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ABSTRACT
Several past studies have commented on the uneven distribution of contributions in online
social production communities while at the same time highlighting the successful end
products of many such communities. These two seemingly paradoxical situations are made
possible through smaller groups of highly devoted volunteers who act as catalysts in
organizing and maintaining community outputs. These volunteers have been referred to as
“knowledge janitors.” There is currently limited understanding of how the group composition
and interaction patterns of knowledge janitors affect social production quality outcomes. This
study provides answers to these questions in the context of Wikipedia. By analyzing 11,359
changes in Wikipedia article quality, we found that cohesiveness, diversity, and equal
distribution of communication turn-taking of an article’s janitors increase the likelihood of
that article’s quality improvement. These main findings are further refined by considering
how the main effects differ at different development stages of an article. The study’s
contributions to research and implications to practice are discussed.

Keywords: online social production, Wikipedia, Wikipedia janitors, group composition,
group interaction, article quality
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1. INTRODUCTION
Online social production communities have become an increasingly viable and popular way
to create information products that are often of relatively high quality (Giles, 2005; Tapscott
& Williams, 2006). Open source software such as Linux and R allow people to install and use
the software with no cost as well as to contribute back to the improvement of the software.
Peer recommendations such as Amazon’s book reviews and YouTube’s ratings rely on
community submissions and social monitoring to produce reliable product reviews.
Wikipedia, a peer content production, has become one of the world’s most popular sources of
information; the quality of Wikipedia entries has repeatedly been found to be on par to other
traditionally organized processes, carried out by professional editors over several years, such
as the Encyclopedia Britannica (Giles, 2005; Tapscott & Williams, 2006).
While it is common knowledge that contributions in online social production communities
follow a long tail distribution (Collier & Kraut, 2012; Zhu et al., 2012), the ways in which the
most highly devoted volunteers act as catalysts in the development of high quality output are
still not well understood. This study will address this research gap in the context of
Wikipedia. A WikiProject is a group of contributors who want to work together as a team to
improve Wikipedia. These groups often focus on a specific topic area (for example, women's
history) or a specific kind of task (for example, checking newly created pages). The English
Wikipedia currently has about 2,000 WikiProjects.1 Members of Wikiprojects are highly
devoted volunteers who act as catalysts in the development of high quality articles, i.e., they
are able to organize and keep Wikipedia articles stable. Following (Sundin, 2011), we refer to
those individuals as Wikipedia janitors, indicating their essential role in the development and
organization of content in Wikipedia (Chen et al., 2010; Choi et al., 2010; Sundin, 2011).
Focusing on Wikipedia janitors, this study aims to provide answers to the following
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1.!See!http://en.wikipedia.org/wiki/Wikipedia:WikiProject!
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questions: What are the relationships between the composition of Wikipedia janitor groups
(diversity, cohesiveness) and their interactions (communication turn-taking) on the article
quality improvement?
The contributions of this study are twofold. First, this study complements the extant literature
on online social production in general and Wikipedia in particular, by focusing on Wikipedia
janitors rather than following the common approach of looking at the entire Wikipedia
community (Kittur & Kraut, 2008; Ransbotham & Kane, 2011; Zhu et al., 2012). We unveil
how the composition of Wikipedia janitor groups in a particular article and the way they
interact with one another affect the likelihood of that article’s quality improvement. Second,
as the virtual, self-organizing workplace constantly evolves towards more spontaneous and
decentralized forms of collaboration, with the growing tendency of organizations to
outsource complex tasks to large masses of workers via distributed labor networks using
limited or no monetary incentives (Downs et al., 2010; Aniket Kittur et al., 2008; Ross et al.,
2010), this study offers insights for organizations on how to achieve high quality outcomes in
such online distributed labor networks.
2. THEORETCIAL BACKGROUND AND RESEARCH HYPOTHESES
There are numerous research articles dealing with Wikipedia, as it is an excellent resource to
examine online social production. There are four specific reasons for this. First, the
underlying wiki technology records the full editing activity and all editors’ social interactions
for each article. Second, Wikipedia’s articles can only be edited using the Wikipedia
platform, allowing researchers to have a complete editing and social interaction history of
each article. Third, any Internet user can contribute content to the articles, allowing
researchers to examine group interactions in an uncontrolled setting. Fourth, there are formal
guidelines and mechanisms for assessing and evaluating quality ratings of Wikipedia’s
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articles, allowing researchers to have a somewhat objective measurement of group
performance outcomes.
In Wikipedia, the contributions and involvement of editors may drastically vary over time
(Ransbotham & Kane, 2011), with some editors moving from peripheral participation to full
involvement (Bryant et al., 2005), while others abandoning the article (Brandes & Lerner,
2009; Halfaker et al., 2011). In contrast to the plethora of studies on the distribution of editor
contributions, a recent sociotechnical investigation of Wikipedia proposes a change of
research focus towards analyzing the importance of the “practices of fixing, erasing, voting,
changing, proof-reading, and, […] inserting references to external sources“ for the
construction of articles in Wikipedia (Sundin, 2011) – which are the main activities of
Wikiproject members. Joining a Wikiproject can be considered as a proxy of an editor’s
interest for or familiarity with a specific sub-domain, as well as of the willingness to
contribute to the Wikipedia content in that specific sub-domain (Chen et al., 2010; Choi et al.,
2010). In this article we refer to Wikipedia editors who joined at least one Wikiproject as
Wikipedia janitors. We analyze how these Wikipedia janitors, through their essential roles in
developing and organizing content in Wikipedia, improve the quality of articles.
Previous research claimed that the success of social production in Wikipedia depends on the
ways in which peers self-organize and coordinate their work, e.g. by directly communicating
with each other and by concentrating most of the editing among a subset of the editors (Arazy
& Nov, 2010). Besides interaction patterns, the characteristics of those who participate in the
group work appear to be important in increasing the quality of group outcomes (Butler et al.,
2007; Liu & Ram, 2011). Because of the importance of Wikipedia janitors to the
development of article content, we focus our analysis on the effect of group composition and
interaction patterns of Wikipedia janitors on the change in article quality over time.
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When members of a group coordinate their work through communication, their individual
turn-taking dynamics may facilitate the formation of a common ground (Clark, 2005). Turntaking is the set of communication practices by which collaboration is achieved in and
through conversational turns (Sacks et al., 1974). Previous studies showed that articles in
which a few editors do most of the work are also the ones in which these editors talk to each
other on the article talk page (Aniket Kittur & Kraut, 2010). Kittur and Kraut (2008) found
that coordination through communication is more efficient when there are few editors. In
addition to its coordination role (Butler et al., 2007; Liu & Ram, 2011; Panciera et al., 2009),
turn-taking may also be important for knowledge exchange (Woolley et al., 2010). Through
laboratory experiments of small size (2-5 members) face-to-face groups, Woolley et al.
(2010) showed that equality in distribution of turn-taking is positively correlated with group
outcome across a variety of tasks. “In other words, groups where a few people dominated the
conversation were less collectively intelligent than those with a more equal distribution of
conversational turn-taking” (Woolley et al., 2010). The reason being that collective
intelligence is a group intelligence that emerges from the knowledge exchange and consensus
building of the individual members that is generally superior to simply aggregating the
individual members’ knowledge. If the discussion is directed by a single individual who
imposes a consensus view on the others, then that perspective would not be more powerful
than the perspective of the particular individual (Heylighen, 2013). All this implies that an
equal distribution of communication turn-taking between the Wikipedia janitors should result
in better group performance in terms of higher article quality. Accordingly, we hypothesize:
H1: There is a positive relationship between the equality of distribution of communication
turn-taking between Wikipedia janitors and article quality.
Besides interaction patterns, the characteristics of the individuals who participate in group
work appear to be important in increasing the quality of group outcomes (Butler et al., 2007;
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Liu & Ram, 2011). Diversity in group composition has been proposed as a requirement for a
group to exhibit ‘wisdom of crowds’ effects (Surowiecki & Silverman, 2007). The literature
concerning group diversity suggests that it may be either beneficial or detrimental in terms of
group outcomes. On the one hand, more diversity in knowledge and experience helps group
members to avoid biases and overlooking certain aspects; this can lead to improved
outcomes. Heterogeneous groups appear to perform well because they have a relatively broad
range of information, experiences, and perceptions to draw from. On the other hand, group
heterogeneity and differences among individuals may result in conflict and diminished
performance (Aral et al., 2008). Social categorization theory suggests that differences
between peers may generate tensions and conflicts among them, which may, in turn,
negatively influence group outcomes (Van Knippenberg et al., 2004). Recent research on the
effect of group diversity on performance has established a curvilinear relationship, in the
sense that moderate diversity correlates with higher performance, whereas extremes of too
little or too much diversity are detrimental to group performance (Aral et al., 2008). Since
group diversity appears to be a double-edged sword, we hypothesize:
H2: There is an inverted U curvilinear relationship between the diversity of Wikipedia
janitors and article quality.
Previous literature on group processes and outcomes acknowledges that, when group
members stay and work together over a period of time, they are able to develop a common
ground, unspoken expectations and shared mental models of the task to be accomplished
(Aral et al., 2008; Chen et al., 2010). This is especially important for key group members as
turnover in the key roles of a work group may negatively influence the way team members
interact or coordinate their work (Humphrey et al., 2009; Ransbotham & Kane, 2011).
According to the theory of group cohesiveness, the stick-togetherness of group members is
positively associated with group performance (Chansler et al., 2003; Festinger et al., 1950).
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However, a recent paper argues otherwise. Examining close to 200 groups whose members
worked together for a few hours on predefined tasks, Woolley et al. (2010) found that group
cohesion was not correlated with group performance. We argue that, in online social
production such as Wikipedia, where group size fluctuates dynamically as members come
and leave at their own will (Brandes & Lerner, 2009; Bryant et al., 2005; Halfaker et al.,
2011; Ransbotham & Kane, 2011), it is important that at least the Wikipedia janitors stick
together to be able to improve the article quality over time (Zhu et al., 2012). Hence, we
hypothesize:
H3: There is a positive relationship between the cohesiveness of Wikipedia janitors and
article quality.
3. RESEARCH METHODOLOGY
To test the above hypotheses, we conduct a longitudinal analysis in a similar way to Kittur et
al. (2008), i.e., for each quality assessment of an article, we consider the period between the
previous and the current change in quality. A graphical representation of the considered time
span of analysis is presented in Figure 1. Note that our analysis takes into account only those
articles that receive at least two quality assignments during their life span. The instantiations
of all the subsequent constructs in our model are computed relative to this time span.
[Insert Figure 1 about here]
3.1 Dependent Variable
Change in Quality. As dependent variable we indicate whether, following a quality
assessment, an article was either promoted (to a superior quality class) or demoted (to a lower
quality class). The Wikipedia community has developed formal guidelines and mechanisms
for assessing and evaluating quality ratings of its articles in an inter-subjective manner, into a
large spectrum of quality ratings. The ratings vary from a very low quality to the highest
quality and are termed (in increasing order): ‘Stub’, ‘Start’, ‘C-class’, ‘B-class’, ‘Good
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articles’, ‘A-class’, and ‘Featured articles’. These ratings are consistent with Wang and
Strong’s multidimensional definition of data quality (Liu & Ram, 2011; Wang & Strong,
1996). An article is promoted to a higher rating or demoted to a lower rating only after an
official assessment of peer reviewers. In order to maintain objectivity and neutrality, the
assessments of good and featured articles are made by Wikipedians who did not participate in
heavy or repeated edits of the article proposed for assessments (Liu & Ram, 2011). Previous
studies have shown that Wikipedia’s internal quality ratings and the ratings from external
raters are significantly correlated (Spearman’s λ = 0.54, p < 0.001) (Kittur & Kraut, 2008).
Hence, even though they may not be completely objective and neutral, Wikipedia’s quality
ratings constitute a valid proxy for article quality (Liu & Ram, 2011). This proxy is used to
compute the dependent variable in this study.
3.2 Dataset
The dataset we use in this study is extracted from the June 2011 dump of English Wikipedia.
The dataset includes full texts of Wikipedia pages and their complete edit history from the
beginning of Wikipedia. Since our intention is to examine the influential factors of Wikipedia
article quality, we selected an equal proportion of articles of different Wikipedia-designated
quality levels as follows. We randomly sampled 60% of the articles (about 2.15 million of 3.6
million articles). We chose random sampling against purpose sampling (e.g. snowball
sampling), because, for example, selecting articles that are more popular and attract more
editors would not create a representative subset population. Random sampling ensures that
each article has identical probability to be chosen independently of other articles it is
connected to. Similar to Liu and Ram (2011), out of the selected articles, we extracted all the
articles labeled as featured (fa), good (ga), B-class (b), and C-class (c), totalling a number of
84,915 articles. Note that we investigated featured, good, B-class, and C-class articles
because these four represent well-distinguished, non-transitional quality classes (Nemoto et

8

al., 2011). We ensure unbiased statistics by chosing Wikipedia articles with equal likelihood
to represent one representative quality class. Thus, by using random sampling, the insights
are more likely to be generalizable to the entire Wikipedia articles as well. Finally, we
identified all the changes in article quality during an article’s life span, ranging from 3-level
demotion (fa→c) to 3-level promotion (c→fa). The resulting dataset contains in total 11,359
changes in article quality, on which we base our analysis. Table 1a and Table 1b give an
overview of the counts and proportions of each type of change in article quality.
[Insert Table 1a and Table 1b about here]
3.3 Independent Variables
Distribution of Communication Turn-Taking. We operationalize the equality of
distribution of communication turn-taking in the same manner as Woolley et al. (2010, p. p.
688). For each article, we counted the number of times each Wikipedia janitor contributed a
discussion point on the talk page of that article. The distribution of these counts represents
the distribution of communication turn-taking among the Wikipedia janitors who worked on
the article (TTi, 1≤i≤N with N is the number of janitors). We then computed the coefficient of
variation of communication turn-taking (CVTT) as the ratio between the standard deviation
and the mean of the turn-taking scores (µTT): CV!! = !

! !
!
!(!!!! !!!!!! )!
! !!!

!!!

. To interpret this

measure of equality, CVTT=0 if there are for instance 16 communication turns in a talk page
of 4 janitors who each communicate 4 times. That is, CVTT=0 means an equality in the
communication turn-taking of the janitors on the talk page of an article. The smaller the value
of CVTT suggests the more equality in the distribution of communication turn-taking of the
janitors on the talk page of an article.
Group Diversity. WikiProjects provide a valuable setting to quantify the amount of diversity
among Wikipedia janitors according to their editing activity and interests (Chen et al., 2010,
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p. p. 18). In this sense, we use the Blau index (Agresti, 2002) to measure the probability that
two entities (e.g. Wikipedia janitors), taken at random from the dataset of interest (editorial
team of an article), represent different types, i.e. do not share any Wikiproject in common
(Blau, 1977). The formal definition of the Blau index is BI = 1 − !

!
!
!!! !! ,

where ! is the

number all possible categories (i.e., of Wikiprojects), and !! is the proportion of the
Wikipedia janitors who share (i.e. are all members of) project !. A value of the Blau index
equal to zero indicates that all Wikipedia janitors who are part of the editorial team of an
article share at least one Wikiproject. If all Wikipedia janitors share no Wikiproject among
them, the corresponding Blau index equals 1.
Group Cohesiveness. Group cohesiveness is achieved when the members of the group are
committed to work together to accomplish a collective task (Guzzo et al., 1995; Hsu et al.,
2011; Kidwell et al., 1997). Group cohesiveness refers to “the resultant of all the forces
acting on members to remain in the group” (Festinger, 1950). In other words, group
cohesiveness is the 'stick togetherness' of the group, the bonds of unity that hold group
members together to achieve their common goals (Ren et al., 2012; Schultz, 1988). Members
of strongly cohesive groups are more willing to participate readily and to stay with the group
(Dyaram & Kamalanabhan, 2005). In line with these definitions, we instantiate group
cohesiveness relative to the development process of articles in Wikipedia as the proportion of
Wikipedia janitors who previously contributed to the article development, and stayed in the
team during the most recent interval of quality change (Chansler et al., 2003; Dyaram &
Kamalanabhan, 2005).
3.4 Control Variables
Editing Effort Distribution. This is an important control variable, as previous studies
pointed to the long tail distribution of edits on Wikipedia articles (Kittur & Kraut, 2008;
Wilkinson, 2008). Here we expect to see that such distributions exist among Wikipedia
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janitors as well, and so we decide to control for it in our analysis. One of the most commonly
used metrics to describe the inequality of a distribution (in this case, equality of
contributions) is the Gini coefficient of homogeneity, with higher values indicating greater
inequality (Dorfman, 1979). In the context of Wikipedia, a low Gini coefficient of the edit
distribution means that the work is equally distributed among Wikipedia janitors; conversely,
a large value of the Gini coefficient reflects situations where a few Wikipedia janitors are
performing most of the work (Allison, 1978).
To account for exogenous variables, we also consider the following control variables related
to Wikipedia articles that may influence the article quality: article age, article popularity,
group size, and initial article quality. A detailed description of these variables and a
summary of all the variables used in this study are presented in Table 2.
[Insert Table 2 about here]
4. DATA ANALYSIS
Since the aim of our analysis is to identify influential predictors and gain insights into the
relationship between the predictors and the outcome, we employ a regression model (Harrell,
2001, p. 97). A longitudinal analysis is conducted as follows: for each quality assessment of
an article, we considered the period between the previous and the current change in quality.
Similar to Kittur and Kraut (2008), the metrics computed in this time span are used in order
to explain the change in article quality, as depicted in Figure 1.
As the scales/units of the main predictors are not easy to interpret (they are not natural
metrics), we employ a standardized version of the binary logistic regression model. As
explained in (Schielzeth, 2010), standardization facilitates not only a common scale of all the
input variables so that the coefficients are better understood, especially in the presence of
interactions, but also a comparison of the relative importance of the individual main effects:
marginal effect size estimates. Table 3a shows the summaries of unstandardized (original)
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and standardized datasets that are used for modeling. We note here that the original dataset is
a subset of the main dataset, obtained by keeping only non-missing observations of the eight
covariates (the main predictors and the controls variables). In this way, the meaning of
promotion and demotion are not violated since the aforementioned articles cannot be
promoted to any higher quality level than “fa“ and cannot be demoted to any lower quality
level than “c”.
[Insert Table 3a and Table 3b about here]
We first consider a baseline model in which the covariates are the control variables. We refer
to this as Model 1. Afterwards, similar to Kittur and Kraut (2008), we add Edits as the main
predictor and all the interactions with the variables in Model 1. The resulting model is
referred to as Model 2. Finally, in Model 3, which is the main contribution of this study, we
add Communication, Diversity, and Cohesiveness as main predictors, along with the
corresponding interaction effects. We computed the AIC value corresponding to each model
together with two summary measures for the goodness of fit: the Nagelkerke’s !! (also
known as Cragg & Uhler’s !! ) and the chi-square test for goodness of fit (chi-square GOF)
(Hosmer and Lemeshow, 1980; Hosmer et al., 1997). Values of chi-square GOF larger than
5% indicate that the considered model is fit. A summary of the results of the logistic
regression is presented in Table 4.
[Insert Table 4 about here]
5. DISCUSSIONS OF THE FINDINGS
The results of our data analysis confirm that contribution inequality (Edits) among Wikipedia
janitors has a positive effect on article promotion in Wikipedia. More precisely, a one
standard deviation increase in the inequality of editing effort distribution (Edits) among
Wikipedia janitors corresponds to an increase of 169% (i.e., exp(0.99)-1) in the likelihood for
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an article to be promoted (vs. demoted), when all the other variables are kept at their mean
level (see Table 4, Model 3).
With respect to our first main variable of interest, i.e., the distribution of communication
turn-taking (Communication), our results show that unequal distribution of communication
turn-taking is not favorable for promoting an article to a superior quality class. In other
words, higher uniformity in the distribution of communication turns correlates with higher
article promotion likelihood. A one standard deviation increase in the equality of
communication turn-taking corresponds to an increase of 15% (i.e., exp(0.14)-1) in an
article’s promotion likelihood (see Table 4, Model 3). This result confirms H1 and the
finding of Woolley et al. (2010). It is worth noticing the consistency of the two results, given
the obvious difference in the two study contexts: we study real-life groups working on fuzzy
tasks for an extended period of time whereas Woolley et al.’s (2010) study laboratorycontrolled face-to-face groups working on predefined tasks for a few hours. This remarkable
consistency of results suggests that, regardless of the mode (offline or online), or the degree
of certainty of the task, or the work duration, the more the communication turns are
uniformly distributed among the group members, the higher the quality of group outcomes.
We found that the diversity of Wikipedia janitors has a significantly positive impact on the
likelihood for an article to be promoted. A one standard deviation increase in diversity
corresponds to a 12% (i.e., exp(0.12)-1) increase in the promotion likelihood of an article
(see Table 4, Model 3). Following H2, we further tested for a quadratic effect of diversity:
although we found a negative coefficient of the quadratic term, the coefficient was not
significant. This does not offer sufficient support for H2. Looking at the interaction effect of
the diversity variable with the control variables (see Table 4), one notable interaction is the
interaction with group size where the positive effect of diversity became much stronger when
the number of Wikipedia janitors increased. To dig deeper into this interaction effect, we run
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additional analysis (see Figures 2a, b, c). Collectively these figures show that the effect of
Wikipedia janitors’ diversity on an article’s promotion probability is positive when the
article’s initial quality is “b” (indicating a less developed article) and, further, that this effect
becomes stronger with the increasing size of Wikipedia janitors. However when the article’s
initial quality is “ga” (indicating a more developed article), the size of Wikipedia janitors
appears to undermine the effect of diversity, i.e., the effect of diversity on the probability for
an article to be promoted becomes negative. Altogether these results imply having many
diverse Wikipedia janitors is beneficial when the article is at a less developed stage, while
having few and less diverse Wikipedia janitors is beneficial when the article is at a more
developed stage.
[Insert Figures 2a, b, c]
Group cohesiveness is found to be the most important main effect relative to an article’s
likelihood of promotion. A one standard deviation increase in group cohesiveness
corresponds to a 68% (i.e., exp(0.61)-1) increase in an article’s promotion likelihood (see
Table 4, Model 3). This result confirms H3. In contrast with Woolley et al. (2010), but in line
with the theory of group cohesiveness (Festinger et al., 1950), this finding shows the
importance of the stick-togetherness of the Wikipedia janitors for producing high quality
outcomes. As with the diversity variable, the most notable interaction effect of this variable is
its interaction with the size of the Wikipedia janitors, i.e., the higher the number of Wikipedia
janitors working on an article, the more positive the effect of their cohesiveness on the
article’s promotion likelihood. However when we dig deeper into this interaction, we found a
marginal reverse effect when the article is at a less developed stage (see Figure 2b). This is
peculiar because one would expect a tightly bonded group to be important in improving the
quality of a less developed article, especially when the number of individuals working on the
article is quite large. One possible explanation of this finding could be that people that stick
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together typically think alike (homophily); having too many like-minded people at the early
stage of article development may not be beneficial on the likelihood of the article being
promoted to a higher quality level. In this case, the stick-togetherness of the Wikipedia
janitors editing the article may be undermined by biases resulting from the fact that they think
alike. Indeed we found a negative correlation between diversity and cohesiveness (corr = 0.42).
6. CONTRIBUTIONS AND IMPLICATIONS
Findings of this study have to be viewed in light of its limitations. With regard to
generalizability and endogeneity, we acknowledge that several areas dealing with the
dynamics of social interaction in online collaboration that were not examined in this study,
such as the issues of social power or culture (Baym, 2006; Jiang et al., 2011). Pragmatically,
there may be several perspectives for examining peer interactions in online social production
communities. Conditions other than group interactions and group composition characteristics
– such as users’ capabilities and goals, their interpretations of technology, and institutional
contexts, power, or culture – may play key roles in causal explanations. Due to the possibility
of omitted variable bias, simultaneous causality bias, and errors-in-variable bias, future
research should examine our identified relationships using more controlled settings or
methods such as instrumental variables regression. Nonetheless the findings of this study
contribute to the extant literature and have important implications for practitioners.
This study contributes to the extant literature of online social production communities in
general and Wikipedia in specific by investigating how the properties and interactions of the
people who are most engaged in the production of the common goods, i.e., the Wikipedia
janitors, affect quality outcomes. Linus’ law that “many eyes make all bugs shallow” have
been repeatedly challenged by findings that show that, in reality, only few volunteers
significantly contribute to common goods. However no study has ever investigated how the
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few Wikipedia janitors contribute to the success of Wikipedia. Ours is a pioneering study that
investigates the composition of the Wikipedia janitors, how they interact, and how their
composition and interaction affect output quality. Through a longitudinal analysis of the
composition of Wikipedia janitors, their communication turn-taking, and the quality changes
(promotion or demotion) of articles they worked on, we found that the most important
ingredient to an article’s likelihood of promotion is the cohesiveness of Wikipedia janitors.
At the same time, however, cohesiveness implies lower diversity and this, in turn, may not be
beneficial for an article at its early development stage. An interesting question for future
research would be to explore further the tension between cohesiveness and diversity in other
online social production communities, e.g., examine whether this dilemma persists in OSS
projects (which produce technically more challenging output than Wikipedia) at different
software development stages.
While comparisons between offline and online social production are not within the scope of
the study, it is interesting to note here the similarities and differences between our findings
and the findings of Woolley et al. (2010), which is perhaps the most comprehensive study of
face-to-face group interactions to date. Our context is real-life groups working on fuzzy tasks
for an extended period of time whereas Woolley et al. (2010) study laboratory-controlled
face-to-face groups working on predefined tasks for a few hours. Despite the obvious
contextual differences, we similarly found the positive effect of an equal distribution of
communication turn-taking on output quality. However, while Woolley et al. (2010) found
that group cohesiveness has no effect on output quality, we found it to be the most important
antecedent. This difference can be possibly related to the different lengths of work duration
of the groups. Future research could pursue a 2 x 2 x 2 research design that manipulates the
interaction mode (offline or online), the degree of task certainty (low or high), and the work
duration (short or long) for a more direct comparison of the different settings.
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From a managerial perspective, organizations increasingly consider the outsourcing of
knowledge tasks to large masses of workers via distributed labor networks using limited or
no monetary incentives; this is possible, in part, due to the fact that the virtual, selforganizing workplace constantly evolves towards more spontaneous and decentralized forms
of collaboration. While open collaborative innovation can potentially displace producer
innovation at many parts of the economy (Baldwin and Hippel 2011), the fluid generativity of
distributed innovation suggests that knowledge resources will be increasingly heterogeneous
and often only temporarily integrated (Yoo et al. 2012). Reflecting from the Wikipedia case,
having janitors (who could be individuals employed by the organization) tasked with
constantly organizing and refining the collectively produced knowledge resources is
important for organizations who would like to outsource knowledge tasks to large masses of
online distributed workers. This study provides insights on the most effective composition of
janitor groups, as well as on how they should interact with one another. While the focal
organization may not be able to control the way janitors interact with one another, it should
be able to define and alter their composition (diversity and cohesiveness) over time. Findings
in this study can guide the organization in doing so.
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Figures and Tables
Figure 1: Analysis window

Table 1a: Total counts of quality changes (lines represent the starting quality, whereas
columns represent the quality after the change)
From/to quality

c

b

ga

fa

c

0

1285

284

16

b

6239

0

1974

191

ga

146

469

0

501

fa

60

180

14

0

Table 1b: Proportions of quality changes by initial quality and magnitude of changes in
quality
Initial quality/magnitude of
change

-3

-2

-1

0

1

2

3

InitialQuality=c

NA

NA

NA

0

0.81

0.18

0.01

InitialQuality=b

NA

NA

0.74

0

0.23

0.02

NA

InitialQuality=ga

NA

0.13

0.42

0

0.45

NA

NA

InitialQuality=fa

0.24

0.71

0.06

0

NA

NA

NA
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Table 2: Operational definitions
Variable

Operational Definition

Main Effects
Communication Effort
Distribution
(Communication)
Group Cohesiveness
(Cohesiveness)
Group Diversity
(Diversity)

Coefficient of Variation of Communication Turn Taking measured on article talk
pages (Woolley et al., 2010), e.g. conversations are dominated by single group
members.
The proportion of Wikipedia janitors who previously contributed to the article
development, and stayed in the team during the most recent interval of quality
change (Chansler et al., 2003; Dyaram & Kamalanabhan, 2005).
Editorial team diversity measured using the Blau index (Blau, 1977), i.e. the
probability that two entities chosen at random represent different types, with
respect to the participation in Wikiprojects.

Controls
Editing Effort Distribution
(Edits)

Contribution inequality measured using the Gini Coefficient of the distribution of
article editing effort (Allison, 1978; Dorfman, 1979; Espinosa et al., 2007).

Article Age

Duration from the creation of an article until the current change in quality.

Article Popularity

Number of web search hits.

Group Size

Number of Wikipedia janitors (i.e. WikiProject members and administrators)
involved in the editing process.

Initial Quality

Quality label of an article at the beginning of the time span of analysis.

Dependent Variable
Change in Quality

Binary variable measuring whether an article was promoted (+1, i.e. to a superior
quality standard) or demoted (-1; i.e. to an inferior quality standard).
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Table 3a: Dataset Summary
Unstandardized

Standardized

Independent Variables

min

max

mean

med

var

sd

min

max

mean

med

var

sd

Communication

0.00

4.79

0.35

0.00

0.25

0.50

-0.69

8.85

0

-0.69

1

1

Diversity

0.00

0.98

0.53

0.67

0.12

0.35

-1.51

1.26

0

0.38

1

1

Cohesiveness

0.00

1.00

0.28

0.20

0.08

0.28

-0.99

2.57

0

-0.28

1

1

Controls

min

max

mean

med

var

sd

min

max

mean

med

var

sd

Edits

0.00

1.00

0.53

0.54

0.07

0.26

-2.05

1.83

0

0.05

1

1

15.00 3739.00

Article Age
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2047.00

556050.00

745.69

-2.66
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1

1

Log (Article Popularity)

0.69

22.39

12.00
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3.53

-3.20
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0.01

1

1

Log (Group Size)

0.69
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-0.05

1

1

Initial Quality

count

count

c

6445

6445

b

1934

1934

ga

2272

2272

fa

708

708

count

count

7108

7108

Dependent Variable (DV)
Change in Quality
Demoted (-1)
Promoted (+1)

4251

Total nr. of instances

4251

11359

11359

Table 3b: Variable Correlations
Correlations
1
1. Age

2

3

4

5

6

1

2. Log (Article Popularity)

0.34

1

3. Log (Goup Size)

0.40

0.31

1

-0.06

-0.06

0.22

1

5. Communication

0.08

0.26

0.34

0.33

1

6. Diversity

0.30

0.24

0.79

0.22

0.26

1

-0.16

-0.15

-0.44

-0.08

-0.13

-0.42

4. Edits

7. Cohesiveness

7

1
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Table 4: Standardized Binary Logistics Models
Baseline (Model 1)

Edits (Model 2)

Coef

Pr(>|Z|)

Intercept

-0.60

***

Article Age

-0.36

***

1.20

Log (Group Size)

-0.57

***

Log (Article Popularity)

-0.08

***

Edits

VIF

All (Model 3)

Coef

Pr(>|Z|)

VIF

Coef

Pr(>|Z|)

-0.85

***

-0.27

***

1.20

1.10

-0.83

***

1.10

-0.03

VIF

-0.84

***

-0.33

***

1.40

1.40

-0.65

***

4.20

0.14

1.10

0.03

0.26

1.40

0.99

***

2.60

0.99

***

2.80

-0.08

***

1.20

-0.02

0.51

1.50

Log (Group Size) * Edits

0.54

***

2.30

0.47

***

3.50

Log (Popularity) * Edits

0.04

.

1.20

Article Age * Edits

0.01

0.78

1.50

Communication

-0.14

***

1.60

Article Age * Communication

-0.10

***

1.30

0.01

0.70

1.80

-0.02

0.40

1.50

*

4.80

-0.06

0.28

4.30

-0.06

*

1.60

Log (Group Size) * Communication
Log (Article Popularity) * Communication
Diversity
Diversity

0.12
2

Article Age * Diversity
Log (Group Size) * Diversity

0.21

***

5.70

Log( Article Popularity) * Diversity

0.17

***

1.60

Cohesiveness

0.61

***

4.10

Article Age * Cohesiveness

0.05

Log (Group Size) * Cohesiveness

0.25

***

4.10

Log (Article Popularity) * Cohesiveness

0.05

*

1.40

AIC
Pseudo-R2
Chi-square GOF

13574

12465

12093

0.16
0.27

0.28
0.33

0.31
0.51

1.50

***Significant at < 0.001; **Significant at < 0.01; *Significant at < 0.05
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Figure 2a: Slopes of main effects - when taking into account the marginal effect of
GroupSize, when all the other factors are kept fixed, using the following formula:
Slope(MainEffect)=Coef(MainEffect)+ Coef(Interaction(MainEffect, GroupSize))*DomainOfDef (GroupSize)

Figure 2b: Slopes of main effects when the initial quality is “b”
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Figure 2c: Slopes of main effects when the initial quality is “ga”
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