Introduction

Causal relationships between events are
essential for the coherence of narrative text
[6]. Establishing causal coherence
sometimes requires the generation of a
causal inference — information that is not
explicitly stated in the text [5,9].

Highly connected statements are recalled
more often that statements with few causal
connections [1,2,3,4, 7]. However, if
subjects incurred an online semantic
processing cost in an association with every
possible causal inference, this could
overwhelm their overall processing
capacity.

Electrophysiologically, the cost of
establishing coherence during online
comprehension is reflected by a larger
N400 to words that are unconnected
(versus connected) to their preceding
discourse context [8]. In the current study,
we measured ERPs as subjects read three
types of three-sentence discourse
scenarios and tried to connect the final
sentence with its preceding context.
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3 main experimental conditions

Condition

Explanation

Example

(1) Contextually | The final sentence is
congruent congruous with its
condition preceding context.

“Mark and John were
having an argument.
Mark began to hit
John hard.

The next morning
John had many
bruises.”

Instead of the final
sentence being directly
related with its context, it
is indirectly related such
that the reader needs to
make an inference to
connect the second and
final sentences.

(2) Inference
condition

“Mark and John were
having an argument.
Mark got more and
more upset.

The next morning
John had many
bruises.”

(3) Unrelated
condition

The first two sentences

from another scenario in
another list. The final
sentence now becomes
incongruous with its
preceding context.

are replaced by sentences

“Mark and John were
gambling at the
casino.

They won every
game of blackjack.
The next morning

John had many
bruises.”

Logic of Design and Predictions

The attempt to link a completely unrelated
sentence with its preceding context would
incur a semantic processing cost, manifest
by an N400 effect to critical words in this
sentence.

The causal inferences were generated and
incurred a semantic processing cost during
word-by-word reading, critical words in the
final sentence of the inference condition
(versus the related condition) would also
elicit an N400 effect.

Subjects’ ratings of how difficult it was to
connect the final sentence with its
preceding context would predict the
semantic processing cost incurred during
online reading, as reflected by the
amplitude of the N400 on critical words in
the final sentence.

240 scenarios (80 of each of the three experimental conditions)
presented to each participant in three lists. Critical words (CWs)
were determined by asking twelve other participants (four per list) to
rate the relatedness of the sentences and to indicate the word that
helped them make that decision. Approximately 50% critical words

were sentence-final words.

Participants and Data Acquisition

+ Fifteen right-handed participants.
+ Three main experimental conditions.

+ First two sentences were presented successively (3.4 seconds
each, I1SI:100msec). The third sentence was presented word by

word (500msec, 100msec ISI).

« Task: to press one of three buttons depending on how difficult it
was to conr)sct the final sentence with its preceding context.

EEG measured with twenty-nine
active tin electrodes, continuously
sampled at 200 Hz and amplified
with a bandpass of 0.01 to 40 Hz.

Results
A. Original Conditions

Contextually congruent vs. inference
vs. Unrelated

Conesualy congrusnt

B. Participants’ ratings

Rating 1 (most related) vs. Rating 2
(intermediately related) vs. Rating 3 (unrelated)

Ratng 1 (nost rslaten)
Rang 3 (icmeamey roiod)
Rt 5 (omied)

Rating 1 vs. Rating 2 vs. Rating 3:
Effect of position of critical word

Retng 1 (nost sises)
Raing 2 (memesoy o)
Raing s (umisee)

C. Original condition and participants’ ratings

Rating 1 to Contextually congruent
vs. Rating 2 to Inference
vs. Rating 3 to Unrelated

Ratg 1 o Comestuay congroent
Raing 2o frene

« Bilaterally distributed N400 effect
elicited by CWs that were unrelated
(versus congruent) with preceding
context.

+ No N400 effect elicited by CWs in
sentences requiring inferences to
connect to preceding context.

« Bilaterally distributed N400 effect elicited
by CWs that subjects rated as most
difficult (versus easiest) to connect to the
preceding context.

« Smaller, right-lateralized N400 effect
and late, sustained positivity effect (at the
most anterior electrodes) were elicited by
CWs that were rated as intermediately
difficult (versus easiest) to connect to the
preceding context.

«Similar effects were elicited by CWs that
occurred at the end and before the end of
the final sentence.

“These effects were also seen when we
examine ERPs to subjects’ ratings within
the original three conditions.

« It is therefore unlikely that the right-
lateralized N400 effect and the late,
anterior positivity effects to rating 2 (vs.
rating 1) were due to differences in lexico-
semantic relationships between individual
words, as such relationships were matched
across the contextually congruent and
inference conditions.

Summary and Discussion

A semantic processing cost was not
necessarily incurred online as subjects read
sentences that could be connected to their
preceding context by generating a causal
inference.

? A failure to generate causual inferences online.
? Online inference generation is not associated
with a cost in semantic integration.

A right-lateralized N400 effect, was, however,
generated in processing inference-requiring
sentences that subjects subsequently
classified as being intermediately (versus
easy) to connect to their preceding context.
This was associated with a late anterior
positivity effect.

? The N400 effect reflects an online semantic
processing cost in a subset of inference-requiring
scenarios.

? The late anterior positivity effect might reflect the
cost of online inference generation in these
scenarios.
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Contextually congruent vs. inference vs. Unrelated
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Figure B

Rating 1 (most related) vs. Rating 2 (interm ediately related) vs. Rating 3 (unrelated)
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Rating 1 vs. Rating 2 vs. Rating 3: Effect of position of critical word
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Figure C

Rating 1 to Contextually congruent vs. Rating 2 to Inference vs.
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