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be understood metaphorically, such as in irony (Regel et al., 2010),
metaphor (Coulson & Van Petten, 2007) and joke (Coulson &
Williams, 2005; Coulson & Wu, 2005). This late positivity effect is
typically interpreted as reflecting the second-pass process (con-
textual updating) of reorganizing existing information in search
for a non-literal meaning after the initial detection of the unex-
pected word. Apart from the late positivity effect, a late negativity
or sustained (anterior) negativity effect could also be observed on



according to the pragmatic scale introduced by the lian…dou…
construction. For example, in (5), before the VP is encountered, the
comprehender could have several different predictions concerning
the upcoming VP: the comprehender could predict the verb to be
“tingqingchu (to hear well)” or “tingbuqingchu (to hear badly)” (in
the hearing ability dimension) or be “xihuan (to love)” or “renshou
(to bear)” (in the preference dimension).
(1)
 lian/nayangde/shengyin/Zhanghong/douneng/tingqingchu,/
taiminruile
even/such kind of/sound/Zhanghong/can/hear very well,/so
sensitive
Zhanghong can hear even such a kind of sounds. She has a
sharp hearing.
We hypothesized that the comprehension system forms expec-



of a subject noun, a VP, and an object NP in the original sentences (i.e., without the
lian…dou… structure; e.g., Zhanghong can hear very well the tiny sound). Each list
was rated by 10 participants who did not participate in either the comprehensi-







the incongruent and underspecified conditions elicited a larger
N400 as compared with the congruent condition. These N400
effects were followed by increased late negativity responses in the
anterior regions. On the sentence-final phrase, only the incon-
gruent condition elicited a sustained negativity effect starting from
200 ms post-onset. In the following sections, we will discuss the
implications of each of these findings.

4.1. The N400 effects on the main VP

Our demonstration of increased N400 responses on the main
VP for the incongruent condition was consistent with earlier
studies on construction-based semantic processing (Jiang &
Zhou, 2009; Ye et al., 2007). Importantly, the N400 effects here
were also consistent with earlier studies showing similar effects
for words mismatching the prior pragmatic context, including the
sentential/discourse-level contextual expectancy (Nieuwland &
Van Berkum, 2006; Van Berkum et al., 2004), the comprehender's
world knowledge concerning event typicality (Bicknell, Elman,
Hare, McRae, & Kutas, 2010; Ferretti, Kutas, & McRae, 2007;
Hagoort, Hald, Bastiaansen, & Petersson, 2004; Metusalem,
Kutas, Urbach, Hare, & McRae, 2012) or the informativeness
principle in verbal interaction (Nieuwland et al., 2010), the
comprehender's social orientation (Van Berkum et al., 2009), and
the speaker's social status (Van Berkum et al., 2008; Van den Brink
et al., 2012).

As we pointed out in the Introduction, the lian…dou… con-
struction introduces a pragmatic scale and implies that the event
described by the construction is at the lowest point of the scale.
The pragmatic constraints on the event come from the construc-
tion itself (i.e., the comprehender's grammatical knowledge about
the structure), rather than directly from the comprehender's world
knowledge (as investigated in many previous studies). However,
regardless of where the pragmatic constraints come from, they all
rapidly act upon the integration of critical words into prior
sentence/discourse representation (Hagoort & Van Berkum,
2007). When we correlated the mean RT reduction for the
incongruent condition, as compared with the congruent condition,
in 18 regions of interest, we found that, over the 24 participants,
the RT difference correlated negatively with the size of the N400
effect in the left fronto-central region, r¼−0.35, 0.05opo0.1, the
left central region, r¼−0.46, po0.05, and the left centro-parietal
region, r¼−0.36, 0.05opo0.1. Given that a smaller RT difference
between the two conditions could be interpreted as indicating that
the participant made a stronger attempt to integrate the VPs in the
incongruent sentences, these negative correlations may imply that
the stronger the effort made to integrate the mismatched VP with
the prior context, the larger the N400 effect.

It should be noted that although the lower likelihood of the
event itself might lead to increased N400 responses over the
incongruent (a rich man buying a house), underspecified (a man
buying a house) and incongruent (a poor man buying a house)
conditions (see Bicknell et al., 2010; Ferretti et al., 2007; Hagoort
et al., 2004; Metusalem et al., 2012 for related evidence), this
pattern was apparently reversed by the application of the lian…
dou… construction, leading to increase N400 responses on the
critical VPs over the congruent, underspecified and incongruent
conditions. Indeed, the behavioral ratings demonstrated a negative
correlation between the event likelihood and the comprehensi-
bility of the lian…dou… sentences. Taken together, these findings
suggest that the pragmatic constraints of the lian…dou… con-
struction can immediately overturn the impacts of event like-
lihood itself on sentence comprehension and the N400 responses
(see also Nieuwland & Kuperberg, 2008; Nieuwland & Martin,
2012). Differences in functional priority may exist for different



Here the pragmatic constraints of the lian…dou… construction
may have functional priority over the world knowledge (event
likelihood) inferred from sentence constituents. Although the
events described in congruent sentences (e.g., a poor man buying
a house) were rated as less likely in the offline judgment than the
events described in the incongruent sentences (e.g., a rich man
buying a house), the neural system is responding to the integrated
sentence representation covering both the pragmatic constraints
of the lian…dou… construction and the likelihood of the event
embedded in the construction, rather than to the likelihood of the
event itself.

This finding contrasts with other studies on non-logical quan-
tifier or quantifying adverbial (e.g. few and rarely, Urbach & Kutas,
2010), on negation (Fischler, Bloom, Childers, Roucos, & Perry,
1983), and on counterfactual condition (Ferguson, Sanford, &
Leuthold, 2008). The latter studies showed a larger N400 on object
nouns in typical sentences (Few farmers grow worms) than in
atypical ones (Few farmers grow crops.), on object nouns in true
sentences (A robin is not a tree) than in false sentences (A robin is
not a bird); and on main object nouns in conditionally consistent
sentences (If cats were not carnivores, … Families could feed their
cats a bowl of carrots…) than in conditionally inconsistent sen-
tences (If cats were not carnivores, … Families could feed their cats a
bowl of fish than…), suggesting the event truth value could not be
immediately reversed by the application of quantifier, negation or
counterfactual context and the N400 effect was determined by the
truth value of the event without the quantifier, negation or
counterfactual conditional (e.g., A robin is a tree vs. A robin is a
bird). However, it should be noted that the above structures
differed from the lian…dou… construction in that the event
described is impossible in the real world (e.g. Farmers grow worms;
A robin is a tree; Families could feed carnivores a bowl of carrots). As
a result, the application of negation or counterfactual conditional
(or removing negation or counterfactual conditioning from the
sentences) cannot make the resulting description more realistic
(see Nieuwland & Martin, 2012 for related arguments). In contrast,
the event described in the present incongruent sentences was
highly possible; removing the lian…dou… construction or chan-
ging the polar adjective would make the resulting description
highly felicitous.

The underspecified condition also elicited increased, right-
lateralized N400 responses on the VPs. The difference in N400
responses cannot be attributed to a smaller number of words
preceding the VP for the underspecified sentences as compared
with the congruent sentences, since we did not find any difference
in ERP responses to the pre-VP segments. Although it appeared on
the EEG comprehensibility judgment that participants had no
obvious difficulty in judging the felicitousness of these sentences
(5.71 out of 7), the comprehensibility rating pretest and the RT
increase in the delayed judgment nevertheless showed that,
compared with sentences in the congruent condition, the com-
prehension system engaged additional processes to arrive at
appropriate interpretations of the underspecified sentences. In
contrast, the sentence context in the congruent condition strongly
predicted a main VP; the fulfillment of this prediction by the
upcoming VP reduced the N400 responses, leading to the N400
effect for the underspecified condition. This effect is consistent
with other studies showing that the comprehension system
generally treats a plausible but underspecified word/event as
somewhat “incongruent” with expectation built upon sentence/
discourse context (Federmeier, 2007; Kuperberg, Choi, Cohn,
Paczynski, & Jackendoff, 2010; Kutas & Federmeier, 2011). Over
individual participants, the size of the N400 effect positively
correlated with the RT increase for the underspecified sentences
(as compared with the congruent sentences) in the right parietal
region, r¼0.38, po0.05, indicating that the larger the effort made
to integrate the VP with the prior context, the larger the N400
effect.

4.2. The late negative effects on the main VP

Two possible hypotheses concerning the late ERP effects were
suggested in the Section 1. The first hypothesis states that, after
detecting the incongruence in the incongruent condition, the
comprehension system could engage a second-pass conceptual
revision or “frame-shifting” process (Coulson & Van Petten, 2007;
Coulson & Williams, 2005; Coulson & Wu, 2005;



assuming a special case in which the event is unlikely to happen
(e.g.
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