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P600 effect (Hagoort, Hald, Bastiaansen, & Peterson, 2004; Hald,
Steenbeek-Planting, & Hagoort, 2007; Van Berkum et al., 2008;
Van Berkum, Holleman, Nieuwland, Otten, & Murre, 2009). Since
the usage of honorific forms is part of the world knowledge of the
comprehender, we might predict enhanced N400 responses for the
pronoun in the status-inconsistent conditions. On the other hand, we
might also observe differential ERP responses to the over-respectful
and disrespectful use of the second-person pronoun since the



status-consistent (Mean¼3.81, SD¼0.81) and status-inconsistent (Mean¼3.79,
SD¼0.84) conditions, pso0.05.



ni-de) forms frequently in writing, and they used the respectful form more often
than the less respectful form in daily verbal communication.
2.5. EEG recording

EEGs were continuously recorded from 62 scalp electrodes in a secured elastic
cap (Electrocap International). The vertical electro-oculogram (VEOG) was recorded
from electrodes located above and below the left eye. The horizontal EOG (HEOG)
was recorded from electrodes placed at the outer cantus of each eye. The EEGs on



Fig. 2. Grand average waveforms at 9 exemplar electrodes, epoched from 200 ms before to 1600 ms after the onset of the respectful pronoun nin-de, spanning the durations
of nin-de and the following noun.
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elicited more negative-going ERP responses as compared with the
status-consistent and the status-equal conditions (the differences
being �0.57 and �0.53 μV, respectively). The main effect of
pronoun type was also significant, F(1,29)¼5.59, po0.05, with
more negative responses to ni-de than to nin-de. Moreover, there
was a significant three-way interaction between consistency,
pronoun type, and region, F(8,232)¼3.78, po0.05, suggesting
that the consistency effects for the two types of utterance were
distinct in scalp distribution.

Separate analyses for each type of utterance were then con-
ducted. For utterances with the respectful form nin-de, ANOVA
with consistency, hemisphere, region and electrode as four within-
participant factors revealed a marginal main effect of consistency,
F(2,58)¼2.65, 0.05opo0.01, and a significant two-way





F(1,29)¼3.94, po0.05) or with the status-equal condition (Fz:
F(1,29)¼10.75, po0.005; FCz: F(1,29)¼12.25, po0.005; Cz: F
(1,29)¼7.01, po0.05). No differences were found between the
status-consistent and status-equal conditions (Fso1, see Fig. 1).

For utterances with less respectful form ni-de, ANOVA revealed
only a significant main effect of consistency, F(2,58)¼3.44,
po0.05. Further tests revealed a significant main effect of con-
sistency for the status-inconsistent vs. status-consistent compar-
ison, F(1,29)¼7.75, po0.01, and a marginally significant effect of
consistency for the status-inconsistent vs. status-equal compar-
ison, F(1,29)¼2.74, 0.05opo0.1. No interactions between consis-
tency and region were found, Fso1. These findings suggest that
the status-inconsistent condition elicited a broadly distributed
negativity as compared with the status-consistent condition
(�0.78 μV) or the status-equal condition (�0.72 μV). Again, no
significant difference was observed between the status-equal and
the status-consistent conditions (Fso1, see Fig. 2).

The interaction between consistency, pronoun type, and region
was also analyzed from the other direction. For the status-
consistent conditions, there was no difference between ERP
responses to nin-de and ni-de, Fo1. For the status-inconsistent
conditions, however, the responses were more negative
(�0.55 μV) to ni-de than to nin-de: F(1,29)¼4.02, 0.05opo0.1,
and this effect was larger at posterior regions (�0.68 μV), F(1,29)¼
4.79, po0.05. Similarly, for the status-equal conditions, the
responses were also more negative (�0.76 μV) to ni-de than to
nin-de: F(1,29)¼5.59, po0.05.
3.2.2. The status-consistency effects in the 500–800 ms window
The omnibus ANOVA revealed neither a significant main effect

of consistency, Fo1, nor a significant main effect of pronoun type,
Fo1, but did reveal a two-way interaction between consistency
and pronoun type, F(2,58)¼4.86, po0.05, suggesting that the
consistency effect differed between pronoun types.

For utterances with nin-de, an ANOVA with consistency, hemi-
sphere, region and electrode as four within-subject factors found
no significant effect of consistency, F(2,58)¼1.76, p40.1, although
the status-inconsistent and the status-equal conditions appeared
to elicit more positive-going ERP responses than the status-
consistent condition (0.29 μV for status-inconsistent vs. status-
consistent; 0.33 μV for status-equal vs. status-consistent). Over
individual participants, the size of the late positivity effect (aver-
aged over all the electrodes included in ANOVA) correlated with
the rating difference between the status-inconsistent and status-
consistent conditions, r¼0.40, po0.05. A similar correlation was
also found for the difference between the status-equal and status-
consistent conditions, r¼0.37, po0.05.

For utterances with ni-de, the ANOVA revealed a significant effect
of consistency, F(2,58)¼4.38, po0.05, with both the status-
inconsistent and the status-equal conditions eliciting more
negative-going ERP responses than the consistent condition
(�1.04 μV for inconsistent vs. consistent, F(1,29)¼10.53, po0.005;
�0.73 μV for equal vs. consistent, F(1,29)¼5.17, po0.05). No inter-
action between consistency and topographic factors were found,
Fso1. Over individual participants, signifi



Fig. 5. Grand average waveforms at 3 midline electrodes showing the pronoun effect between ni-de and nin-de, epoched from 200 ms before to 1600 ms after the onset of
the pronouns, spanning the duration of the pronoun and the following noun. The ERP differences in 300–500 ms window (early negativities) are shown in the three
topographic maps at the bottom.
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type, Fo1, however a two-way interaction was found between
consistency and pronoun type, F(2,58)¼4.91, po0.05. We then
conducted separate analyses for the two types of utterances.

For utterances with nin-de, there was a significant main effect of
consistency, F(2,58)¼3.97, po0.05, with both the status-inconsistent
and status-equal conditions eliciting more positive-going responses
than the status-consistent condition (0.72 μV for status-inconsistent
vs. status-consistent, F(1,29)¼4.18, po0.05; 0.62 μV for status-equal
vs. status-consistent, F(1,29)¼3.44, po0.05). The interaction between
consistency and hemisphere was also significant, F(4,116)¼4.56,
po0.05, suggesting a larger effect over the medial sites (1.03 μV) than
over the lateral sites (0.71 μV for the left hemisphere; 0.54 μV for the
right hemisphere). A significant correlation was observed between the
magnitude of the positivity effect (averaged over all the electrodes
included in ANOVA) and the difference of appropriateness rating
between the status-inconsistent and status-consistent conditions,
r¼0.41, po0.05.
For utterances with ni-de, the main effect of consistency was also
significant, F(2,58)¼3.34, po0.05, with the status-inconsistent and
status-equal conditions eliciting more negative-going ERP responses as
compared with the consistent condition (�0.92 μV for inconsistent vs.
consistent, F(1,29)¼3.74, po0.05; �0.78 μV for equal vs. consistent,
F(1,29)¼3.40, po0.05, see Fig. 2). No interaction between consistency
and topographic factor was found, Fso1.

To examine whether the ERP effects observed in this time
window were elicited by the critical pronouns or by the subse-
quent nouns, the EEGs on the object nouns were segmented
separately and corrected with a baseline using a 0–100 ms time
window (see also Jiang et al., 2009). A significant effect between
the conditions in the 100–700 ms time window would be con-
sistent with the view that the long, sustained effects seen on the
pronouns is actually triggered by, or at least increased by, the
nouns after the pronouns. However, no significant differences
were found between the conditions, Fso1, suggesting that the



status-consistency effects obtained in the above 800–1600 ms
window were indeed elicited by the critical pronouns.
4. Discussion

The main purpose of this study was to investigate how extra-



explicit orthographic form (e.g., plural marking, with a suffi



use the “correct” form (nin-de) to re-build the utterance representa-
tion. This process is clearly different from the process of making
pragmatic inference and building up alternative interpretation for
the overuse of the respectful form (nin-de) that we discussed in the
last section.

Indeed, we found significant correlations over individual partici-
pants between the magnitude of the late negativity effect and the
difference in appropriateness rating between the status-inconsistent
or status-equal condition and the status-consistent condition. One
could argue that such positive correlations simply suggest that bigger
offline rating differences were associated with greater online proces-
sing cost. However, the opposite polarity of ERP effects suggest that
different sources of processing difficulty may arise with the function
of reinterpreting the mis-application of different forms of the
pronoun. One might also link these correlations with participant
sensitivity to the incongruence between the pronoun and the social
status of conversants (c.f., Van den brink et al., 2012), rather than
with the effort to resolve the incongruence. The absence of a
significant correlation between the rating and the size of the N400
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