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A classic finding in the sentence production literature [1] is that mismatches in the number-marking of head and 
local nouns (1) lead to agreement errors, with the effect being strongest when the head-noun is singular and the 
local-noun is plural (e.g.,”The actor in the commercials…were…”).  We propose that this pattern of agreement 
errors is driven by rational misidentification of the sentence preamble: people rationally combine the likelihood of 
noise in the input with prior grammatical knowledge [2,3].  Agreement errors therefore result when participants 
infer that the intended plural marking of the head-noun has been omitted (e.g., “the actors in the commercials” is 
inferred for “the actor in the commercials”).  The asymmetry between singular and plural head-nouns is explained 
by the Bayesian size principle [4]: there are more ways to randomly select a morpheme and insert it than there 
are ways to delete a morpheme, so deletion of the plural “s” is more likely.  Comprehenders thus infer that a 
singular noun is more likely to have been produced accidentally than a plural noun. 

Across three experiments we test two distinctive predictions of this account: 

1. Additional cues to head-noun number will decrease the agreement-error rate.  Multiple cues are unlikely to be 
present by accident; it is therefore rational to infer these cues are intended and the number-marking is correct. 

2. Misidentification of the sentence preamble will lead to repetition errors, which will pattern with agreement 
errors, i.e., the most frequent error will be replacement of a singular head-noun with a plural noun. 

In a modified version of the traditional paradigm, participants saw the preamble for 1.5sec and had 13sec to 
retype the preamble and complete it.  Experiment 1 (n=40) validated the methodology, replicating the agreement 
error patterns reported in [1] using similar materials (4a).  The results of Experiment 1 also supported prediction 2: 
participants were significantly more likely to pluralize the head noun in the singular-plural condition than to make 
the head noun singular in the plural-singular condition (p<0.05).  Similar effects obtained in Experiments 2-3. 

Experiments 2-3 tested prediction 1 by providing additional cues to the number of the head-noun.  Experiment 2 
(n=60) used the materials from Experiment 1 and two indefinite conditions as in (2), in which the singular 
indefinite article replaced the definite article in the head-noun (see [5] for a related manipulation in Dutch).  
Experiment 3 (n=60) used preambles like (3), which contained either a relative clause that marked the head 
noun’s number (“that is”) or a reduced version with no number-marking.  The rate of agreement errors was 
significantly lower for the singular-plural items in the indefinite condition compared to the definite condition (Expt 
2), and in the full-relative compared to the reduced relative condition (Expt 3).  The error rates for the indefinite 
condition (Expt 2) and for the full relative clause condition (Expt 3) were not significantly different from the 
singular-singular condition. In summary, we have provided a novel theoretical account of a classic sentence 
production phenomenon in terms of rational Bayesian inference, and demonstrated that its predictions are 
empirically supported. 

(1) Singular/plural head x singular/plural local:  The actor(s) in the commercial(s) 
(2) Definite/indefinite x singular/plural local:   The/an actor in the commercial(s) 
(3) Full/reduced relative x singular/plural local:  The actor (that is) performing in the commercial(s)  
(4) Results: Note that all analyses were performed using ANOVAs, and interactions were significant with 
participants and items as random factors. 
(4a) Experiment 1 agreement error rates (F = 8.47; p < 0.005): 
Plural-plural: 4%     Plural-singular: 2%     Singular-plural: 19%     Singular-singular: 1% 
(4b) Experiment 2 agreement error rates (F = 5.37; p < 0.03): 
Definite:    singular-plural: 11%     singular-singular: 1% 
Indefinite: singular-plural: 2%       singular-singular: 1% 
(4c) Experiment 3 agreement error rates (F = 5.98; p < 0.02): 
Reduced relative: singular-plural: 10%     singular-singular: 1% 
Full relative:         singular-plural: 2%       singular-singular: 2% 
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