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This paper presents the results of a computer simulation designed to test the minimum 

necessary requirements for the development of regional linguistic variation in natural language. 
In particular, the simulation tests the hypothesis that regional linguistic variation can emerge over 
time in a speech community that initially exhibits no patterns of regional variation where 
communication between speakers is limited only by physical distance, so that speakers who are 
close together are more likely to communicate than speakers who are far apart.  

In the simulation each agent is associated with a location, which is fixed, and a value for a 
linguistic variable, which is initially set at random but which changes over the course of the 
simulation. Every iteration of the simulation involves an act of communication between two 
agents. The two agents are selected at random; however, agents that are close together are more 
likely to be selected than agents that are far apart. When agents communicate, each shifts the 
value of their linguistic variable towards the value of the variable of the other agent.  

The simulation was run hundreds of times under various parameter settings and the 
results were analyzed both visually and statistically, using the global spatial autocorrelation 
statistic Moran’s I. The simulation consistently produced significant patterns of regional 
linguistic variation, indicating that dialect patterns can emerge when physical distance is the only 
factor limiting communication in a speech community.  

The results of the simulation challenge the assumption that regional dialects only emerge 
under very specific conditions, i.e. where communication across regions is limited by historical, 
cultural, or geographical factors. Because physical distance limits communication across nearly 
all regions and registers, it is argued that the results of the simulation suggest that regional 
variation is far more pervasive in natural language than has previously been assumed. 
 


