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a b s t r a c t

There is growing recognition that some important forms of long-term memory are difficult to classify
into one of the well-studied memory subtypes. One example is personal semantics. Like the episodes
that are stored as part of one's autobiography, personal semantics is linked to an individual, yet, like
general semantic memory, it is detached from a specific encoding context. Access to general semantics
elicits an electrophysiological response known as the N400, which has been characterized across three
decades of research; surprisingly, this response has not been fully examined in the context of personal
semantics. In this study, we assessed responses to congruent and incongruent statements about people's
own, personal preferences. We found that access to personal preferences elicited N400 responses, with
congruency effects that were similar in latency and distribution to those for general semantic statements
elicited from the same participants. These results suggest that the processing of personal and general
semantics share important functional and neurobiological features.

& 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Highly detailed information can be retrieved from long-term
memory, as during the recollection of autobiographical episodes.
For example, someone might remember an outing with friends,
including when and where the event took place and even the type
of pizza that was eaten. In other cases, generalized information is
used to identify objects, places, and people, and to call to mind
features and relations between them that hold across contexts—for
example, the fact that pizzas are often round and topped with
cheese. These types of memory retrieval events have been ex-
tensively characterized in studies of episodic (for a review, see
Tulving (2002)) and general semantic (for a review, see Yee et al.
(2012)) memory, respectively. However, there is a growing ap-
preciation (see Renoult et al. (2012) and Grilli and Verfaellie
(2014)) that some important forms of memory are intermediate in
nature. One such entity is “personal semantics” (Renoult et al.,
2012). Like the episodes that are stored as part of one's auto-
biography, personal semantics is linked to an individual, yet, like
general semantic memory, it may be detached from a specific
29

),
encoding context. For example, in addition to knowing that pep-
peroni is a popular pizza topping (general semantics), someone
may know that his/her own preferred topping is mushrooms
(personal semantics).

Personal semantic memory remains poorly characterized,
which is surprising given its importance for cognition and every-
day life. It has long been known that information is often better
remembered when it is encoded with reference to the self (Rogers
et al., 1977), possibly because “the self is a well-developed and
often-used construct that promotes elaboration and organization
of encoded information” (Symons and Johnson, 1997). However,
empirical studies that examine the retrieval of information about
the self have shown mixed results. Neuropsychological studies
have reported intact self-knowledge in the face of impairments in
both general semantic memory and episodic memory (Klein et al.,
1999, 2002, 2003), although the reverse dissociation has not been
documented. fMRI studies of self-knowledge find patterns of brain
activity that share commonalities with those for both general se-
mantic and episodic memory, as well as a neural network com-
prised of portions of the medial prefrontal cortex (MPFC), poster-
ior cingulate cortex, and precuneus that has been more specifically
linked to self-related processing (for reviews, see Amodio and
Frith (2006), Northoff and Bermpohl (2004) and Wagner et al.
(2012)). Some have interpreted these data to mean that self-
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related knowledge, and by implication personal semantic memory,
is unique in terms of its functional representation in the brain
(Kelley et al., 2002; Heatherton et al., 2004; Heatherton, 2011).
Others, however, have emphasized that factors other than links to
the self, such as differential demands on emotional or social pro-
cessing, might instead be the root of observed behavioral and
neural differences (Gillihan and Farah, 2005; Symons and Johnson,
1997). As Renoult et al. (2012) highlight, therefore, there is a
pressing need for more research on the access of personal
semantics.

Here, we provide a characterization of the retrieval of personal
semantics using an electrophysiological response known as the
N400, which has been fruitfully applied to the study of general
semantic access for more than three decades now but has not been
extensively used to assess the processing of personal semantics. In
particular, we focus on a subset of what has sometimes been
termed “self-knowledge”, which includes a range of self-evaluative
judgments about preferences, personal characteristics, and iden-
tity. The term personal semantics has also been applied to other
types of knowledge, such as autobiographical facts (e.g., “My
brother's name is Brian.”) or repeated events (e.g., “I pick up my
brother from school every day.”), which may rely on a distinct set
of neural networks (see Renoult et al. (2015b)). Among types of
personal semantics, self-knowledge has been argued to be most
likely to be distinct from either general semantics or episodic
memory (for reviews, see Renoult et al. (2012) and Grilli and
Verfaellie (2014)).

Our design takes advantage of the fact that a well-studied
component of the event-related potential (ERP), the N400, has
been specifically linked to access of knowledge from semantic
memory. The N400 is a negative-going voltage deflection that
peaks around 400 ms after stimulus onset and has a widespread
distribution with a centro-posterior maximum. It forms part of the
normal electrical brain activity seen in response to a wide variety
of meaningful stimuli, including visual and auditory words, faces,
pictures, and sounds. Both the functional characteristics and the
neural sources of the N400, primarily in medial and anterior
temporal areas (for reviews, see Van Petten and Luka (2006) and
Lau et al. (2008)), link it to processing in semantic memory (Fed-
ermeier and Laszlo, 2009). The amplitude of the N400 is reduced
for items that are congruent with a given context (for a review, see
Kutas and Federmeier (2011)), and these N400 semantic con-
gruency effects reflect the organization of semantic memory
(Federmeier and Kutas, 1999) and involve not only knowledge of
word meanings (e.g., that trains cannot be “sour”) but also world
knowledge gained through experience (e.g., the fact that Dutch
trains are yellow, not white; Hagoort et al., 2004).

Our primary goal in this study is to examine the extent to
which N400 congruency effects, robust and well-replicated in
sentences about general knowledge (e.g., reduced N400 responses
to “pepperoni” relative to “anchovies” in “A pizza topping that
many people like is [pepperoni/anchovies]”), can also be obtained
during the access of personal semantic information, as in “The
pizza topping you like best is [artichokes/mushrooms]” (when
“artichokes” are the reader's actual preference). We took care to
probe personal semantics under conditions in which it is clearly
distinguishable from general semantic knowledge. If, under these
conditions, we see N400 congruency effects like those observed
for access to general semantic memory, then we can conclude that
there are important similarities in how personal and general se-
mantics are accessed.

However, not all instances of meaning-based congruency affect
the N400. For example, quantifiers like “often/rarely” critically
change the plausibility of sentences such as, “Farmers [often/
rarely] grow crops …” but have little or no effect on N400 am-
plitudes to “crops” (Kounios and Holcomb, 1992; Urbach and
Kutas, 2010). Similarly, the plausibility difference between “boys”
and “eggs” as the subject of a sentence like “For breakfast, the
[boys/eggs] would only eat …” does not modulate the N400 to
“eat” but instead manifests in the ERP signal as a later, posterior
positivity (Kuperberg et al., 2003). In these cases, specific in-
formation about quantities or thematic roles does not seem to
become available until after the initial access of more general se-
mantic information (e.g., that breakfast, eggs, and eating go
together).

Rather than showing up as an N400 effect then, congruency
based on personal semantics might involve processes more similar
to the explicit recollection of contextual details, which manifests
as a late positivity, known as the Late Positive Complex (LPC) (for
reviews, see Rugg and Curran (2007) and Voss and Paller (2008)).
Enhanced late positivity (P300 or LPC) has been reported when
participants are exposed to their own names or faces, as compared
with other, familiar names or faces (Müller and Kutas, 1996; Fol-
mer and Yingling, 1997; Tacikowski and Nowicka, 2010), as well as
in response to social vignettes presented in second (compared
with third) person (Fields and Kuperberg, 2012). These effects have
been linked to greater allocation of attention to – and perhaps
additional processing and evaluation of – such self-relevant
stimuli.

In one study, for example, researchers compared ERP responses
to equally famous names of politicians, celebrities, etc. that dif-
fered in that half the names were associated with high levels of
personal memories (e.g., remembered watching a movie starring
the celebrity of that name) while the other half were associated
with low levels of personal memories (Renoult et al., 2015a). The
study found that the names elicited an N400, but its amplitude did
not differ as a function of the level of personal memories asso-
ciated with them. Instead, the size of the LPC was modulated by
the amount of personal memories participants possessed about
each person, with names linked to high levels of personal mem-
ories eliciting increased LPC amplitudes.

Here, we extended these previous studies by examining N400
congruency effects for personal semantics (as well as later effects
on the LPC). We also include a general semantic condition (state-
ments about common preferences) as a within-subject control
condition in our design, allowing us to empirically examine the
extent to which any N400 congruency effects obtained for perso-
nal semantics share the latency and distributional characteristics
of the (well-established) general semantic N400 effect.
2. Materials and methods

2.1. Participants

Sixteen University of Illinois students (seven females, mean age 22.6, age range
21–27) participated for course credit or cash. Power to observe a typically-sized
N400 anomaly effect with this sample size is very high (0.96). All participants, by
self-report, had no prior history of psychiatric or neurological disorders and none
were using psychoactive medications. All were right-handed (Oldfield, 1971). All
procedures were approved by the IRB of the University of Illinois Urbana-Cham-
paign, and all participants gave written informed consent.

2.2. Materials

Materials consisted of 190 sentences regarding preferences (likes and dislikes)
across a wide range of topics, including foods, drinks, sports teams, clothing and
accessories, cities, countries, music, books, films, classes, holidays, chores, outings,
activities, seasons, weather, animals and insects, plants, cars, games, childhood
toys, electronics, relatives, politics, illnesses, and physical and personality features
of significant others. Table 1 gives examples of the stimuli. Sentences were pre-
sented in either general (with reference to “many/most people”, “For dessert, many
people like to eat …”) or personal (with reference to “you”, “For dessert, you like to
eat …”) form. To determine people's knowledge of general preferences, in a se-
parate norming study, 69 University of Illinois undergraduate and graduate



Table 1
Sample of general and personal sentences that are either consistent or inconsistent.

General

A pizza topping that many people dislike having on their pizza is anchovy/
pepperoni.

A type of alcoholic drink that most people like to drink during a night out is
beer/wine.

Animals that are popular as a stuffed toy are bears/snakes.
One very popular cake flavor is chocolate/banana.
A form of public transportation that many people hate using is the bus/subway.
A salad dressing that a majority of people like to put on their salad is ranch/
caesar.

One type of sport that a lot of people like to watch is football/cricket.

Personal
Your least favorite science class in high school was biology/astronomy.
Foods that you like to eat as midnight snacks are cookies/pastas.
A vegetable that you really dislike is celery/lettuce.
A type of meat that you love to eat is turkey/lamb.
A type of bread that you dislike is rye/oatmeal.
For dessert, you like to eat cheesecake/popsicles.
A genre of film you like watching is horror/fantasy.
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students (33 female, mean age¼21.5, age range 18–35) were given the general
sentence frames without their ending (e.g., “A topping that many people like on
their pizza is __________.”). Participants were instructed to “write the word that
first comes to mind and best finishes the sentence”. Mean cloze probability (Taylor,
1953) was 46% (range 10–92%).

Personal preferences were assessed for each participant in a separate session 7–10
days prior to EEG recording. Participants were given the sentence frames in personal
form (e.g., “One type of sport that you like to watch is ______.”) and asked to complete
each with their preference and to rate the strength of that preference on a scale from
10 (“This is a strong, consistent preference”) to 1 (“I really don't care much about this
and had trouble coming up with any response”). For each preference, participants also
reported what percentage of people they believed shared the same preference (0–25%,
25–50%, 50–75%, 75–100%). Participants were asked to also indicate secondary and
tertiary preferences for each item, and, for each, to rate the strength and report the
percentage of people they believed would give that answer as their primary preference.

From the general norms and the personal preference assessment, we created an
individualized stimulus list for each participant. Each list consisted of 25 items of
four types: General Consistent (GC), General Inconsistent (GI), Personal Consistent
(PC), and Personal Inconsistent (PI) (see Table 1). To ensure that responses to
personal preferences could be clearly distinguished from knowledge about general
preferences, we used only personal items rated high in preference (46) but low in
perceived likelihood of other people sharing the preference (r50%). Average
personal preference strength across all participants was 9.2 and the median per-
ceived likelihood of the preference being similar to the general population's pre-
ferences was the category “0–25%”. For PC items, the preference provided by the
individual participant was used. For PI items, the ending word was plausible, but
was neither one of the participant's preferences nor given on the general pre-
ference norming. GC items had an average cloze of 70% (SD¼5.8, Range: average of
55–75% across participants), and GI items always had zero cloze probability.1

Across the four conditions, sentences were controlled for average length (12
words). Target words were also matched across conditions for average word length
(6 letters) and log frequency (.84) using the CELEX database (Baayen et al., 1993).

2.3. Procedures

During their second session, participants’ EEG was recorded as they read for
comprehension. They were told that some of the sentences would be about the
1 On average, 63% of the participants' personal preferences overlapped with
the target final word in the general consistent condition. Note that participants
were given the opportunity to provide their first, secondary, and tertiary pre-
ferences. If any of their stated preferences (first, second, third) matched the target
final word in the general consistent condition, this trial was counted as an “over-
lap”. Our aim was to make sure that responses to the personal condition could not
arise just due to general semantic knowledge, which is why we took care that the
congruent personal preferences were dissociable from the general case. Given that
N400 effects to general knowledge are well-established, we were not similarly
worried about interpretational issues related to overlap with personal preferences
for that condition. For the general inconsistent condition, we specifically avoided
using sentences in which the target ending word matched any of the participants’
stated preferences.
preferences of people in general and others about their own, personal preferences
(i.e., “if the sentence says ‘you’ it is referring literally to you”). They were told not to
blink while reading each sentence. Each trial began with fixation crosses
(“þþþþ”) that were presented for a random duration between 5000 and
10,000 ms with a total event duration of 10,000 ms. Participants were instructed to
blink while looking at the fixation crosses and to not blink while reading the
sentence that followed the fixation crosses. Sentences were presented word-by-
word, for a duration of 250 ms with a 250 ms ISI. Sentence final words were pre-
sented for a duration of 500 ms, with 1250 ms post-sentence time before the onset
of the next trial. Each word appeared in light green Helvetica 22-point font on a
black background. ERPs were timelocked to the sentence final words. Sentence
contexts were never repeated. For example, if a participant was shown a personal
consistent sentence referring to a disliked pizza topping during the EEG study, this
participant was not exposed to the general consistent/inconsistent or personal
inconsistent version of this sentence during the study.

EEG was recorded from 26 evenly-spaced silver/silver chloride electrodes (see
head icon in Fig. 1) referenced online to the left mastoid and re-referenced offline
to the average of the left and right mastoids; impedances were kept below 5 kΩ.
Blinks and eye movements were monitored via electrodes placed on the left in-
fraorbital ridge and the outer canthus of each eye. Electrode EEG was sampled at
250 Hz using Sensorium (Charlotte, VT) amplifiers set at a bandpass of 0.02–
100 Hz.

ERPs were computed from 100 ms prior to word onset (used as a baseline) to
920 ms after. Epochs containing artifacts from eye movements, amplifier blocking,
signal drift, or excessive muscle activity were rejected offline before averaging
(average trial loss¼13%), using detection algorithms that were separately calibrated
for each participant by visual inspection. Prior to measurement, ERPs were digitally
filtered with a bandpass of 0.2–20 Hz. All statistical tests are repeated measures
analyses of variance (ANOVAs), with degrees of freedom adjusted by the Huynh-
Feldt correction for the violation of sphericity.
3. Results

3.1. N400

As can be seen in Fig. 1, ERPs to both general and personal
conditions were characterized by a prominent negativity (N400) to
inconsistent conditions compared to consistent ones. N400 mean
amplitudes were measured between 250 and 450 ms over all 26
channels and subjected to a three-factor repeated measures AN-
OVA with 2 levels of Condition (general, personal), 2 levels of
Consistency (consistent, inconsistent), and 26 levels of Electrode
Site. Consistent with previous studies on the N400, there was a
main effect of Consistency, F(1, 15)¼49.06, po .001, η2p¼ .77,
wherein inconsistent items elicited less positive voltages
(M¼2.5 mV7 .71 SE) than consistent items (M¼4.7 mV7 .70 SE);
this effect interacted with Electrode, F(25, 375)¼17.01, po .001,
η2p¼ .53, displaying the typical central-posterior distribution (as
assessed in detail in the distributional analysis below). There was
no main effect of Condition, F(1,15)¼ .83, p¼ .38, η2p¼ .05, nor a
Condition by Consistency interaction, F(1,15)¼1.5, p¼ .25, η2p¼ .09.

Given that the personal condition does elicit an N400, of primary
interest for the study was to examine the extent to which the
timing and distribution (as well as amplitude) of the N400 for
personal preferences was similar to that for general preferences.
First, to assess timing of the N400, local peak latency was obtained
between 250 and 450 from the personal and general difference
waves in the MiCe channel (where N400 effects are typically lar-
gest) from each participant. An additional low pass filter of 8 Hz was
applied. We subjected the data to a one way repeated measure
ANOVAwith Condition (general, personal) as a factor. The latency of
the N400 effect for both general (M¼358.5 ms715.2 ms SE) and
personal preferences (M¼331.5 ms715 ms SE) were similar
(average across both is 345 ms), as there was no main effect of
Condition, F(1, 15)¼1.5, p¼ .24. The same analysis done instead over
all channels (to capture the full extent of the N400 distribution) also
yielded no main effect of Condition, F(1, 15)¼ .24, p¼ .63, or Con-
dition� Electrode interaction, F(25, 375)¼ .99, p¼ .44.

Next, to assess the topography of the effects and further com-
pare the size, mean voltage measures were taken in a 100 ms



Fig. 1. ERPs to general and personal items. Note: Figure shows grand-average ERPs at 26 electrode sites for all four conditions. The N400 timewindow (250–450 ms) is
highlighted on the magnified electrode site.
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Fig. 2. General and personal difference waves.

J.C. Coronel, K.D. Federmeier / Neuropsychologia 84 (2016) 36–4340
window centered around 350 ms (approximately the peak of the
effect) from general and personal difference waves created by a
point by point subtraction of consistent from inconsistent items)
at 16 scalp electrodes (LLPf, LLFr, LLTe, LLOc, LMPf, LMFr, LMCe,
LMOc, RLPf, RLFr, RLTe, RLOc, RMPf, RMFr, RMCe, and RMOc; see
Fig. 2 for schematic of electrode locations on the scalp) that were
divided into factors of Hemisphere (left, right), Laterality (lateral,
medial), and Anteriority (prefrontal, frontal, central, posterior). A
repeated measures ANOVA with Condition (general, personal) and
the three distributional factors revealed significant main effects of
Laterality F(1, 15)¼14.38, po .01, η2p¼ .49, and Anteriority F(3,
45)¼19.78, po .001, η2p¼ .57 and a marginal effect of Hemisphere,
F(1, 15)¼4.7, p¼ .05, η2p¼ .24. Consistent with previously reported
N400 topographies (Kutas and Federmeier, 2011), effects were
bigger over medial (M¼�2.7 mV, 7 .45 SE) than lateral sites
(M¼�1.6 mV7 .27 SE) and over the back of the head: prefrontal
(M¼� .76 mV7 .37 SE), frontal (M¼�1.8 mV7 .32 SE), central
(M¼�2.8 mV7 .40 SE), posterior (M¼�3.35 mV7 .53 SE). More-
over, as can be seen in the topographic maps presented in Fig. 3,
general and personal preferences elicited similar distributions.



Fig. 3. Normalized topographic maps of general and personal difference waves.
Note: The figure shows normalized (1 to �1) topographic maps of general and
personal difference waves for the 250 to 450 ms timewindow.
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There was a marginal effect of Condition F(1, 15)¼3.36, p¼ .09,
η2p¼ .18, reflecting a tendency toward smaller effects in the per-
sonal than in the general condition. Condition did not significantly
interact with any distributional variable.

3.2. Late Positive Complex

Although the LPC was not our main topic of investigation, and
we tailored the design of the study specifically to the N400, we
analyzed the LPC given previous work showing enhanced P300/
LPC responses to self-relevant than non-self-relevant stimuli
(Müller and Kutas, 1996; Folmer and Yingling, 1997; Fields and
Kuperberg, 2012; Tacikowski and Nowicka, 2010). We measured
LPC mean amplitudes between 550 and 800 ms over 15 centro-
posterior channels (where LPC effects are typically largest; LMCe,
RMCe, LDCe, RDCe, MiCe, MiPa, LLTe, RLTe, LDPa, RDPa, LLOc, RLOc,
LMOc, RMOc, MiOc) and subjected them to a three-factor repeated
measures ANOVA with 2 levels of Condition (general, personal),
2 levels of Consistency (consistent, inconsistent), and 15 Electrode
sites. There was a main effect of Condition, F(1, 15)¼5.52, p¼ .03,
η2p¼ .27. Consistent with previous studies, personal preferences
elicited greater positive voltages (M¼6.8 mV7 .62 SE) than general
preferences (M¼5.84 mV7 .72 SE). There were also significant
Condition� Electrode, F(14, 210)¼2.8, p¼ .03, η2p¼ .16, and Con-
sistency�Electrode interactions, F(14, 210)¼3.5, p¼ .02, η2p¼ .19.
There was no main effect of Consistency, F(1, 15)¼2.6, p¼ .13, or
interaction between Condition and Consistency, F(1, 15)¼ .05,
p¼ .82.

To assess the topography of the LPC response to personal
(versus general) preferences, mean voltage measures were taken
for personal and general statements, collapsed across consistency,
within the 550 ms to 800 ms time window at the same 16 elec-
trode sites used for the N400 topographic analysis. These were
subjected to a repeated measures ANOVA with Condition (general,
personal) and the three distributional factors (Hemisphere, Later-
ality, and Anteriority). Overall the LPC showed its typical topo-
graphy, increasing in amplitude from the front to the back of the
head, F(3, 45)¼28.23, po .001, η2p¼ .65 – prefrontal
(M¼3.9 mV7 .53 SE), frontal (M¼4.3 mV7 .54 SE), central
(M¼5.5 mV7 .60 SE), posterior (M¼6.5 mV7 .64 SE) – and larger
over medial (M¼6.8 mV7 .72 SE) than lateral sites
(M¼3.4 mV7 .39 SE), F(1, 15)¼64.93, po .001, η2p¼ .81. Although
LPC responses are sometimes found to be left-lateralized, re-
sponses here were not biased (left: M¼4.9 mV7 .54 SE; right:
M¼5.2 mV7 .57 SE). There was again a main effect of Condition, F
(1, 15)¼5.64, p¼ .03, η2p¼ .27, as well as a significant interaction
between Condition and Laterality, F(1, 15)¼9.27, p¼ .008, η2p¼ .38,
reflecting the fact that LPC differences between the Conditions
were most salient over medial sites, where the effect was larger
overall. There were no other interactions between Condition and
the distributional factors.
4. Discussion

Our study revealed that personal semantics, in the form of self-
knowledge about personal preferences, manifests in modulations
of the N400 component of the ERP. Moreover, we showed that this
N400 response for personal preferences is similar in multiple ways
to the N400 elicited in response to general knowledge. More
specifically, we found that N400 responses for both general and
personal preferences manifested similar timing and scalp dis-
tributions. These similarities are notable given that we carefully
selected stimuli in order to ensure that we could clearly distin-
guish participants' personal preferences from their knowledge
about general preferences. In particular, we used a participant's
preferences as stimuli for the personal condition only if he or she
viewed them as distinct from most people's preferences. Thus, our
findings show that personal semantics elicits an N400 response
that is similar in functional sensitivity, distribution, and latency, to
that for general semantic information. This result suggests that
personal preferences share important functional and neurobiolo-
gical features with general semantics.

The only difference in the N400 response to the personal versus
the general semantic condition was a tendency for smaller con-
gruency effects for the personal preference sentences. One of the
most important determinants of N400 amplitude in sentences is
expectancy, often indexed by cloze probability (e.g., Wlotko and
Federmeier, 2012). We obtained cloze probability measures for our
general preference statements, but there were no similar metrics
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available to assess expectation strength for the personal pre-
ference sentences. Here, we adopted the approach of asking par-
ticipants to self-assess the strength of the personal preference they
provided. There was no clear way to precisely align the cloze
probability data with these self-ratings; we attempted to achieve
roughly similar levels of expectation by choosing general pre-
ference sentences of moderate to high cloze and personal pre-
ference statements with moderate to high self-assessed pre-
ference. This approach seems to have allowed a reasonable degree
of success, given that both sentence types yielded robust effects.
The fact that effect sizes were slightly smaller in the personal
condition suggests either that word expectancies for the con-
gruent items in these sentences were not as strong as within the
general condition or that incongruent items were less incon-
gruent. It will be interesting for future work to use the N400 to
determine what factors affect expectancy in the context of per-
sonal semantics – e.g., how preferences and their strength can be
reliably assessed, whether (and, if so, how) preference is graded,
and how stable preference strengths are over time.

Differences in the processing of personal semantics and general
knowledge were most salient in a time-window after the N400, in
the form of larger LPC responses to sentences targeting personal
preferences. These results are perhaps most similar to the ones
obtained in the Renoult et al. (2015b) study, which found no dif-
ferences in N400 amplitude to names of famous people associated
with high and low levels of personal memories. Instead, the
amount of personal episodic memories linked to a name modu-
lated the later-occurring LPC, which is often associated with ex-
plicit recollection of contextual details (for reviews, see Rugg and
Curran (2007) and Voss and Paller (2008)). Indeed, our results
replicate previous studies, described in the introduction, that have
found greater P300/LPC responses to self-relevant information.
Based on the results from Renoult et al.'s (2015b) study, one pos-
sible interpretation of our data is that participants may be re-
trieving personal episodic memories associated with their perso-
nal preferences. Given these findings, a relevant question is the
extent to which access to information about personal preferences
involves the retrieval of both acontextual and episodic compo-
nents. Our study was not specifically designed to answer this
question, but it is an important one for future research, as it may
provide additional information about how semantic and episodic
knowledge individually and jointly contribute to different domains
of personal semantics.

Our findings may also speak to questions about the neural
networks that underlie the access of personal semantics in the
form of self-knowledge. Investigations into the neural sources of
the N400 from a number of methods (e.g., magnetoencephalo-
graphy, event-related optical signal, intracranial recordings) col-
lectively point to sources in the medial temporal lobe, temporo-
parietal junction, superior/middle temporal gyrus and some
frontal areas (for a review, see Kutas and Federmeier (2011)).
Converging evidence from fMRI and studies of brain-damaged
populations further suggests that this distributed network of brain
areas is critical to semantic memory processes and storage. Our
results therefore point to these brain regions as a common neural
network supporting the access of general and personal semantics.

Although our findings suggest important similarities in how
general and personal semantics are processed, caution is warranted
in generalizing these findings to all aspects of self-related knowledge.
The bulk of studies about self-knowledge in the neuropsychological
literature (e.g., studies of amensic patients, etc.) have focused largely
on personality traits (Klein and Gangi, 2010), which could be pro-
cessed differently from other types of information for reasons besides
the fact that they constitute personal knowledge. Questions about
the integrity of knowledge of personal preferences after the onset of
a neuropathology has not been systematically studied. For example,
many of the observations of intact knowledge of (pre-morbid) per-
sonal preferences among amnesic patients have been anecdotal in
nature (Heilman and Valenstein, 2011). Our work thus expands the
pool of domains by which to study the nature and organization of
self-knowledge and semantic memory. Moreover, it seems fruitful for
future work to examine similarities and differences between the
processing of self-knowledge and knowledge of individual people
more generally, as ERP studies of person-specific processing have
also reported both N400 (e.g., Wiese and Schweinberger, 2015) and
LPC (Bartholow et al., 2001) effects.

In sum, theoretical views about personal semantics recognize
that they come in a variety of forms (e.g., personal beliefs, per-
sonality traits, autobiographical facts) that differ in the extent to
which they are associated with unique contextual details during
encoding (e.g., perceptual, spatial, temporal information, etc.; si-
milar to episodic memories) or are relatively abstract or concept-
based (i.e., not associated with a specific encoding context; similar
to general semantic memory) (Conway, 2005; Martinelli et al.,
2013). This distinction has been central to models describing the
organization of personal semantic memory (Renoult et al., 2012).
Our data suggest that, on this kind of continuum, knowledge of
personal preferences is closer to general semantics and suggest
that they share important functional and neurobiological features.
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