
A Multi-domain Model for Post-Reply Communication in Online Communities 
Erik Aumayr, Conor Hayes 

The Insight Centre for Data Analytics @ NUI Galway 

{erik.aumayr, conor.hayes}@insight-centre.org 

Keywords: Computer Science and Information Technologies 
 

Abstract 
A lot of our day-to-day communication takes place in 

online platforms and social media, such as discussion 

boards, Q&A sites or Twitter. At the same time, it has 

proven difficult to assess the different online 

communities according to predefined health metrics. A 

low number of daily activity might be alarming for one 

community, but perfectly normal for another. We 

develop a model to simulate the basic post-reply 

communication that is inherent to most online commu-

nities. The model is parametrised in order to generate 

communication behaviour from different online sources. 

That allows us to directly compare different community 

types, and apply the same health metrics. 

 

1. Introduction 
Most online communities follow the same basic 

principle. One person creates content and initiates a 

conversation, for example by opening a new forum 

thread, or producing a question or Tweet. Other people 

then reply to that initial post, e.g. with forum posts, 

answers or Retweets. This basic post-reply relationship 

creates a user-to-user communication, as shown in 

Figure 1. 

 

Figure 1: The central element of many forms of online 
communications is the post-reply relation. It establishes 
a user-to-user communication through the exchange of 
virtual messages. 

In order to model the communication and thus the 

interconnection between individual users, we employ 

agent-based modelling [1]. Some of the benefits of 

agent-based modelling are the opportunity to observe 

individual users throughout the lifecycle of a commu-

nity, as well as the ability to explain and predict the 

complex interaction network that evolves from the 

individual agent interactions. In our case the agents 

represent users, and the messages represent the inter-

actions between users. 

  

2. Model Description 
The model implements an online community that 

consists of three main parts, as shown in Figure 2: (1) 

the users, (2) the messages that connect the users and 

(3) the platform that presents the messages to the users, 

e.g. websites such as Yahoo Answers or Twitter.com. 

Then, in every round of the simulation, all users have a 

proba-bility to initiate conversations, and reply to the 

ones that are being displayed to them on the platform. 

The buffer element in Figure 2 represents the website 

that shows a number of initiating posts to the users. 

 

 

Figure 2: A graphical description of the possible user 
activities per time step. The internal agent probabilities 
𝒑𝒑𝒐𝒔𝒕, 𝒑𝒓𝒆𝒑𝒍𝒚 and 𝒑𝒄𝒍𝒐𝒔𝒆 are distributed among the 

agents according to parametrised power laws. 

3. Evaluation Methodology 
We are evaluating our model on data that we 

collected from different sources, including Boards.ie, 

Yahoo Answers, Stack Overflow and Twitter. Our aim 

is to prove the model’s viability by confirming that it 

represents communication behaviour across different 

domains. We tune the parameters of the model on each 

data set, and measure a number of metrics to show the 

model’s ability to reproduce observable communication 

patterns. Preliminary results are promising, although we 

are still in the process of refining the model. 

 

4. Conclusion 
Our goal is to simulate the post-reply communica-

tion behaviour across different domains. This will prove 

the correctness of the model by avoiding overfitting to 

one data set, and also enable us to directly compare 

online communities within the same simula-tion 

framework. This is an important step to measure and 

compare community health regarding posting activity. 
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