
When the truth isn©t too hard to handle:
An Event-Related Potential study on the Pragmatics of Negation
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Introduction
* In affirmative sentences,  people find false 
words more difficult to process than true 
words, as reflected in behavioral and event-
related brain potential (ERP) responses.

* In sentences containing negation terms,  
however, people have more difficulty with 
true than false words ("A robin is not a 
tree/bird"; Fischler et al., 1983), suggesting 
that non-propositional semantic processes 
proceed the processes that compute 
sentence truth-value.

* Yet, experimental studies have often 
ignored that negation is used to reject what 
plausibly may have been true, not to deny 
something that already makes no sense 
(Givon, 1978; Horn, 1989). 

* In the current study, we examine whether 
the available ERP findings may be better 
explained by a pragmatic account of 
negation that, in addition to truth-value, 
takes into account pragmatic licensing.

Experiment
* 2 (Pragmatics: licensed/unlicensed) x 
   2 (Truth-value: true/false) x
   2 (Negation: affirmative/negative)
* 24 subjects. 30 sentences per condition 
(total 240) & 120 fillers. No manipulation-
relevant secondary task. Variable word 
duration ((lettersx27)+187ms). No sentence-
final critical words.
* From a larger set, we selected sentences 
based on truth-value and naturalness 
pretest ratings (5-point Likert scale).

Pragmatically licensed negation
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Truth-value!!!!!!!!Naturalness
TA: True-Affirmative !!!!!4.47 !!!!!!!!!!!!!!!!!!!!!!!!!!4.02
TN: True-Negative !!!!!!!!!4.52!!!!!!!!!!!!!!!!!!!!!!!!!!!3.90
FA: False-Affirmative !!!1.37 !!!!!!!!!!!!!!!!!!!!!!!!!!1.38
FN: False-Negative !!!!!!!1.39!!!!!!!!!!!!!!!!!!!!!!!!!!!1.36

TA:  Secondhand furniture is very cheap...
TN:  Secondhand furniture isn©t very expensive...
FA:  Secondhand furniture is very expensive...
FN:  Secondhand furniture isn©t very cheap...

Pragmatically unlicensed negation
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Truth-value!!!!!!!!Naturalness
TA: True-Affirmative !!!!!4.75 !!!!!!!!!!!!!!!!!!!!!!!!!!4.02
TN: True-Negative !!!!!!!!!4.77!!!!!!!!!!!!!!!!!!!!!!!!!!!1.93
FA: False-Affirmative !!!1.19 !!!!!!!!!!!!!!!!!!!!!!!!!!1.13
FN: False-Negative !!!!!!!1.25!!!!!!!!!!!!!!!!!!!!!!!!!!!1.26

TA: A baby bunny's fur is very soft...
TN: A baby bunny's fur isn't very hard...
FA: A baby bunny's fur is very hard...
FN: A baby bunny's fur isn't very soft...

Results
* Using mean amplitude 300-450ms pooled 
over posterior electrodes, there was a 
significant interaction between pragmatics, 
truth-value and negation (F(1,23)=6.01, 
p=.022).

* In licensed sentences, there was a main 
effect of truth-value (F(1,23)=16.46,p<.001) 
but no interaction between truth-value and 
negation (F<1).

* In unlicensed sentences, there was no 
main effect of truth-value (F(1,23)=3.20,n.s.), 
but a significant interaction between truth-
value and negation (F(1,23)=17.16,p<0.001). 
Follow-up analyses revealed a main effect 
of truth-value in affirmative sentences 
(F(1,23)=15.32, p=0.001), but not in negative 
sentences (F(1,23)=0.78, n.s.).

Conclusions
* Our pattern of results is at odds with serial 
accounts of negation processing (e.g., 
Fischler et al., 1983). Instead, our results 
suggest that negation is immediately used 
to compute and verify sentence meaning, 
and can be as easy as affirmation, so long as 
negation is used to convey a pragmatically 
sound message.
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