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How do listeners process an ambiguous pronoun? The use and interpretation of pronouns depends on linguistic 
principles, discourse prominence (e.g., Ariel, 1990; Arnold, 1998; Grosz et al., 1995) and pragmatic reasoning 
(Gundel et al., 1993). This study investigates if and how more general cognitive factors such as processing speed 
and working memory influence referential processing. 

We implemented a computational model within the cognitive architecture ACT-R (Anderson, 2007) to explain the 
processing of referring expressions in discourse. The processing of pronouns is simulated as two related 
processes. In the first process, the model uses general memory principles to build a discourse representation 
during sentence comprehension. The accessibility of discourse referents is represented by the activation of 
elements in memory. The discourse referent with the highest activation is considered as the current discourse 
topic and is retrieved as the referent of a pronoun. In the second process, the model evaluates whether this 
referent is a plausible interpretation given the speaker’s choices: The model then takes the speaker’s perspective, 
and checks whether the speaker could have intended the selected interpretation.   

Our model integrates accounts of linguistics competence and plausible assumptions about cognitive processing, 
and is used to generate precise and testable predictions about linguistic performance. We discuss empirical 
support for two predictions derived from our computational simulations. 

1. Adult-like interpretation of object pronouns requires sufficient speed of processing.  

Our model uses perspective taking to learn that an object pronoun cannot refer to the local subject (cf. Principle B 
of Binding Theory; Chomsky, 1981), because a speaker would have used a reflexive for expressing a 
coreferential meaning (Principle A of Binding Theory). However, this additional reasoning step takes extra 
processing time. We have tested this prediction by presenting children, who show a Delay of Principle B Effect 
(a.o., Chien & Wexler, 1990), with slowed-down speech, thus giving them more time for interpretation.  With 
slowed-down speech, their pronoun interpretation, but not their reflexive interpretation, became more adult-like 
(Van Rij et al., 2010). This supports the model’s prediction that pronoun interpretation requires sufficient 
processing speed. 

2. Adult-like interpretation of subject pronouns requires sufficient working memory capacity.  

In our model, the activation of discourse referents is influenced by their frequency and recency of mention and the 
current discourse context. The current discourse context, in particular the subject of the previous sentence, 
receives more activation than other referents. Working memory capacity determines how much more activation 
this previous subject receives (Daily et al., 2001). We performed a dual-task experiment to test whether adult 
listeners would show difficulties in perceiving a topic shift if they have less WM capacity available. To manipulate 
WM load, participants performed a dual task: memorizing digits while reading stories with and without topic shift 
(indicated by new or same subject). WM load influenced the interpretation of stories with a topic shift, but not the 
interpretation of stories without a topic shift, supporting the prediction that the interpretation of pronouns in 
discourse is dependent on the amount of WM capacity available for interpretation.  
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