoides Knoyvledge Egyptian | Csbe Dinarsad Mr. Eskandara
(167) kid87 Liberal 5) @1 Mustard ny
(75) on (10) (8)
The
Aude Cs32en Lusi(tas— el Q3 Generator 188;)774'2 Egyptian
(143) (69) ®) (20) ' Liberal
(24) ©) o
Anonymous 1,336 426 202 11 148 73 29 0
edits (22.08%) (15.54%) (15.92%) | (11.11%) (15.40%) (23.17%) (6.47%) (0.00%)

time). During the first 45 days (from 25 January to 10 March
2011"), it received 6059 edits by 1190 different users, with an
average of 135 edits each day. In the same period, the associated

Wikipedia is an ongoing project and continuously changes, so
the empirical data we provide in this section have limited
validity in time and become obsolete very soon. Therefore, the
data provided, retrieved at 10 March 2011, should be
considered to get a general awareness of the richness of the
phenomena described.

talk page received 2741 edits by 282 different users, with an
average of 61 edits per day [13].

The articles about the main happenings of the 2011 Egyptian
revolution were soon organized by Wikipedia users in the
category “Egyptian Revolution of 2011” [14], containing 21
pages, such as “Domestic responses to the Egyptian Revolution of
20117, “Timeline of the 2011 Egyptian revolution” or “April 6
Youth Movement”. It also comprises another subcategory, named
“People of the 2011 Egyptian Revolution”, which consists of 36

pages.

116



Table 2. The 20 most edited pages of the month on English
Wikipedia, at 4 March 2011 [21]

1. 2011 Libyan uprising

11. 2011 Egyptian protests

2. 2011 Libyan protests

12.2010-2011 pro-
democracy protests

3. Deaths in 2011

13.2010-2011 Pro-
democracy protests

4. 2011 Christchurch

14.2010-2011 North Africa

earthquake and Western Asia protests
5.2010-2011 Arab world 15.2010-2011 Pro-
protests democracy protests

6.2010-2011 Middle East
and North Africa protests

16. 2011 Libyan Revolt

7. The Undertaker

17. 2011 Canterbury
earthquake

8. Egyptian Revolution of

18. Gary Moore

2011
9. 2011 Egyptian revolution

10. Watson (artificial
intelligence software)

19. 2011 Wisconsin protests

20. Libyan Revolution

Moreover, the access logs of Wikipedia show that the “2011
Egyptian revolution” article was accessed at least 900,000 times
during the month of February 2011 [15]. This confirms once
again the popularity of Wikipedia for online consultation and
information gathering. Indeed, a large share of people build their
interpretation of many current controversial events also on the
basis of information provided by Wikipedia articles. However,
even though the “passive” act of reading a Wikipedia article has
been suggested as a valuable form of participation [16], in this
paper we focus on the “active” participation through edits to the
articles and associated talk pages, as a sign of collective memory
building activities.

In fact, the Wikipedia platform records every contribution to
every article or talk page, along with the author and the timestamp
of the edit, allowing to effectively keep track of the entire history
of the pages. In this way, Wikipedia offers unique insights into
the temporal flow of collaborative content building: the
possibility to empirically access and analyze almost in real time
the activity related to the formation of collective memory by
Wikipedia users is an exceptional opportunity for research.

The descriptive data mentioned above on the considerable amount
of edit activity to the pages related to the 2011 Egyptian
revolution refer to the English Wikipedia. However, the article
“2011 Egyptian revolution” links to 49 related articles on
Wikipedias in 49 different languages. Table 1 reports the number
of edits to the articles and talk pages about the Egyptian
revolution for the most active Wikipedias, precisely the English,
Arabic, German, and Egyptian Arabic Wikipedias.

Some of the data provided in this paper were extracted employing
different web tools that allow to process information about the
activity registered in Wikipedia [13, 15, 17, 18]. Other data,
particularly those related to the evolution of edit activity on pages
about traumatic events, were collected using open source scripts

which process the revision history of Wikipedia pages contained
in the XML files provided by the Wikimedia Foundation [197.

Data provided in Table 1 allow one to appreciate the timeliness
with which the articles and talk pages related to the 2011
Egyptian revolution were created after the beginning of the very
first protests. For instance, the articles on the English and Arabic
Wikipedias were created the same day the demonstrations started
to arise in the streets.

For all the reported Wikipedias, the number of edits per day
highlights a considerable amount of activity. Considering the
English Wikipedia, the article “2011 Egyptian revolution”
registered on average 135 edits per day. To this regard, it should
be noted that the average number of edits per day for a random
Wikipedia article is largely smaller than 1, since in fact most
pages receive no edits on most days (for more detailed statistics
on the number of edits of Wikipedia pages see [19]).

Moreover, the relative differences in the amount of edits between
the English Wikipedia and the others are not surprising, given
that the Wikipedia in English was the first language edition to be
launched in 2001, and currently has the largest community of
contributors. Indeed, while the English Wikipedia has reached
more than 14 millions, the Arabic one counts around 360
thousands registered users, and the Egyptian-Arabic one just
around 17 thousands. Interestingly, even if the Egyptian-Arabic
Wikipedia has not one of the most active communities, its article
about the 2011 Egyptian revolution received a very large amount
of edits, clearly indicating the high relevance of the related events
for its contributors.

Table 1 also reports the number of different editors involved in
the collaborative building of a shared representation of the events
related to the Egyptian revolution. In particular we detected a
high participation on the English, Arabic, German and Egyptian-
Arabic Wikipedias. The number of edits made by the top 10% of
active contributors suggests that even if some editors participate
more than others in article building activities, in general the
participation seems to be rather equally distributed among users.
To this regard, it is relevant to note that Wikipedia articles can be
edited by anyone, and Wikipedia policies expressively warn users
to not consider themselves as the owners of a page.

One of the most prolific editors of the “2011 Egyptian
revolution” article was a user nicknamed “The Egyptian Liberal”
(Table 1), who also created the English version of the article on
25 January 2011. On his userpage [20] he describes himself as a
native speaker of both Arabic and English, irreligious and “an
advocate of democracy”. He supports the independence of
Palestine and states that “there are 2000000 reasons why the 2003
invasion of Iraq was wrong”. Table 1 shows that “The Egyptian
Liberal” was one of the most active editors in the English, Arabic
and Egyptian-Arabic Wikipedias, especially in the talk pages
associated to the articles about the 2011 Egyptian revolution. His
active participation to the discussion pages in different languages
suggests a strong engagement in coordinating and interacting with
others about the construction of the articles and in the negotiation
of different perspectives about the protests.

> The scripts are released as open source at
http://github.com/phauly/wiki-network/ and Wikipedia dumps
can be downloaded at http://dumps.wikimedia.org/
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Besides “The Egyptian Liberal” there seem not to be much
overlapping among the most prolific editors in the different
Wikipedias, suggesting that distinct communities might develop
different shared representations of the 2011 Egyptian revolution.
Interestingly, this opens the way to cross-cultural research on the
construction of different collective memories about the recent
controversial events [21].

While in this paper we focus mainly on the activity on Wikipedia
related to the 2011 Egyptian revolution, very similar patterns can
be observed also for the pages on other recent revolutions and
protests in North Africa, which were promptly grouped into a
category named “2010-2011 Arab world protests” [22]. At 10
March 2011, this category contained eight subcategories,
including the ones related to the Algerian, Egyptian, Libyan,
Tunisian and Yemeni protests.

For instance, at 4 March 2011, 16 out of the top 20 most edited
pages on the English Wikipedia during the previous month were
about traumatic events, most of which related to the Middle East
and North Africa protests (Table 2). Moreover, it is worth to
observe that two of the most edited pages are related to the 2011
Christchurch earthquake and the 2011 Canterbury earthquake,
two different articles which describe the same earthquake
occurred in New Zealand on 22 February 2011. This suggests that
collective memory activities can possibly take place also for
events, which are different from the North African revolutions,
but inherently traumatic for other reasons.

This section described the richness of activities related to
collective memory building on Wikipedia. Clearly, Wikipedia is
an ongoing community in continuous development, and the
previous empirical data have limited validity in time, so this
section should be considered as a snapshot of the richness of the
phenomenon. The next section will highlight possible research
directions aimed at exploring these data with automated or semi-
automated analysis, in order to shed light on how we, as a society,
construct our collective memories in the new digital era.

3. DIRECTIONS ON EMPIRICAL
RESEARCH ON COLLECTIVE MEMORY
IN WIKIPEDIA

Wikipedia provides several behavioral guidelines for users.
Among these, the Neutral Point of View introduced above [11]
consists in presenting all the significant perspectives published by
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reliable sources. An essay on Wikipedia warns against
“recentism”, which consists in contributing to an article without a
long-term  historical view [23]. Moreover, being an
encyclopaedia, Wikipedia states that, while most newspapers
focus mostly on current breaking news and sometimes can
disseminate the opinion of their authors, its content should be
based on reliable sources and written from a neutral perspective
[24]. Moreover, an official policy explains that Wikipedia should
not offer first-hand news reports on breaking stories [25].

However, despite these internal norms and policies, research
showed that the 77% of articles about a sample of recent
traumatic events are created in at most two days after the related
events [19]. This is true for the article on the 7 July 2005 London
bombings, which was created only few minutes after the first
bombings, at 09:18 of 7 July 2005. But this is also true for the
current protests in Egypt (see Table 1), Libya, etc. In fact, in the
case of events which shake the core of a community's identity,
like revolutions, it is difficult to stop thousands of people from
actively participating in the social sharing and in the collective
representation of current happenings.

As we already mentioned, one of the most important policies of
Wikipedia is the Neutral Point of View (NPOV). However,
especially in the discussion pages associated to articles about
controversial issues, we can often observe heated debates. These
debates can sometimes end in edit wars, when users repeatedly
reverse the previous user's edits trying to make their own version
of the article visible [26]. For this reason, following Pentzold’s
analysis [8] we believe that the first period after a traumatic event
represent the beginning of the collective memory building
process. During these initial moments, the collective memory is
still interactive, disorganized and unstable. In other words, it is
still communicative [8, 27], meaning that a globally agreed
perspective is still far to be reached, and different community
members advance diverse points of view. Indeed, during the
initial protests of the 2011 Egyptian revolution, Wikipedia was
also used to advance diverging positions, as the comments on the
talk page reported below suggest. However, as the events are
elaborated and the strong emotional reactions to the traumatic
happenings gradually soften, it seems likely that a more neutral
point of view will eventually be reached. At the same time, the
number of direct contributions to the articles will tend to
decrease, while a substantial part of them will be minor edits or
indirect work for maintenance purposes [26]. In this way, one day
the community will be able to agree on a common narrative of the

11 February 2011 - 230 edits
Hosni Mubarak resigns and
' hands over power to the army

2011-01-25

1 1 1
2011-02-08 2011-02-22 2011-03-08

Talk.2011 Egyptian revolution®

Figure 2. Number of edits per day to the “2011 Egyptian revolution” article and talk page on English Wikipedia [18].
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past, allowing the collective memory to gradually reach the
cultural level, becoming more stable and objectified [8, 27].

From this perspective, a first level of analysis we have pursued
focuses just on the amount of edits over time [19]. For instance,
Figure 2 shows the magnitude of edits in time for the “2011
Egyptian revolution” article and its talk page on the English
Wikipedia. It is possible to observe that during the first days edit
activity is extremely high, with an average of almost 524 edits per
day from 28 January to 2 February 2011 in the article page, and
about 235 edits per day from 29 January to 3 February 2011 in the
talk page [18]. Furthermore, it is interesting to note that in both
the article and the talk page edit activity increased on 11 February
2011, when the Egyptian President Hosni Mubarak resigned. A
similar increase of activity can be observed for the pages about
the Tunisian revolution on the English Wikipedia, where the
number of edits to the article raised from 88 on 14 January to 192
on 15 January 2011, when Saudi Arabia officially announced to
be hosting the former Tunisian president Zine El Abidine Ben
Ali. In a similar way, discussions increased on the talk pages,

\ —~4

=S N 7‘ R~
Silver seren -
| X N\

which went from 5 edits on 13 January to 23 and 33 respectively
on 14 January and 15 January 2011 [18].

Our previous research showed that, during anniversaries, edit
activity increases significantly both for articles and talk pages
related to traumatic events [19]. These spikes of edit activity
during anniversaries can be interpreted as a sign of
commemoration processes, whose importance for memory
building has been described in terms of memory retelling and
interpretation of the past through the negotiation of different
narratives and perspectives [28].

This first level of analysis focuses on the timing of creation of
pages about traumatic events, usually within days after the first
happenings, on patterns of edits over time, such as the increase in
edit activity during the first weeks, at anniversaries, or
corresponding to particularly meaningful facts. However, a
second level of analysis can fruitfully take into account also the
interactions between the contributors to the pages.

e Atﬁig_\ilicer\

o = |
2 ptian Liberal =

[\

Athinker

Figure 3. Discussion network of the talk page associated to the "2011 Egyptian revolution" article. In the network graph, which
is directed and weighted, nodes are users and edges represent direct replies between users in the talk page. Nodes attributes are
size, which represents the value of actor's betweenness centrality, and color, representing the number of direct edits to the
associated article. So, a large and dark node is very central in the network and made many contributions to the article page.
Below, the egonetworks of three particular users are reported, obtained by including the ego, his/her adjacent nodes and the
edges between these nodes. The graphical representation of the network has been obtained using NodeXL [29].
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As already mentioned, the process of collective memory building
is the result of a complex ecology of discussions on different
perspectives. The excerpt reported below gives an idea of such
negotiations of different interpretations between users. The
discussion took place during the second day of protests on the
talk page of “2011 Egyptian revolution” in the English
Wikipedia. In the example, the first user challenges the neutrality
of the current article and an anonymous user replies accusing him
to be a “defender of the regime”.

This article is not taking a neutral stance. I believe it is
forged by anti-regime contributors who are taking the side of
the protesters by any means available. I'm neither
contributing nor will I contribute to the article, but for those
who are doing so, have some Wikipedian ethics. Thank you.
[[User:MagedMahfouz| Maged Mahfouz]] ([[User
talk:MagedMahfouz|talk]]) 16:33, 26 January 2011 (UTC)

Well like it or not Maged, when a people rise up and
overthrow a despotic regime, the facts of the matter are
what they are. One is not anti-fascist by reporting on the
Third Reich or the Italian New Order. Nor is there any
“forgery”. Your input as a defender of the regime will
definitely help the article be a better report of the
objective facts, but on the basis of the evidence and
assuming no one is ready to provide such support, |
suggest the NPOV tag be removed.
[[Special:Contributions/72.228.177.92|72.228.177.92] ]
([[User talk:72.228.177.92\talk]]) 19:06, 26 January
2011 (UTC)

To this regard, Wikipedia is an excellent source of data for Social
Network Analysis (SNA), providing large datasets in different
languages. Offering many different types of pages and diverse
ways for users to interact, Wikipedia also provides a social
context which is more complex compared to many other
communication platforms, such as for example chat, email or
even Twitter. The richness and the diversity of possible
interations in Wikipedia allows researchers to represent these
relations in a variety of different network graphs.

For instance, conversations occurred in the talk page of “2011
Egyptian revolution” can be analyzed from a SNA perspective,
interpreting the communicative interactions between users as ties
between nodes in a network.

Figure 3 shows the network of discussions happened on the talk
page of “2011 Egyptian revolution”. In the network graph, nodes
are Wikipedia users and a directed edge is present from user A to
B if A has written at least one comment indented under an entry
by user B [30]. The size of nodes in Figure 3 depends on their
betweenness centrality, a typical SNA measure representing the
relative importance of each user in the network, and based on the
number of shortest paths from all vertices to all others passing
through a particular node [31]. Betweenness centrality can be
interpreted as the potential of a node for control over the
information flow passing between two other nodes [32]. The
color of the nodes represents the number of edits the users have
performed on the related article page and is an indicator of
participation in the direct creation of the collective representation
of the event. In other words, a large and dark node represents a
user who is both very central in the network and contributed
heavily to the editing of the related article.

It is possible to observe that the three largest nodes, which are the
most central ones in the network according to their betweenness
centrality, are also the ones who performed most of the edits (see
also Table 1). An initial observation of the network seems to
suggest that heavily involved users who deeply care about the
topic tend to be very active both on the article, with direct edits,
but also on the associated talk page, participating in discussions
in order to reach consensus (for example, “The Egyptian Liberal”,
“Lihaas”, and “Ocaasi” in Figure 3). However, an interesting
exception can be easily identified just looking at the visual
representation of the network: the user “Silver seren” is the forth
based on betweenness centrality score but is very light in color,
meaning that he did not edit the article very much. Indeed, data
show that this user edited the content page just 5 times, but
instead contributed to the associated talk page 144 times (see
second column of Table 1). This apparently unusual behavior is
explained by the user himself, who describes his social role [33]
in some of the comments left on the talk page:

1 don't think i'm up for article writing right now. Especially not
on such an extensive one such as this. But I am definitely up
for reference finding. Just let me know what statements you
need to have referenced or the types of references that you
need and i'll find them for you. Silverseren 08:47, 31 January
2011 (UTC)

Cool. Add it to the article -- The Egyptian Liberal (talk)
20:07, 2 February 2011 (UTC)

No editing from me, that's up to you guys. I'm just the
reference guy. :P Silverseren 20:11, 2 February 2011
(UTC)

In Figure 3, we highlighted another user nicknamed “Athinker”
because s/he plays another interesting social role [33]. This user
started 9 different threads on the talk page with opinionated
statements but never took part in the discussions which were
originated. In fact, “Athinker” is characterized by a marked
difference between his/her indegree of 9, which can be
interpreted as the number of direct replies s/he received, and
his/her outdegree of 0, meaning that s/he did not replied to
anyone in the network (indeed, an edge from A to B is added
when A replies to a discussion started by B). This also explains
his/her small betweenness centrality. Moreover, “Athinker” never
edited the article page. Figure 3 also includes the ego networks of
“The Egyptian Liberal”, “Silver seren”, and “Athinker”, obtained
by including the ego, his/her adjacent nodes and the edges
between these nodes. Ego networks have been used in past
research for detecting structural signatures to identify social roles
[33, 34].

As mentioned above, different kinds of network graphs can be
extracted from Wikipedia, and one such example is represented
by networks of User talk pages, which are Wikipedia pages
devoted to direct communication with a specific user [30, 33, 34,
35]. In this directed and weighted networks, nodes are users, and
an edge is drawn from A to B when A leaves a comment on the
User talk page of B. Following we report two messages written by
“The Egyptian Liberal” on the User talk page of “Lihaas”.
Differently from discussions occuring on article talk pages, which
are in general related to the associated content article, these direct
conversations are more personal [35].
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Hopefully, Mubarak will leave before the article get bigger
(for us) and more ppl die (for the Egyptians) -- The Egyptian
Liberal (talk) 13:48, 3 February 2011 (UTC)

OK. Now I am pissed. I saw Omar and Mubarak's Speech.
They want war, they got one. Tomorrow is going to be the
biggest protest the world have seen in this MILLENNIUM. 1
got the word right now that people are coming out with
numbers that has not been seen on TV. They are also moving
to the palace. Bloody fucking idiots, if he stepped down
today, noone will be killed tomorrow. -- The Egyptian
Liberal (talk) 21:46, 10 February 2011 (UTC)

By complementing networks of discussions occurring on article
talk pages with one-to-one conversations occurring on User talk
pages, it is possible to get a more complete picture of the
dynamics involved in the creation of the collective memories of
events such as the North African uprisings.

So far we have extracted networks where edges represent a
communicative interaction between two users, but a deeper
understanding would be reached by considering what is
exchanged in these edges and by assigning at least a binary
classification into positive or negative interaction. In fact, a recent
paper [36] proposed algorithms for extracting a signed network
from Wikipedia edit activity considering edits over commonly-
authored articles, other activities such as votes for adminship, the
restoring of an article to a previous version, or the assignment of
barnstars (a prize acknowledging valuable contributions). Indeed,
an edit on an article talk page or User talk page can represent
alignment and positive feedback as well as disagreement and
negative feedback. Zhu et al. [37] exploited machine learning
models to automatically identify four types of leadership
behaviors (positive, negative, directive and social) from 4 million
messages sent between Wikipedia users, finding that editors in
peripheral roles produce a large proportion of leadership
behaviors. Welser et al. [34] instead performed a manual coding
to classified users as confrontational, deliberative and neutral.

This short survey shows that a further level of analysis can
provide an even more complete picture of the collective memory
building processes occurring on Wikipedia. Not only occurrences
of edits in time and users' interactions are taken into account, but
also the actual textual content of wusers’ communicative
exchanges. As introduced briefly in the previous paragraph,
different techniques are possible and have been recently
proposed, ranging from manual coding [34, 8] to automatic
natural language processing technologies augmented with
machine learning [37].

With this regard, we are currently implementing automated
content analysis tools to explore the patterns of language used in
Wikipedia pages related to traumatic events. Cohn and colleagues
[7] used the text-analysis program Linguistic Inquiry and Word
Count [LIWC; 38] to analyze blog posts for two months prior to
and after the 11 September 2001 attacks. They found signs of
pronounced psychological changes in the language used by
bloggers, mainly related to an increase of words associated to
negative emotions, cognitive processing, social engagement and
psychological distancing during the first days following the
attacks.

Our aim is to adapt this methodology and extend it to a larger
sample of Wikipedia pages about traumatic events, whose
collective memory is built over time by thousands of editors. To

this end we have developed PYWC, a software tool similar to
LIWC, and released it as open source’. We are currently
analyzing if there are statistically significant differences in the use
of language associated to various psychological categories, such
as words related to positive and negative emotions, between
pages about traumatic events and other Wikipedia pages. We are
also interested in the longitudinal study of these indexes in pages
related to traumatic events, our hypothesis being that this is
another way to detect the gradual transformation from
communicative to cultural memory.

The last research direction we briefly highlight in this
contribution is related to cross-cultural studies. Even though there
are Wikipedias written in more than 270 different languages, and
many of them are built by very active communities, only few
studies compared them [for example, 39]. For example it would
be interesting to analyze how two or more different language
communities form their memories about the same or similar
events. To this regard, we developed Manypedia [21], a web tool
whose goal is to allow to explore this empirical question by
comparing two different versions of the same page, as it appears
in two different Wikipedias. Currently Manypedia automatically
translates both pages into one among 56 possible languages and
adds some descriptive statistics on top of the pages, such as those
presented in Table 1 concerning the “2011 Egyptian revolution”
article. Our future work will also be aimed at integrating
Manypedia with additional information extracted with PYWC,
such as, for example, the levels of different emotions (anger,
anxiety, happiness, ...) expressed in the text of the pages under
comparison.

As mentioned above, automated text analysis can be implemented
in the study of the shared representations that different language
communities form about similar events. For instance, it would be
interesting to compare the articles about the 2005 London and
2006 Madrid bombings in the English and Spanish Wikipedias.
LIWC provides dictionaries in seven languages, allowing to
compare the articles and talk pages about the same events on
different Wikipedias, without having to rely on automatic
translation techniques which often reduce the richness of the text.

In this paper we presented evidence showing that the collective
memory of the recent North African revolutions and uprisings is
indeed built through the collaboration, and sometimes conflicting
interaction, of users in Wikipedia. Our goal in this contribution
was to suggest and provide evidence that Wikipedia is a global
memory place in which the processes of negotiation of different
narrtives can be studied empirically. We believe Wikipedia offers
an unprecedented opportunity for researchers for studying how
we, as a society, build our cultural representations of the past.
Through the analysis of Wikipedia edits and discussions, also
employing SNA and natural language processing techniques, it is
possible to study this crucial phenomenon in real-time and on a
large scale.
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