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Together, our findings suggest that both the right and the left hemisphere play
roles in linking sentences with their preceding context and that their activity is
increased and prolonged in discourse in which participants generate and use
bridging inferences to build up coherence.

In comparing all scenarios with fixation, the BOLD response in the right
hemisphere appeared after the explicit attempt to link the sentences – after the
BOLD response in the left hemisphere. It is, however, difficult to know whether
the later engagement of the right hemisphere hemodynamic response reflects a
later engagement of underlying neural activity in the right hemisphere during
discourse processing.

The sustained engagement of bilateral temporal-prefrontal cortices and the right
inferior parietal cortex – from the appearance of the critical word until after the
explicit attempt to link the sentences – to inference-requiring (relative to related)
sentences may reflect the production and/or use of bridging inferences to make
sense of meaningful discourse.

The short-lived engagement of bilateral temporal-prefrontal cortices and the right
inferior parietal cortex – after the appearance of the critical word in the final
sentence but before the explicit attempt to link the sentences – to unrelated (vs.
related) sentences may reflect a brief but doomed attempt to generate or use
bridging inferences to make sense of nonsensical discourse.
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Experimental Design

240 scenarios (80 in each 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.

Fifteen right-handed participants.
First  two sentences presented successively (3.4 seconds each,
ISI: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 connect the final sentence with its preceding context.

“Mark and John were
gambling at the
casino.
They won every
game of blackjack.
The next morning
John had many
bruises.”

The first two sentences
are replaced by
sentences from another
scenario in another list.
The final sentence now
becomes incongruous
with its preceding context.

(3) Unrelated
condition

 “Mark and John were
having an argument.
Mark got more and
more upset.
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 began to hit
John hard.
The next morning
John had many
bruises.”

The final sentence is
congruous with its
preceding context.

(1) Contextually
congruent condition
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Bilateral temporal-prefrontal (R>L temporal) and right inferior
parietal activity to unrelated (vs related) sentences  by 10-12sec –
before the explicit attempt to link the sentences.

8 functional runs on a 3T Siemens scanner (T2*-weighted EP images; 33 slices, 3 mm skip 1 mm; TR 2s; TE 25 ms),
Scenario trials were randomly interspersed with fixation trials of variable durations.
High-resolution structural images provided detailed anatomic information for the reconstruction of each participant’s cortical
surface [14].
Following selective averaging without assumptions about the shape of the underlying hemodynamic response [15],
each subject’s functional data was resampled into a common spherical space (derived from each individual’s cortical surface)
[16,17] and then averaged using a random effects model within and between subject group.

fMRI data acquisition and analysis
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Increased left temporal-prefrontal and inferior parietal activity and
recruitment of the right hemisphere by 16-18sec – after the
explicit attempt to link the sentences.

All vs. Fixation

Left temporal and prefrontal activation by 10-12sec – before the
explicit attempt to link the sentences.

Little remaining activity to unrelated (vs related) sentences by 16-
18sec –  after the explicit attempt to link the sentences.

Bilateral temporal-prefrontal (R>L temporal) and right inferior
parietal activity to inference-requiring (vs related) sentences  by
12-14sec – before the explicit attempt to link the sentences.

Increased left temporal-prefrontal activity, continued activity within
the right inferior parietal cortex & recruitment of the right inferior
prefrontal cortex to inference-requiring (vs related) sentences  by
16-18sec – after the explicit attempt to link the sentences.

RT data. F(2,28) = 23, p < 0.0001
Inference > related, p < 0.001
Inference > unrelated, p < 0.001
Related = unrelated
Ratings data
Related (1.1) < inference (1.6) < unrelated (2.8)

Behavioral Results
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A left-lateralized temporal-prefrontal network is known to mediate
the comprehension of words [1] and sentences [2].
Causal relationships between sentences are essential for the
coherence of whole discourse [3].  Establishing causal coherence
sometimes requires the generation of a causal inference –
information that is not explicitly stated in the text [4,5].
Lesion [6] and neuroimaging studies have implicated the right
hemisphere in processing logical [7-9], semantic [10, 11] and
inferential [6] relationships between sentences and in forming
gestalt representations of the meaning of discourse [12, 13].
Most neuroimaging studies of discourse comprehension have
employed blocked designs with tasks that only indirectly index
such inferencing processes. We used event-related fMRI to
estimate the neural correlates of establishing connections between
sentences at successive temporal windows as discourse unfolds,
without assumptions about the shape of the underlying
hemodynamic response.
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