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Event-related brain potentials (ERPs) were recorded from young adult subjects as they
silently read 160 different seven-word sentences, presented one word at a time. The sentences
either ended normally or were completed by unexpected words that were either semantically
inappropriate, physically deviant or both. These two types of deviations were associated with
distinc:ly different ERP components — a late negative wave (N400) for semantic deviations and
a late positive complex for physical deviations. A deviation along cither one or these dimensions
(semantic or physical) did not appear 10 alter the ERP effect of a concurrent deviation along
the other. In addition, it was found that the ERPs elicited by the words during the reading con-
dition were characterized by a left-greater-than-right asymmetry in a slow, positive component.
This asymmetrical scalp distribution was most pronounced for right-handed subjects having no
left-handers in their immediate family.

1. Introduction

Several types of event-related brain potentials (ERPs) are particularly sensitive to
the occurrence of unexpected, surprising or discrepant stimuli (for reviews see Don-
chin, Ritter and McCallum, 1978; Picton, Campbell, Baribeau-Braun and Proulx,
1978; Sutton, 1979). These ERP components are primarily endogenous and
include a negative wave around 200-250 msec (the N2 or N200), a later positivity
which typically peaks at 300-500 msec (the P3 or P300), and a prolonged ‘slow
wave’ lasting several hundred msec (Squires, Squires and Hillyard, 1975). In the vast
majority of experiments, the most prominent component of the ERP following un-
expected stimuli has been a P300 wave having 2 parieto-central scalp distribution;
accordingly, it has been proposed that the P300 may reflect the resolution of prior
unceriainty (Sutton, Braren and Zubin, 1965; Ruchkin and Sutton, 1978) and the
task-relevant surprise value of the stimulus (Donchin et al., 1978; Donchin, 1979).

We have recently investigated ERPs to surprising events in a language context —
the occurrence of absurd,-semantically inappropriate words in otherwise meaning-

"ful sentences (Kutas and Hillyard, 1980b). It turned out that incongruous words

(such as ‘dog’ at the end of the sentence ‘I take coffee with cream and’) elicited a
large negative wave (N400) which was not accompanied by any late positivity over
and zhove that elicited by congruous words. In contrast, when an appropriate word
was unexpectedly presented in oversize, bold-faced print during this silent reading
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