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Investigation  of specifying-determiner  integration  into  the  N400  complex.
Offline  plausibility  shows  clear  influence  of determiners  on  comprehension.
The  N400  complex  does  not  reflect  these  offline  meaning  differences.
No  instant  influence  of  determiner-related  plausibility  on  the N400  complex.
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a  b  s  t  r  a  c  t

Demonstrative  determiners  create  a joint  focus  of  attention  of  speaker  and  hearer  on  a  particular  set  of
entities  in  a given  context.  Despite  their  omnipresence,  very  little  is  known  with  regard  to  the  online
integration  of  demonstrative  determiners  during  comprehension.  Here  we  investigated  whether  the
N400  reflects  meaning  differences  introduced  by  determiners.  We  analyzed  whether  previously  estab-
lished  differences  –  between  correct,  contingent,  world-knowledge  and  semantic  violations  in bare  plural
generic  sentences  – were  modified  by the  addition  of  demonstrative  determiners.  Off-line  ratings  sug-
gested  that  the  correct  sentences  in  the  generic  version  (e.g.  Zebras  are stripy)  become  less  sensible  when
adding  a  demonstrative  determiner  (e.g.  These  zebras  are stripy).  In  contrast,  contingent  sentences  – that
is,  sentences  with  predicates  that  are  true  for  a subgroup  of  exemplars  but not  for  all  –  become  more  sen-
sible  than  correct  sentences  if a demonstrative  determiner  is  added  (e.g. These  trousers  are  stripy).  Both
semantic  and  world-knowledge  violations  slightly  improve  in  sensibility  if demonstrative  determin-
ers  are  added  (These  ladybirds/journeys  are  stripy).  None  of  these  differences  was reflected  in  the  N400

amplitude.  Instead,  the  previous  findings  using  the  bare  plural  generic  sentences  were fully  replicated,
showing  largest  N400  amplitudes  for semantic  violations,  followed  by contingent  and  world-knowledge
violations  and  finally  the  correct  sentences.  This  suggests  that  demonstrative  determiners  are  not  auto-
matically  integrated  during  meaning  comprehension.  Implications  with  respect  to the  processes  that  are
reflected in  the  N400  will  be discussed.

©  2016  Elsevier  Ireland  Ltd.  All  rights  reserved.
. Introduction

Definite determiners – such as the or the demonstrative this or
hese – are omnipresent, however very little is understood about
ow these are integrated during language comprehension. Deter-
iners are functional elements that combine with a noun phrase
nd specify its referential properties. Whereas a bare plural as in
emons are sour makes a generic statement about the whole class
f lemons, a demonstrative as in These lemons are sour directs the

∗ Corresponding author at: Schleichstr. 4, 72076 Tübingen, Germany.
E-mail address: carolin.dudschig@uni-tuebingen.de (C. Dudschig).

ttp://dx.doi.org/10.1016/j.neulet.2016.07.031
304-3940/© 2016 Elsevier Ireland Ltd. All rights reserved.
hearer’s attention towards a particular subset of lemons present in
a given context (see Ref. [5]). In the current study, we compared the
influence of the demonstrative determiner these during online lan-
guage comprehension to its offline impact on sentence-plausibility
ratings. Despite demonstrative determiners having a core commu-
nicative function, they only rarely have been the focus of language
comprehension research.

Many studies recently investigated the influence of quantifying
determiners (e.g. some, most, all)  on online language comprehen-

sion, and focused on the question whether their influence on
offline meaning comprehension is reflected in early online mea-
sures [27]. Early studies [19] showed that the N400 is not sensitive
to meaning differences triggered by quantifier manipulation (e.g.

dx.doi.org/10.1016/j.neulet.2016.07.031
http://www.sciencedirect.com/science/journal/03043940
http://www.elsevier.com/locate/neulet
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neulet.2016.07.031&domain=pdf
mailto:carolin.dudschig@uni-tuebingen.de
dx.doi.org/10.1016/j.neulet.2016.07.031
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ome/No/All dogs are animals). This suggests that rather than an
nline integration of the quantifying determiner taking place, a
emantic category priming (dog → animal) is underlying the N400
ffect. Similar results – that is a lack of influence on the N400
omplex – are typically reported for negation integration (e.g.,
10,11]). However, in pragmatically licensed negative sentences
e.g., In moderation, drinking red wine isn’t good/bad . . .)  negation
ntegration seems to take place instantly [28,30]. A study by [36]
howed that also quantifiers can be – at least partially – inte-
rated into online comprehension. For sentences such as Most/few
armers grow worms versus Most/few farmers grow crops the offline
entence ratings predicted a full crossover interaction, the ‘few-
armers-worms’ condition should be as easy to processes as the
most-farmers-crops’ condition. The results showed that the N400

as indeed affected by the correct quantifier but did not result
n a full crossover interaction. Thus, the authors concluded that
ome – but not all – aspects of quantifier interpretation are con-
ucted online. However, there are recent studies suggesting that
nder specific conditions quantifier interpretation can take place
ully incrementally. Urbach et al. [35] showed that supporting dis-
ourse contexts (e.g., Alex was an unusual toddler. Most/Few kids
refer sweets/vegetables.  . .)  can lead to a full cross-over interaction
f typical/untypical noun and the quantifier condition in the N400
nder specific task and reading condition. Similarly, violations of
ragmatic informativeness introduced by the use of quantifiers
e.g., Some people have lungs/pets)  can influence the N400 but only
iven participants’ high pragmatic abilities and contextual factors
hat put focus on the local under informativeness [29] (for similar
esults in a study using counterfactuals see: [20]). Nieuwland [27]
howed that under conditions of high predictability (e.g., Most/Few
ardeners plant their flowers during the spring/winter) quantifying
eterminers are also fully integrated during online comprehension.

In the current study we will also use the N400 measure to
nvestigate the impact of demonstrative determiners on online and
ffline sentence comprehension. Demonstrative determiners have

 core communicative function reflected by the fact that demon-
tratives are among the first and most frequent expressions of child
anguage (e.g. [3]) and the fact that they are truly universal (e.g. [6]).
dditionally, demonstrative determiners are more frequent in lan-
uage use than quantifiers. Also from a linguistic perspective one
an argue that demonstrative determiners are less complex than
uantifying determiners. On a Fregean approach, demonstrative
eterminers pattern with definite determiners in yielding individ-
al denoting noun phrases (whose denotation is of type e; see e.g.,
8,33]). Quantifying determiners such as some, all, most, in contrast,
ield noun phrases of a more complex logical type («e,t>,t). Thus
emonstrative determiners can be viewed as less complex than
uantifying determiners. In virtue of this difference and the cogni-
ive differences outlined above, demonstrative determiners might
e differently integrated during comprehension than quantifying
eterminers. Therefore, it is worth looking at them as a different
henomenon – with the potential of an instant online integration
ven in non-predictable reading conditions without context. There
s one study investigating definite and demonstrative determiner
ntegration into the N400 complex Prasada et al. [41]. In their study
he authors found a main effect of the determiner (e.g., Diamonds
re expensive/cheap vs. This diamond is expensive/cheap), showing
hat the N400 generally decreased in sentences with a demonstra-
ive in contrast to generic sentences. However, the authors did not
nd an interaction between the version of the sentence (generic
s. specific) and the adjective (characteristic vs. uncharacteristic)
eaving open whether the use of plurals in the generic sentences

riggered the N400 effect.

There continues to be debate about the processes that contribute
o the N400 component [22] (e.g., [24]). On the one side, several
tudies suggest that lexical factors influencing word retrieval from
etters 630 (2016) 141–146

memory play a central role. These factors include non-semantic fac-
tors such as word frequency, but also associations between single
words and even between larger contexts and single words [21,38].
Also, lexical associations as measured via latent semantic analysis
(LSA; [23]) have been shown to influence the N400 amplitude [37].
On the other side, there are studies suggesting that the N400 reflects
sentential integration processes (e.g., [2]). In a strict sense, such an
integration view assumes that the N400 itself reflects combinato-
rial processes taking place at the sentence level, an assumption still
highly debated. Probably the most accepted view of the N400 at the
moment is driven by the evidence that the N400 amplitude is influ-
enced by the predictability of the incoming words and whether
an incoming word shares – for example semantic or phonologi-
cal features – with the predicted or preactivated word (see Refs.
[17,27,25,26]). In this view all information that is available to the
comprehender is used to predict – and subsequently integrate –
upcoming words. Hereby, both the sentence’s constraints and the
comprehender’s skills influence the integration process reflected
in the N400 amplitude (e.g., [29]). Despite the ongoing debate
regarding the exact mechanisms underlying the N400, the N400
is a standard measure to investigate mechanisms at work during
language comprehension.

In particular, the N400 was employed in studies investigat-
ing whether comprehension takes place in a fully incremental
manner (all information is integrated at once) – or whether com-
prehension is partly incremental, whereby a first and a second
step of meaning calculation takes place. A famous example has
been the study published in Science by Hagoort et al. [15] inves-
tigating whether linguistic knowledge is integrated earlier than
non-linguistic world-knowledge during language comprehension.
Consider the following example: Both the sentence Journeys are
stripy and the sentence Ladybirds are stripy are evaluated as being
wrong. However, the reasons why these sentences are considered
wrong are different from a linguistic perspective. The predicate
stripy demands an expression that denotes a concrete physical
object with a surface. It can therefore not be combined with an
eventive expression such as journey. For the sentence Ladybirds
are stripy, this purely linguistic demand is not violated. However,
we know from our experiences that ladybirds are dotted and not
stripy. In Hagoort et al.’s study both violation types resulted in
similar N400 onset latencies which challenged the view that lin-
guistic and non-linguistic knowledge sources are integrated at
different time points during comprehension. In the current study,
we will make use of the N400 amplitude findings previously estab-
lished by Hagoort et al. [15] and replicated by Dudschig et al. [7].
We will use the identical sentences as in [7], however, we  will
now implement demonstrative determiners instead of bare plurals.
Whereas bare plurals yield generic statements, adding a demon-
strative determiner leads to a specific statement. In the original
study, correct sentences (Zebras are stripy), contingent sentences
where the predicate is true for some but not all exemplars (Trousers
are stripy),  world-knowledge violation sentences (Ladybirds are
stripy) and semantic violation sentences (Journeys are stripy)  were
used. The semantic violations resulted in largest N400 amplitudes
followed by world-knowledge violations and contingent sentences,
and smallest N400 amplitudes were elicited by correct sentences.
Indeed, these sentences nicely allow the investigation of deter-
miner integration. In offline measures, the contingent sentences
with the addition of the determiner (These trousers are stripy) should
result in best plausibility measures, followed by originally correct
sentences (These zebras are stripy) and world-knowledge viola-
tions (These ladybirds are stripy), whereas semantic violations (These

journeys are stripy) should not be rated as particularly plausible.
We expect correct sentences to become less plausible than con-
tingent sentences because they are underinformative – see Ref.
[12] maxime of informativeness – and thereby violate pragmatic
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Table  1
Mean sensibility rating from the offline rating separately for the specific and the generic versions of the sentences.

Violation-Type Correct (SD) Contingent (SD) Semantic (SD) World-Know (SD)

Specific 5.53 (1.45) 6.31 (0.79) 1.61 (0.62) 2.67 (1.14)
6) 

N

e
t
N
i
t
S
i
t
N
b
s

2

2

o
r
w
r

2

s
w
i
w
g
(
i
c
t
T
t
A
u
d
t
(
w
s
m
S
w
d
p
M
s
a
c
t
a
s
(
P
r

Generic 6.42 (0.41) 4.19 (0.9

ote: Mean ratings and the standard deviations (SD).

xpectancies: Given the fact that all zebras are stripy, why state
hat these specific zebras are stripy? (see Refs.: [29,19]). If online
400 measures reflect early integration of determiners – result-

ng in detection of underinformativeness – then we would expect
he original N400 result [7] to be reversed in the current study.
pecifically, we would expect that the contingent sentences result
n smaller N400 amplitudes than the correct sentences, mirroring
he results from the expected offline measures. In contrast, if the
400 rather reflects basic word-level effects and is not influenced
y underinformativeness [19] we expect identical results to the
tudy by [7] and to see no influence of the determiner.

. Method

.1. Participants

Forty native speakers of German participated for course credit
r payment. Four participants were excluded due to too few trials
emaining after artifact correction (<70%). Thirty-six participants
ere included in the analysis (Mage = 21.44, SD = 5.39, 8 male, all

ight-handed).

.2. Material

The materials were adopted from Dudschig et al. [7]. In that
tudy 160 critical sentences and 180 plausible filler sentences
ere constructed in German (+20 practice sentences). The crit-

cal sentences were divided into four subgroups. 40 sentences
ere correct sentences – these sentences originally reflected true

eneric statements but now a demonstrative determiner was  added
e.g. These zebras are stripy). 40 sentences were constructed that
nvolved a predicate that was true for some members of the
ategory but not for all – the contingent condition (e.g. These
rousers are stripy). 40 sentences contained semantic violations (e.g.
hese journeys are stripy). Finally, another set of 40 sentences con-
ained a world-knowledge violation (e.g. These ladybirds are stripy).
ll experimental sentences consisted of a noun phrase, the cop-
la sein (‘to be’) and an adjective. Various filler sentences had a
ifferent sentence structure. The nouns in the experimental sen-
ences did not differ with regard to log-frequency across conditions
Leipziger Wortschatzportal), F(3, 156) = 2.09, p = 0.10. The critical
ords were the adjectives (identical across all conditions). The

emantic association between the nouns and the adjectives was
easured using LSA with the LSA-fun R-package [13,14] using the

deWaC web-based corpus with ∼800 million words [9]. Not all
ords were in the matrix, reducing the ANOVA’s degrees of free-
om. The main effect of condition was significant, F(3, 123) = 10.96,

 < 0.001 (Mcorrect = 0.46, Mcontingent = 0.44, Mworld-knowledge = 0.43,
semantic = 0.26). Post-hoc Welch’s t-tests of adjoined conditions

howed a significant difference only between the world-knowledge
nd the semantic condition, t(55.58) = 4.55, p < 0.001. In order to
heck for predictability, a cloze test was performed. Twenty-
wo participants (Mage = 23.52, SD = 2.30, 7 males) had to generate

 final adjective given the sentence beginning. The ANOVA

howed a main effect of condition, F(3, 156) = 32.94, p < 0.001
Mcorrect = 34%, Mcontingent = 7%, Mworld-knowledge = 0%, Msemantic = 0%).
ost-hoc Welch’s t-tests showed a difference between the cor-
ect and the contingent condition, t(56.16) = 4.75, p < 0.001, and
1.36 (0.47) 1.67 (0.85)

between the world-knowledge and the contingent condition,
t(39.17) = 3.00, p < 0.01. Overall, the cloze test showed that the
correct condition was particularly highly predicted, and the LSA
measure showed that the semantic condition was  particularly low
associated.

2.3. Offline Rating

The critical sentences were rated by 80 participants
(Mage = 25.83, SDage = 7.01, 22 male) in a web-based study accord-
ing to sensibility from 1 (‘does not make sense’) to 7 (‘does
fully make sense’). Half of the participants read the sentences
in the generic version (no determiner), the other half in the
specific version (with determiner). An ANOVA including the
factors violation-type (correct, contingent, semantic and world-
knowledge) and sentence-type (generic vs. specific) showed
a significant main effect of violation-type, F(3, 234) = 631.37,
p < 0.001 (see Table 1 for means). Additionally, there was  a main
effect of sentence-type, F(1,78) = 22.74, p < 0.001, suggesting that
overall generic sentences were rated as less sensible (M = 3.41)
than specific sentences (M = 4.03). Most importantly, there was  a
significant interaction between violation-type and sentence-type,
F(3, 234) = 51.29, p < 0.001. These differences were analyzed in
more detail using Welch’s t-tests. In the generic version, the
correct sentences were rated as most sensible, followed by the
contingent sentences (correct vs. contingent: t(52.87) = 13.50,
p < 0.001), the word-knowledge violations (contingent vs. world-
knowledge: t(76.90) = 12.38, p < 0.001) and finally the sentences in
the semantic-violation condition (world-knowledge vs. semantic:
t(60.44) = 2.07, p < 0.05). For the specific sentences, in line with
our hypothesis, the contingent sentences were rated as most
sensible, followed by the correct sentences (contingent vs. correct:
t(60.31) = −3.00, p < 0.01), the world-knowledge violation (correct
vs. world-knowledge: t(74.04) = 9.80, p < 0.001) and finally the
sentences in the semantic-violation condition (world-knowledge
vs. semantic: t(60.06) = 5.13, p < 0.001). Most importantly, the
correct and the contingent sentences swapped their position in the
sensibility rating between the generic and the specific version. This
is also reflected in an interaction between violation-type (correct
vs. contingent) and sentence-type, F(1,78) = 97.11, p < 0.001.

2.4. Procedure and design

The procedure and design was  identical to the original study
[7]. Each trial started with a black fixation-cross presented in the
center of the screen for 1500 ms.  The screen background was set
to a light grey color. Each word was displayed centrally in black
for 300 ms. Words were separated by a 300 ms  blank screen. The
last word was  followed by a 1000 ms  blank screen. Comprehension
questions were asked in approximately 8% of the trials. Participants
had to indicate with a button press on a standard keyboard (n or v
key) whether a statement (e.g., All crocodiles are able to swim) is cor-
rect or not according to the preceding sentence (e.g., Crocodiles can

go into the water).  The experiment was split into one practice block
and four experimental blocks. The experimental blocks always con-
tained 40 critical sentences and 45 filler sentences. The 40 critical
sentences consisted of ten sentences of each condition.
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Fig. 1. Mean activity recorded over centropari

.5. EEG recording and analysis

Electrophysiological measures. EEG activity was  recorded at
56 Hz continuously from midline electrodes: Fpz, AFz, Fz, FCz,
z, CPz, Pz, POz, Oz, and Iz; left hemisphere electrodes: IO1, Fp1,
F3, AF7, F1, F3, F5, F7, F9, FC1, FC3, FC5, FT7, C1, C3, C5, M1,  T7,
P1, CP3, CP5, TP7, P1, P3, P5, P7, PO3, PO7, O1 and homologous
ight hemisphere electrode sites. ERP analysis was performed using
ATLAB toolboxes (EEGLAB: [4]; FieldTrip: [31]) and custom MAT-

AB scripts. Off-line, all EEG channels were re-referenced to the
verage of the mastoid electrodes and high-pass filtered (0.1 Hz,
0 dB/oct). Next, artifacts were removed or corrected in a procedure
imilar to the one implemented by Nolan et al. [40] and described in
revious studies (e.g., Dudschig et al. [39]). First, epochs contain-

ng extreme values in single electrodes (values larger ±1000 �V)
ere removed, as were trials containing values exceeding ±75 �V

n multiple electrodes (if unrelated to EOG activity). Secondly, z-
cored variance measures were calculated for all electrodes, and
oisy EEG electrodes (z-score > ±3) were removed if their activ-

ty was uncorrelated to EOG activity. Thirdly, this cleaned data
as subjected to an ICA-analysis [1]. ICA components represent-

ng ocular activity were identified using z-scored measures of the
bsolute correlation between the ICA component and the hEOG and
EOG activity, subsequently confirmed by visual inspection [18].
ourthly, previously removed noisy channels were interpolated in
he ICA-cleaned data set using the average activity of adjacent chan-

els (distance 4 cm,  ∼3–4 neighbors). Finally, a low-pass filtered
30 Hz, 36 dB/oct) was applied.
ectrodes (C1, Cz, C2, CP1, CPz, CP2, P1, Pz, P2).

2.6. Statistical analysis

The mean N400 ERP amplitudes from the centroparietal elec-
trodes (C1, Cz, C2, CP1, CPz, CP2, P1, Pz, P2) were determined in the
time window from 350 ms  to 500 ms  separately for each condition
and aligned to a 100 ms  pre-stimulus baseline. A repeated measure
ANOVA with the factor violation-type (correct, contingent, seman-
tic vs. world-knowledge) was  conducted in order to analyze the
N400 and a sphericity correction was applied.

3. Results

The critical word elicited a positive P2 component followed by
a negative deflection peaking at around 400 ms,  the N400 com-
ponent (see Fig. 1). An ANOVA of the mean amplitude in the
N400 time window showed a main effect of violation-type, F(3,
105) = 17.40, p < 0.001 (Mcorrect = 0.28 �V, Mcontingent = −1.22 �V,
Msemantic = −2.65 �V, Mworld = −1.48 �V). Follow-up single compar-
isons were calculated. There was  a significant difference between
the correct and the contingent sentences, F(1, 35) = 11.37, p < 0.01,
and between correct and the world-knowledge violation sentences,
F(1, 35) = 15.81, p < 0.001. The contingent and world-knowledge
violation did not differ from each other, F < 1. Finally, both the
contingent and the world-knowledge condition differed signifi-
cantly from the semantic violation, F(1, 35) = 15.69, p < 0.001 and

F(1, 35) = 9.80, p < 0.01, respectively. These findings replicate the
finding from earlier studies [7]. We also conducted a between
experiment comparison, comparing the results from the previous
study using the bare plural generic sentences with the results of the
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urrent study. This analysis showed no interaction between exper-
ment and violation-type (F < 1), confirming the conclusion that the
eterminer did not modify the N400 amplitude.

. Discussion

Definite and demonstrative determiners are typically used for
eferring to a particular subset of entities given in the context.
espite their crucial communicative function only little is under-

tood with regard to their online integration during language
omprehension. Here we aimed at closing this gap. As expected, the
ffline sensibility ratings showed that contingent bare plural sen-
ences benefit most – with regard to their sensibility – from adding

 demonstrative determiner (These trousers are stripy). Most impor-
antly, the contingent sentences become even more sensible than
heir correct counterparts (These zebras are stripy). These offline
entence-sensibility ratings predicted that a full interpretation of
he determiners should result in the full crossover of the contin-
ent and the correct condition in the N400 complex. However,
his offline meaning difference is not reflected in the N400 online

easure. In contrast, the N400 amplitude results fully mirrored
revious results investigating contingent, semantically violated
nd world-knowledge violated variants of bare plural generic sen-
ences. These results suggest that demonstrative determiners –
espite being linguistically and cognitively less complex than quan-
ifying determiners – still show no online influence on the N400
omplex.

The cloze measurement indicated that the sentence endings of
he correct condition were still more predictable than the endings
f the more plausible contingent sentences. This suggests, that for
ontingent sentences – whose endings are not very predictable –
he N400 does not seem to reflect meaning differences introduced
y definite determiners (that are clearly reflected in the offline
lausibility ratings). This interpretation is in line with previous
tudies investigating the integration of the more complex quan-
ifying determiners and negation into the N400 complex that show
hat plausibility typically does not influence the N400 indepen-
ent of predictability (e.g., [27,19]. Also, if context pragmatically

icenses the target sentences then quantifying determiners are inte-
rated more easily [35]. Therefore, future studies would be needed
o investigate the positive influence of context and predictabil-
ty with regard to the incremental integration of demonstrative
eterminers. Critically, there was also a significant difference in
redictability between the contingent and the world-knowledge
iolation condition, which was not reflected in any N400 effect.
herefore, a simple predictability hypothesis can also not explain
he data pattern, especially as it is known that even very small
ifferences in predictability have the potential to affect compre-
ension [34].

Another related issue with the current experimental setup refers
o the pragmatics of demonstrative determiners. A determiner such
s these leads the reader’s attention to a particular set of entities that
s given by the context of the utterance. However, in the current
xperimental setup the sentences were presented out of the blue
ithout providing further context information. Therefore, the par-

icipants were not able to evaluate the truth of the sentences. Thus,
ne might argue that the sentences were pragmatically infelicitous.
owever, the sentence ratings showed a main effect of sentence-

ype: Overall the sentences with the addition of the demonstrative
eterminers were rated as more plausible than their bare plural
eneric counterparts. This suggests, that there was  no major prob-

em with the sentences due to the demonstrative determiners. In
ny case, even if the lack of context was a problem for the processing
f demonstrative determiners, then one might still argue that this
roblem existed consistently across all four conditions and there-
etters 630 (2016) 141–146 145

fore should not impact the main findings. Another related issue is
the use of a rather high amount of violated sentences. In the current
study we used an untypical amount of correct filler sentences in
order to reduce the true/violated ratio. Nevertheless, it is possible
that under experimental situations participants stop attempting
to process subtle meaning differences necessary to support full
interpretation of the demonstrative determiners. In contrast, in
the plausibility rating participants are forced to attend to sentence
meaning more precisely than when just reading sentences and
answering comprehension questions.

The current finding might also be relevant to the discussion
regarding one- vs. two-step models of sentence comprehension.
Specifically, the current study suggests that the N400 amplitude
difference between the world-knowledge and the semantic vio-
lation conditions persists even in situations where the sentence
structure does not prompt checking the sentence’s truth value.
Whereas bare plural generic sentences may  be truth-evaluated
without additional context information (Ladybirds are stripy),
adding a demonstrative determiner (These ladybirds are stripy)
should reduce the tendency in the readers to actively evaluate the
truth of the sentences (but see Refs. [16,32]). Another aspect with
regard to the amplitude difference between the semantic and the
world-knowledge condition is the lexical association between the
noun and the adjective in these conditions. The LSA analysis using
rather large corpora shows a difference between the semantic and
the world-knowledge condition, which suggests that N400 ampli-
tude differences between these conditions might be explained by
such word associations. However, there was  no difference in the
LSA between the correct and the contingent condition, suggest-
ing that these differences must be due to other sources. Maybe, if
sentence endings are predictable in some way, then predictabil-
ity indeed reduces the N400 size (correct/contingent condition),
whereas if sentence endings are rather untypical, other types of
processes determine the N400 size. However, such an explanation
still leaves open why  there was no difference in the N400 between
the contingent and the world-knowledge condition – given the dif-
ferences in predictability. Taken together, these explanations are
highly post-hoc and future studies would be needed to investi-
gate the influence and interplay of different – probably not always
independent – measures (e.g., LSA, predictability, context, etc.) on
the N400 complex with the ultimate goal to understand the exact
processes underlying the N400.
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