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1 ABSTRACT

We propose to develop generative hypergraph mod-
els to understand Wikipedia users’ behavior pat-
terns. These models can estimate growth across
various Wikimedia sections and inform strategies
for improving user engagement globally.

2 INTRODUCTION

This research addresses key challenges in compu-
tational organizational behavior through the lens
of Wikimedia contributors.

2.1 Universal Behavior
Modeling

A significant challenge in computational organi-
zational science is obtaining sufficient enterprise
data to build machine learning models of behavior,
personality, and group dynamics. We aim to build
a universal behavior model based on the observa-
tion that organizational norms can be derived from
dialogue traces. With the growing availability of
dialogue data in enterprises, we can develop more
robust behavioral models.

2.2 Significance for
Wikimedia

This research is valuable for Wikimedia because:

e Wikimedia contributors form a global, internet-
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e Understanding contributor characteristics
can inform design decisions for better en-
gagement

e While English-language Wikimedia has high
engagement from developed nations, par-
ticipation remains lower in other languages
and cultures

e Low contributor engagement in certain cul-
tures, geographies, and languages falls be-
low current internet access coverage, indi-
cating engagement challenges

Wikimedia provides an invaluable source for
understanding contributor personality and group
behavior at scale. In large organizations, regular
interaction between employees and psychologi-
cally trained personnel is infeasible due to scale
and cultural diversity, making computational tech-
niques more practical. This research is essential for
making Wikimedia more inclusive globally, partic-
ularly important as Wikimedia content informs Al
training, where lack of inclusion can lead to biased
and irresponsible decision-making systems [9].

3 RELATED WORK

As authors, we have conducted prior work on
Wikipedia data using DBpedia Spotlight [8, 11].
We have also published several related works in
understanding behavior [10, 12-15].



4 METHODS
4.1 Data Collection

We will collect temporal user activity traces from
Wikipedia Data Dumps [1], specifically:
e Logging database XML files (blocks, protec-
tion, deletion, uploads)
o File format: wikiname-YYYYMMDD-pages-
logging.xml.gz
These will be converted into MySQL using exist-
ing Wikipedia tools. Our analysis will cover users
across multiple languages beyond English. Data
will be obtained, stored, and processed on a cloud
server. No surveys will be conducted.

4.2 Analysis Approach
From the logs, we will:

e Represent user/IP address activity as a hy-
pergraph where weighted edges represent
the number of edited pages, and nodes rep-
resent users/IP addresses

e Develop temporal hypergraphs incorporat-
ing timestamps

e Extend the work in [4] to create generative
models for weighted multi-edges and tem-
poral hypergraphs

e Model growth patterns across different Wikipedia -

sections or language versions

Additionally, we will download talk page his-
tory dumps (wikiname-YYYYMMDD-stub-meta-
history.xml.gz) to analyze psycholinguistic pat-
terns in user discussions. These will also be repre-
sented as weighted multi-edged hypergraphs. By
leveraging existing resources like lists of Wikipedi-
ans by edit count [2, 3], our generative models can
provide insights on future growth patterns across
various language communities.

5 EXPECTED OUTPUT

Our deliverables will include:

e Scientific publications targeted at venues
such as ACM WebConf, ACM TKDD and
Wiki Workshop

e Open-source code repository on GitHub

The primary audience will be web researchers
and those engaged in web and user mining.

6 RISKS

The primary risk is computational resource limita-
tions and intractability of hypergraphs [5, 6]. To
mitigate this, we will:

e Optimize algorithmic efficiency

e Adjust cloud configuration as needed

7 EVALUATION

Success will be measured by:
e Peer-reviewed publication in conferences

or journals with archival proceedings
e Public release of source code

8 BUDGET
Total requested budget: $35,284.32 USD (7]
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