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When speakers refer, they have a choice between many possible referring expressions. One 

common finding is that speakers often overspecify, that is, they provide more information 
than necessary to uniquely identify the referent (Pechmann, 1989; Belke & Meyer, 2002). 
However, it is unclear what psychological processes underlie overspecification. 

Psycholinguistic language production models mainly focus on formulisation and 
articulation (e.g., Dell, Chang, & Griffin, 1999; Levelt, Roelofs, & Meyer, 1999), but 
generally have little to say about how concepts are selected. In contrast, concept selection is 
the focus of many computational reference generation algorithms (Krahmer & Van Deemter, 
2012). The most influential computational model has been the Incremental Algorithm (Dale 
& Reiter, 1995), which claims that overspecification occurs because speakers select 
properties in order of preference. Other algorithms make similar assumptions (e.g., Krahmer, 
Van Erk, & Verleg, 2003). Consider (1a), where a speaker refers to the target (a small black 
candle) presented with two distractors. Because colour is preferred to size (Pechmann, 1989), 
the IA predicts that the speaker first selects "black", but because this is not fully 
distinguishing, they add "small", resulting in the overspecified expression "small black 
candle" (rather than the minimal expression "small candle"). 

 
1a. Size fully discriminating condition 
 Target: small black candle; Distractors: large blue candle, large black candle 
 Results: "small black candle" 82%; "small candle" 17%; "black candle" 1% 
1b. Colour fully discriminating condition 
 Target: small black candle; Distractors: large red candle, small blue candle 
 Results: "small black candle" 8%; "small candle" 0%; "black candle" 92% 
1c. Size or colour fully discriminating condition 
 Target: small black candle; Distractors: large red candle, large blue candle 
 Results: "small black candle" 17%; "small candle" 4%; "black candle" 79% 
 
Dale and Reiter’s original IA is deterministic, in that it assumes that colour is always 

selected before size. As Van Deemter, Gatt, Van Gompel, and Krahmer (2012) have argued, 
this is not psycholinguistically realistic, because a deterministic model predicts no variability 
in the referring expressions that speakers produce in a particular condition. However, 
assuming that the colour-size preference is probabilistic, the IA makes quantitative 
predictions about the frequency of overspecification. If speakers select colour before size in 
x% of expressions in (1a) (resulting in x% overspecification and 100-x% minimal 
expressions), they should also do so in (1b) and (1c), resulting in x% minimal expressions 
and 100-x% overspecification in (1b), and x% colour-only and 100-x% size-only expressions 
(but no overspecifications) in (1c). 

We conducted an experiment in which participants described the target in (1a-c) so another 
participant could select it. The results, presented in (1a-c), did not support the IA: The 
predicted match in percentages did not occur (e.g., 82% overspecification in 1a but 92% 
minimal expressions in 1b) and speakers frequently overspecified in (1c). Statistical model 
testing using multinomial distributions showed that the fit of the IA to the data was quite 
poor. 

We therefore developed the Probabilistic Referential Overspecification (PRO) algorithm, 
which assumes that speakers always first select the property that is fully discriminating (size 
in 1a, colour in 1b). If two properties are fully discriminating (1c), then the first property is 
probabilistically selected according to preference. Next, speakers add the second property, 
with the probability of adding it depending on its preference. This model predicted 
percentages for all expressions within 2% of the observed frequencies. It also accounts for 



speech repairs where speakers initially underspecify, but subsequently add the second 
property. 

In a second study, we manipulated colour and category (e.g., bed vs. ruler) rather than 
colour and size. PRO matched the data to within 3% of the observed frequencies, whereas the 
fit of probabilistic IA was less good. Again, PRO also accounted for speech repairs where 
speakers initially underspecified. 
 

2a. Type fully discriminating condition 
 Target: black bed; Distractors: black ruler, blue ruler 
 Results: "black bed" 31%; "bed" 69%; "black one" 0% 
2b. Colour fully discriminating condition 
 Target: black bed; Distractors: blue bed, blue ruler 
 Results: "black bed" 94%; "bed" 0%; "black one" 6% 
2c. Type or colour fully discriminating condition 
 Target: black bed; Distractors: blue candle, blue ruler 
 Results: "black bed" 48%; "bed" 51%; "black one" 1% 
 
We conclude that speakers first aim to find a fully distinguishing expression. Next, 

speakers may include another property that overspecifies, and the likelihood with which they 
do this depends on their preference for this property. This account makes very accurate 
quantitative predictions about when overspecification occurs. If time permits, then I will 
discuss further psycholinguistic experiments that tested PRO and other computational 
models. 
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