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Consistent with noisy-channel accounts of communication, comprehenders consider non-
literal interpretations when presented with implausible sentences [1][2]. On such accounts, the 
inference that the intended sentence SI is different from the observed sentence SO depends 
on the relative prior probability of SI and SO and, crucially, on the estimated probability of the 
noise operation that transforms SI into SO. The latter component – comprehenders’ noise 
model – is central to noisy-channel theories, yet little is known about its structure. [3] find 
experimental evidence in support of a noise model that is limited to insertions and deletions of 
words and assigns lower probability to operations that involve relatively more string edits. Here 
we propose a structure-sensitive noise model according to the hypothesis that readers 
consider exchange errors – the positional exchange of words or phrases – as a relatively high-
likelihood source of noise in sentence production. 
PREDICTIONS: We test three predictions that follow from this extended noise model. 
1. If comprehenders assume the possibility of exchange errors, they should arrive at non-

literal interpretations of [VP/NP [PP] [PP]] constructions (see below) at least some of the time. 
This contrasts with a noise model based solely on insertions and deletions, under which 
exchange errors are low-probability multi-step operations. 

2. Non-literal interpretations should follow significantly more often from exchange 
constructions than from the active/passive alternation. Since the latter does not lend itself 
to the positional exchange of elements, it requires a more extensive (i.e., unlikely) noise 
operation and should therefore favor interpretations that rely on the literal syntax. 

3. As with structure-insensitive noise models, the probability of obtaining a noise inference is 
expected to be inversely related to the semantic plausibility and syntactic canonicality of 
the observed sentence. 

MATERIALS AND PROCEDURE: In 2 experiments following a 2x2 within-subject design 120 
native speakers of English read sentences with plausible or implausible thematic-role 
assignments, using either canonical or non-canonical syntactic constructions (canonicality 
was estimated in a separate corpus analysis). Each sentence was paired with a 
comprehension question that distinguished literal and non-literal interpretations and was 
counterbalanced for its a priori plausibility (e.g. Did something fall {from|to} the floor?). 

2 x 2 Active/Passive (Exp. 1) Exchange construction (Exp. 2) 
+plausible +canonical The girl kicked the ball. The package fell from the table to the floor. 
+plausible -canonical The ball was kicked by the girl. The package fell to the floor from the table. 
-plausible +canonical The ball kicked the girl. The package fell from the floor to the table. 
-plausible +canonical The girl was kicked by the ball. The package fell to the table from the floor. 

RESULTS AND DISCUSSION: Logistic mixed-effects 
regression analysis confirmed that the collected data 
are consistent with our predictions (Fig. 1). 
Active/passive constructions were mostly interpreted 
literally (Exp. 1), replicating [3], whereas exchange 
constructions received non-literal interpretations on 
more than 20% of trials (Prediction 1) – significantly 
more often than the active/passive alternation 
(Prediction 2; p<.001). Plausibility and canonicality 
showed the predicted numerical trend (Prediction 3), 
though this trend did not reach significance (p>.2). 
CONCLUSION: In order for noisy-channel theories of 
sentence processing to be predictive and falsifiable, 
they must specify the noise model they attribute to 
comprehenders. To that end, we have provided 
evidence that comprehenders’ noise inferences are sensitive to the internal structure of the 
input string and go beyond the insertion and deletion of elements. 

[1] Christianson et al, Cog. Psych. 2001; [2] Ferreira, Cog. Psych. 2003 [3] Gibson et al, PNAS 2013 
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Fig. 1 Reliance on literal syntax. Error bars 
are Standard Errors of subject means. 


