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Abstract 
The primary aim of this research project is to develop an 

agent-based model of an online knowledge sharing 

community and measure the effect of varying key 

parameters on the knowledge sharing interactions of the 

community. This research project also aims to develop a 

reward mechanism which will encourage an optimal 

amount of experts across topics and expertise, which in 

turn will produce a more efficient and effective 

knowledge sharing space and reduce some of the 

associated problems inherent in such forums. 

 

1. Introduction 
Online communities have become a discussion 

platform for many multidisciplinary interests. In recent 

years, their ability to facilitate knowledge sharing has 

increasingly been used by companies as a tool for 

customer support. However, online communities are not 

without their difficulties. Encouraging user participation, 

counteracting negative influences, reducing response 

time to a user’s question, increasing the quality of 

information and reducing the exploitation of incentive 

mechanisms are examples of obstacles associated with 

the operation of effective online communities. 

Conducting experiments in active online communities 

may have a negative impact on user participation, and so 

the development of models play an important role in 

gaining a greater insight into the complex interactions 

that take place which allow a community to function 

most effectively. 

Wang et al. (2008) used an agent-based model (ABM) 

to simulate knowledge sharing within an online 

community. They found that an ABM approach was best 

suited to these complex adaptive systems, as they reveal 

the “dynamic, collective behaviour that emerges from the 

individual actors’ activities” [1]. The paper highlights the 

effect of adjusting a number of key parameters on 

knowledge sharing within a community. This research 

project hopes to build on the work of Wang et al. and 

further explore the effect of additional parameters on 

knowledge sharing, and develop new techniques to allow 

for analysis of incentive mechanisms. 

 

2. Experimentation 
ABMs allow for the simulation of systems by using 

adaptive, autonomous and heterogeneous agents, which 

are capable of interacting with one another and with their 

environment.  Macroscale effects, which stem from 

microscale interactions may be observed, and a deepened 

understanding of the properties of social systems gained 

through the simulation of simple interactions. For this 

research project, the Recursive Porous Agent Simulation 

Toolkit (Repast) is used to develop a model of an online 

knowledge sharing forum. Agents are programmed with 

behaviours and allowed to interact for a set period. 

Modification of these behaviour parameters highlight the 

effect each has on the knowledge sharing community as 

a whole. 

For each run, individual agents are programmed with 

location, expertise, and area of interest. The agents move 

around a space, searching their Moore neighbourhoods 

for an answer to their question or a question to be 

answered. Agents move towards an area where there is a 

higher probability of this occurring. Tag-mediated 

interactions, based on the previous research of Riolo 

(1997) [2] are then used to determine whether or not a 

question is answered, whereby there is a finite 

probability of a question being solved depending upon 

the difference between agents’ values. The difference 

between two agents is given by: 

 

dX,Y = |XQExp – YAExp| 

 

The model is then run multiple times for a set number 

of iterations in each case. The number of time steps and 

number of interactions taken to produce a solution is 

recorded for each question solved. The model is then run 

with a number of alternative population characteristics 

which allows for the most efficient population 

demographic to be identified. 

 

3. Future Work 
Incentive mechanisms if not implemented carefully 

may have a negative impact on intrinsic motivation [3]. 

This research project aims to incorporate an incentive 

mechanism based upon results obtained previously and 

by building on the model already outlined above. This 

incentive mechanism would attempt to encourage user 

participation to create an optimal amount of experts 

across all areas of interest and levels of expertise, and in 

turn create a more efficient online knowledge sharing 

forum. 
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