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Event-related brain potentials (ERPs), which provide on-line measures of categorization
processes, were used to assess the implicit and explicit categorization of stimuli along
evaluative (positive and negative) and nonevaluative (people and no-people) dimensions.
Participants were exposed to stimuli that simultaneously varied along both dimensions,
but were explicitly instructed to categorize along only one of them. Consistent with prior
research, the late positive potential (LPP) of the ERP was sensitive to participants’ explicit
categorization task. However, the LPP also revealed implicit categorization along the
non-task-relevant dimension. Additionally, there was evidence of an implicit negativity
bias in which negative stimuli spontaneously received greater processing than positive
stimuli and a people/no-people analog in which stimuli containing people received greater
processing than stimuli without people. Results suggest the operation of adaptively
beneficial implicit categorization processes, triggered by significant proximal stimuli,
serving broad, cross-situational goals.© 2000 Academic Press
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The many demands of everyday life preclude the intentional processing of
every potentially important stimulus we encounter. Instead, we appear to possess
the ability to monitor the environment and make note of potentially relevant
stimuli, even when not explicitly intending to do so. A variety of such implicit
categorization processes that presumably ease social processing have been dem-
onstrated.1 Among these are the encoding of social behaviors in terms of trait
concepts (Gilbert, 1989; Gilbert, Pelham, & Krull, 1988; Winter & Uleman,
1984) and monitoring of the environment for self-relevant information (Bargh,
1982).

Research in the field of lie detection also indicates that personally significant
information may be implicitly processed. In one such demonstration, participants
enacted mock crime scenarios and were later given the task of distinguishing
between two arbitrary, experimenter-defined classes of stimuli (Farwell &
Donchin, 1991). Embedded within the stimuli were items related to participants’
“crime.” Event-related brain potential (ERP) responses differentiated crime-
related and crime-irrelevant material, suggesting that even though participants
were performing an unrelated classification task, they were nevertheless implic-
itly processing stimuli in terms of its relation to their guilt (see also Rosenfeld,
Agnell, Johnson, & Qian, 1991).

The implicit processes described above are likely to be beneficial because they
allow us to preattentively monitor the environment for stimuli with high infor-
mational value. Perhaps one of the most important classes of stimuli to monitor
are threat-related and reward- or safety-related cues. Not surprisingly, extant
research contains a range of evidence suggesting that we do implicitly evaluate
items in our environment (Murphy & Zajonc, 1993; Niedenthal, 1990; Pratto &
John, 1991). Much of this research has employed a sequential priming paradigm
in which a valenced word is presented at short stimulus onset asynchronies
before a target word. Participants’ primary task is to make speeded evaluative
judgments about the target word (Bargh, Chaiken, Govender, & Pratto, 1992;
Bargh, Chaiken, Raymond, & Hymes, 1996; Fazio, Sanbonmatsu, Powell, &
Kardes, 1986). Priming with a positive attitude object tends to facilitate re-
sponses to positive targets and inhibit responses to negative targets, whereas
priming with a negative attitude object facilitates responses to negative targets
and inhibits responses to positive targets, suggesting that participants implicitly
evaluate the attitude primes, even though they have not been explicitly instructed
to do so.

Although creative, the methodologies employed to capture implicit evaluations
tend to rely on relatively indirect measures. The logic of these designs is that
information implicitly processed in one context (e.g., a priming stimulus) will
persist long enough to have an effect in a subsequent context (e.g., some reaction

1 Following Wittenbrink, Judd, and Park (1997), we define anexplicit process as requiring
intentional, conscious control, whereas animplicit process occurs spontaneously in response to
environmental cues.
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time task; Bargh, 1989). These paradigms can be insensitive to implicit catego-
rization if the effects fail to persist long enough to influence subsequent task
performance or if extraneous sources of information intervene and affect perfor-
mance on the subsequent task. Some priming paradigms also provide participants
with an active evaluative set (e.g., Bargh et al., 1992; Fazio et al., 1986; Murphy
& Zajonc, 1993; Niedenthal, 1990). Said differently, participants are often
explicitly instructed to evaluate stimuli (but see Bargh et al., 1996). To be
maximally adaptive, the ability to process the environment in terms of its
evaluative implications should occur even in instances when we lack an explicit
evaluative goal. Finally, implicit and explicit processes are typically assessed
with different measures, leaving open the issue of the extent to which observed
differences are due to process or measurement differences.

In the present experiment, event-related brain potentials (ERPs) were used to
assess both implicit and explicit processing. The major advantage of ERP
measures in this context is that they provide on-line assessments of information
processing activities and offer the potential to use the same measure to assess
both implicit and explicit processing. ERPs reflect the electrical activity of
synchronously activated neural generators involved in information processing
operations. One potential of the ERP in particular, the late positive potential
(LPP), is sensitive to both nonevaluative and evaluative categorization processes,
with the amplitude of the LPP reflecting the extent to which the particular
categorization process involves context updating. In a frequently used noneva-
luative categorization paradigm, participants are presented with a series of tones
of two different pitches, with one of the tones presented much more frequently
than the other. When participants attend to and categorize the tones, a larger
amplitude LPP is elicited by the low probability stimulus, presumably because
the processing of categorically inconsistent stimuli requires greater processing
resources and results in an updating of the current representation of the environ-
ment (Donchin, 1981; Donchin & Coles, 1988). Conceptually similar results are
obtained when the stimuli differ in hedonic tone and participants perform an
evaluative categorization task. We have presented participants with sequences of
valenced stimuli, with a particular valence being shown on the majority of the
trials (Cacioppo, Crites, Berntson, & Coles, 1993; Crites, Cacioppo, Gardner, &
Berntson, 1995; Ito, Larsen, Smith, & Cacioppo, 1998). Evaluatively inconsistent
stimuli (e.g., a negative item embedded within a series of predominantly positive
items) elicit a larger amplitude LPP relative to evaluatively consistent stimuli
(e.g., a negative item embedded within a series of other negative items).

An important feature of the LPP is its differential sensitivity to the categori-
zation as opposed to response selection or output processes (e.g., Allen, Iacono,
& Danielson, 1992; Crites et al., 1995; Magliero, Bashore, Coles, & Donchin,
1984; Renault, Signoret, Debruille, Breton, & Bolgert, 1989). Using an evalua-
tive task, Crites et al. (1995) recorded LPPs to positive, negative, and neutral
stimuli embedded within sequences of positive context stimuli. One-half of the
participants were asked to accurately report their evaluations, whereas others
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were instructed to misreport their evaluations to either negative or neutral stimuli.
The misreport instructions had the intended effect on overt responses. The LPPs,
however, were enhanced to evaluatively inconsistent as compared to consistent
stimuli regardless of the accuracy of the overt report (see also, Gardner &
Cacioppo, in press).

The sensitivity of ERPs to underlying categorization processes suggests that
they may be especially useful in assessing implicit evaluative categorization
processes. It is not clear, however, whether the LPP is sensitive to categorization
processes that are not explicitly intended. In lie-detection paradigms, the LPP has
been shown to differentiate between crime-relevant and crime-irrelevant stimuli
(Farwell & Donchin, 1991; Rosenfeld et al., 1991). In these paradigms, partic-
ipants typically perform a crime-irrelevant task; sensitivity to the crime-related
material therefore suggests implicit processing. By contrast, Crites and Cacioppo
(1996) found that the LPP varied as a function of explicit categorization pro-
cesses only. Participants in that study were presented with stimuli that varied
simultaneously along both a nonevaluative (vegetable and nonvegetable) and an
evaluative dimension (positive and negative). One-half of the participants ex-
plicitly classified the stimuli along the nonevaluative dimension (i.e., is it a
vegetable or nonvegetable), whereas the others did so along the evaluative
dimension (i.e., is it liked or disliked). Analyses revealed an effect of theexplicit
categorization task only. The LPPs of participants performing the nonevaluative
task were sensitive to variations in the semantic inconsistency of a given stimulus
relative to the semantic category of the preceding stimuli, but did not vary as a
function of evaluative inconsistency. Similarly, the LPPs of participants perform-
ing the evaluative task were sensitive to variations in the evaluative inconsistency
of a given stimulus, but did not vary as a function of its semantic inconsistency.

One possible explanation for the lack of sensitivity to implicit processing in
Crites and Cacioppo (1996) may have been the relatively low level of stimulus
potency. This was a function of both the nature of the categorical dimension
employed (i.e., vegetables/nonvegetables) and the presentation of the items in
written form as opposed to, for example, pictures or actual instances of the items.
If implicit categorization does occur spontaneously in response to external cues,
it is reasonable to assume that this process is restricted to stimuli that exceed
some threshold of importance or relevance, which stimuli in Crites and Cacioppo
possibly failed to reach. To provide a more sensitive test of implicit categoriza-
tion effects in the present experiment, we again exposed participants to stimuli
that simultaneously varied along a nonevaluative and evaluative dimension. In
this present experiment, however, we used emotionally evocative pictorial stim-
uli instead of mildly evocative words. We also changed the nonevaluative
dimension to whether people are or are not present, which likely represents a
more fundamental categorization (Kurbat & Farah, 1998). Thus, the purpose of
this experiment was to investigate the extent to which implicit and explicit
evaluative and nonevaluative processing occurs using socially meaningful di-
mensions and a measure that (a) provides an on-line processing assessment, (b)
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does not require an active set, and (c) can be used to measure both implicit and
explicit processing.

METHOD

Participants

Twenty-three right-handed Ohio State University undergraduates (12 males
and 11 females) participated for class credit.

Materials

Sixty-four pictures that simultaneously varied along an evaluative (positive
and negative) and a nonevaluative (people and no-people) dimension were
selected from the International Affective Picture System (Center for the Study of
Emotion and Attention, 1995). There were 16 pictures each in the categories of
(a) positive-people (e.g., a couple embracing), (b) positive-no-people (e.g.,
chocolate bar), (c) negative-people (e.g., mourners at a graveside), and (d)
negative-no-people (e.g., littered beach). In addition to the valence and people/
no-people status of the pictures, we choose stimuli so as to maximize evaluative
extremity while also equating for arousal. Mean arousal ratings within all four
categories were equal and the positive and negative pictures were equated for
evaluative extremity based on normative data obtained from the same population
in a previous term (Ito, Cacioppo, & Lang, 1998).2

Procedure

Stimuli were presented in sequences of six on a computer monitor. Although
all participants viewed the same stimuli, 12 explicitly categorized the stimuli
along the evaluative dimension by either silently counting the number of positive
or negative pictures within each sequence and 11 explicitly categorized along the
nonevaluative dimension by either silently counting the number of pictures with
people or without people.

Electroencephalographic activity was recorded during the presentation of a
single target stimulus within each six-stimulus sequence. We refer to the non-
target stimuli as thecontext.Targets were of 1 of the 16 types described in Table
1. As can be seen, target stimuli were either (a) evaluatively and nonevaluatively
consistent with the context (types 1, 6, 11, and 16); (b) evaluatively consistent but
nonevaluatively inconsistent (types 2, 5, 12, and 15); (c) evaluatively inconsistent

2 For the four categories of pictures, mean normative arousal ratings were (in the order listed in the
method section) 5.36, 5.35, 5.60, and 5.64 and mean normative valence ratings were 7.55, 7.49, 2.39,
and 2.46. All ratings were made on 9-point scales, with higher ratings indicating greater arousal and
greater positivity. Separate 2 (Picture Valence; positive, negative)3 2 (Picture Content: people,
no-people) analyses of variance on normative arousal and valence ratings revealed no significant
differences between the categories of pictures in either normative arousal or evaluative extremity,
with valence ratings for negative pictures reverse scored so they could be compared to positive ones
for evaluative extremity.
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but nonevaluatively consistent (types 3, 8, 9, and 14); and (d) evaluatively and
nonevaluatively inconsistent (types 4, 7, 10, and 13). Across the experiment, each
picture appeared an equal number of times in the target and context positions.

To prevent participants from anticipating when an evaluatively or nonevalu-
atively inconsistent picture might be shown, the target stimulus randomly ap-
peared in either the third, fourth, or fifth position in a sequence. To further reduce
predictability, a picture drawn from the same category as the target picture was
shown later in the sequence during one-half of the trials. Sequences were
arranged in the four separate blocks shown in Table 1 (A, B, C, and D) such that
the majority of the pictures within a block were drawn from the same category
(e.g., positive people for Block A). Twenty instances of each sequence type were
shown in a block. To decrease predictability, half of these sequences within a
block included just the one picture from the target category and the other half

TABLE 1
Types of Six-Picture Sequences Presented to Participants

Type of sequence Context Target stimulus

Block A

1 Positive people Positive people
2 Positive people Positive nonpeople
3 Positive people Negative people
4 Positive people Negative nonpeople

Block B

5 Positive nonpeople Positive people
6 Positive nonpeople Positive nonpeople
7 Positive nonpeople Negative people
8 Positive nonpeople Negative nonpeople

Block C

9 Negative people Positive people
10 Negative people Positive nonpeople
11 Negative people Negative people
12 Negative people Negative nonpeople

Block D

13 Negative nonpeople Positive people
14 Negative nonpeople Positive nonpeople
15 Negative nonpeople Negative people
16 Negative nonpeople Negative nonpeople

Note.Data were recorded from a single target position within each sequence. On the one-half of
trials for which a picture from the same category as the target pictures was shown later in the
sequence, data were recorded during the first presentation from the target category.
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included a second picture drawn from the same category as the target picture
shown later in the sequence. Order of the four blocks was counterbalanced across
participants. Each picture was shown for 1000 ms, followed by a 1200-ms
intertrial interval. Participants were prompted to write down their count after
each sequence of six stimuli and then pressed a button to initiate presentation of
the next sequence of pictures.

For each participant, we averaged across all instances of a particular sequence
type. This procedure was performed separately on data recorded from midline
frontal (Fz), central (Cz), and parietal (Pz) locations. Prior research and visual
inspection of data from the present experiment indicate that the LPP peaks
between 400 and 900 ms after stimulus onset. As a result, the LPP was quantified
within each averaged ERP waveform as the largest positive deflection in that
latency window. Data acquisition and reduction closely followed those described
in greater detail in Ito et al. (1998) and Crites et al. (1995), respectively.

RESULTS

Within each task condition, there were no significant effects of the specific
counting task performed (i.e., whether participants in the evaluative categoriza-
tion condition were counting positive or negative stimuli and whether those in the
nonevaluative categorization condition were counting people or no-people stim-
uli). This factor was therefore dropped from subsequent analyses. Consistent
with prior research (e.g., Crites et al., 1995; Donchin, 1981), preliminary anal-
yses involving sagittal scalp site revealed a parietal maximum distribution for the
LPP, with larger LPPs at the Pz site. Effects of the experimental variables were
also biggest at Pz. For ease of presentation, we therefore report only analyses on
data from the Pz electrode.

Prior research showing the LPP’s sensitivity to explicit evaluative and non-
evaluative categorization tasks led us to expect LPP amplitude to vary as a
function of a target picture’s inconsistency with context stimuli along the
task-relevant dimension. In addition, if the LPP is also sensitive to implicit
processing effects, it should vary as a function of inconsistency along the
non-task-relevant dimension. The effects of evaluative and nonevaluative incon-
sistency are evaluated by looking within a given context and comparing re-
sponses to contextually inconsistent and consistent pictures. For example, eval-
uative inconsistency effects within the positive context would be assessed by
comparing responses to inconsistent negative to consistent positive pictures.

We performed a 2 (Target Category: people/no-people)3 2 (Context Cate-
gory: people/no-people)3 2 (Target Valence: positive/negative)3 2 (Context
Valence: positive/negative)3 2 (Task: evaluative/nonevaluative) multivariate
analysis of variance on the LPP amplitudes, with all but the last factor within-
subject. Main effects of Target Category,F(1, 21) 5 9.39, p , .01, and of
Target Valence,F(1, 21) 5 28.14,p , .001, were obtained. These revealed
larger LPPs to pictures of people (M 5 9.57mV) than of nonpeople (M 5 8.26
mV) and to negative pictures (M 5 9.95 mV) than to positive (M 5 7.88 mV)
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pictures. The greater sensitivity to negative stimuli replicates prior research on
explicit evaluative processes demonstrating a processing bias in favor of negative
stimuli (Cacioppo & Berntson, 1994; Ito et al., 1998). The greater sensitivity to
stimuli containing people suggests an analogous people-based processing bias.

These processing biases in favor of people and negative stimuli also combined
in a Target Category3 Target Valence interaction,F(1, 21) 5 6.68,p , .05.
To probe the nature of this interaction, three linear contrasts were performed. The
first compared LPPs to stimuli that possessed a single biasing feature (i.e., either
people or negative valence), revealing equally large LPPs to positive people
(M 5 9.79 mV) and to negative nonpeople (M 5 9.03 mV), F(1, 22)5 1.60,
p . .20. Thesecond contrast compared responses to these same two classes of
stimuli to stimuli that contained a conjunction of both people and negative
valence. This comparison revealed equally large LPPs to stimuli containing a
single feature (M 5 9.41 mV) as to stimuli containing both features (i.e.,
negative people,M 5 10.12mV), F(1, 22)5 2.90,p . .10. Thefinal contrast
revealed that stimuli containingeither a singleor both features (i.e., negative
people, positive nonpeople, and negative people,M 5 9.65 mV) elicited
significantly larger LPPs than stimuli containing neither feature (i.e., positive
nonpeople,M 5 6.72mV), F(1, 22)5 41.21,p , .001.Together, this pattern
of results suggests that processing biases in favor of people and negatively
valenced items operate in a conjunctive manner, with equally large responses to
stimuli possessing one or both features.

In addition to the general sensitivity to people and negative stimuli, the LPP
was sensitive tochangesalong the nonevaluative dimension. Consistent with
prior research showing the LPP’s sensitivity to nonevaluative inconsistency
effects, a significant Target Category3 Context Category interaction was ob-
tained,F(1, 21) 5 36.28, p , .001. Pairwise comparisons revealed signifi-
cantly larger LPPs to nonevaluatively inconsistent pictures within both contexts.
Within the nonpeople context, people pictures elicited larger LPPs than non-
people pictures [M 5 11.18 and6.76mV, respectively,F(1, 21)5 47.53,p ,
.001]. Similarly, within the people context, nonpeople pictures elicited larger
LPPs than people pictures [M 5 9.75 and7.96 mV, respectively,F(1, 21) 5
6.54, p , .05].

The effects of nonevaluative inconsistency were also moderated by task
condition: Target Category3 Context Category3 Task interaction,F(1, 21)5
9.48, p , .01. Figure 1 shows the grand average waveforms as a function of
presence or absence of people in the target and context stimuli, withexplicit
nonevaluativecategorization effects in the top panel (i.e., participants performing
the nonevaluative task) andimplicit nonevaluativecategorization effects in the
bottom panel (i.e., participants performing the evaluative categorization task).
Simple effects analyses revealed significant Target Category3 Context Category
interactions for both task conditions:F(1, 10) 5 36.04, p , .001, for
nonevaluative task participants, andF(1, 11) 5 5.00, p , .05 for evaluative
task participants. We first examined the LPP’s sensitivity toexplicit nonevalu-
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FIG. 1. Averaged event-related potential waveforms at electrode Pz as a function of the
presence or absence of people in target and context stimuli. The top panel depicts explicit
nonevaluative categorization effects (data from participants in the nonevaluative task condition).
The bottom panel depicts implicit nonevaluative categorization effects (data from participants in
the evaluative task condition). The late-positive potential is the positive (downward) deflection
peaking at approximately 450 –550 ms.
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ative categorization effects by performing follow-up pairwise comparisons
among the nonevaluative task participants. Within both contexts, nonevaluatively
inconsistent targets elicited larger LPPs than consistent pictures (Table 2, top
panel).3 Furthermore, comparing responses to people and nonpeople when each
was inconsistent with its context revealed larger LPPs to people targets within the
context of nonpeople than to equally rare nonpeople targets within the context of
people. This effect further demonstrates a processing bias in favor of people.
Implicit nonevaluativecategorization effects were also observed among partici-
pants performing the evaluative task within the nonpeople context (Table 2,
bottom panel), with inconsistent people pictures associated with larger LPPs than
consistent nonpeople pictures. LPPs were equally large to inconsistent and
consistent pictures within the people context.

The preceding effects show that all participants were sensitive to some degree
to variations along the nonevaluative dimension. The LPP was also sensitive to
the evaluative dimension, as shown in a Target Valence3 Context Valence
interaction,F(1, 22) 5 26.90, p , .001. Whenpresented with a context of
positive pictures, evaluatively inconsistent negative pictures were associated with
larger LPPs than consistent positive pictures [M 5 11.19 and6.78mV, respec-

3 Peak amplitudes in the grand average waveforms in Figs. 1 and 2 can appear smaller than the
mean amplitudes reported in Tables 2 and 3 due to latency jitter, which occurs when the peak
amplitude of the LPP differs among participants. The mean amplitudes in Tables 2 and 3 are not
affected by latency jitter because they are measured at the peak response for each individual. The
grand average waveforms, however, are aligned at picture onset, which can smear the LPP peak when
latency jitter exists. Both representations of the data provide important information, with peak
amplitudes providing the best characterization of the size of the LPP response, and the grand average
waveforms providing a summary characterization of the shape of the overall waveform across all
participants.

TABLE 2
Mean LPP Amplitude as a Function of the Presence or Absence of People

in Target and Context Stimuli

Context category

Target category

People No-people

Explicit nonevaluative effects (nonevaluative categorization task condition)

People 6.34a (1.02) 9.26b (1.37)
No-people 11.73c (1.73) 5.24a (0.87)

Implicit nonevaluative effects (evaluative categorization task condition)

People 9.61ab (1.31) 10.21ab (1.30)
No-people 10.73b (1.21) 8.29a (1.37)

Note. Values are in microvolts. Standard errors of the mean are in parentheses. Within each
categorization task condition, means with different subscripts differ atp , .05.
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tively, F(1, 21) 5 40.38, p , .001]. In thenegative context, evaluatively
inconsistent positive and consistent negative pictures produced equally large
LPPs [M 5 8.97 and8.72 mV, respectively,F(1, 21) , 1]. The absence of
evaluative inconsistency effects in the negative context may be a manifestation
of the negativity bias, directing processing to negative pictures even when they
are evaluatively consistent with the context.

The evaluative inconsistency effects were also moderated by task condition,
Target Valence3 Context Valence3 Task interaction,F(1, 22) 5 4.43,p ,
.05. Thegrand average waveforms as a function of target and context valence are
shown in Fig. 2, withexplicit evaluativeeffects in the top panel (i.e., participants
performing the evaluative task) andimplicit evaluativeeffects in the bottom
panel (i.e., participants performing the nonevaluative task). Simple effects anal-
yses revealed significant Target Valence3 Context Valence interactions for both
task conditions:F(1, 11) 5 17.23,p , .005, forevaluative task participants,
andF(1, 10) 5 13.95,p , .005, fornonevaluative task participants. Pairwise
comparisons revealed similar effects at the explicit and implicit level (Table 3).
First, in the positive context, evaluatively inconsistent negative targets elicited
larger LPPs than did consistent positive pictures. Second, within the negative
context, LPPs were equally large to evaluatively inconsistent positive and con-
sistent negative pictures. Third, comparing responses to negative and positive
pictures when each was inconsistent with its context revealed larger LPPs to
negative targets within the context of positive pictures than to equally rare
positive targets within the context of negative pictures. These latter two effects
are consistent with a negativity bias that increases responses to negative stimuli
both when they are evaluatively consistent and inconsistent with their surround-
ing context.

DISCUSSION

Capitalizing on the LPP’s demonstrated sensitivity to categorization processes,
we recorded ERPs as participants were exposed to stimuli that simultaneously
varied strongly along both a nonevaluative and an evaluative dimension. Doing
so allowed us to eliminate the need to infer implicit and explicit processing from
two different measures or to provide participants with an active set that was
consistent with the implicit categorization process of interest. Consistent with
prior research, LPP amplitude varied as a function of the dimension on which
participants were explicitly categorizing the stimuli. Among those performing the
nonevaluative categorization task, LPP amplitude was larger to categorically
inconsistent as compared to consistent stimuli in both the people and nonpeople
context. Among those performing the evaluative task, LPP amplitude was larger
to evaluatively inconsistent as compared to consistent stimuli in the positive
context.

These data also replicate prior research demonstrating a negativity bias (Ito et
al., 1998). This was evidenced in a main effect of Target Valence, with negative
stimuli eliciting larger LPPs than positive ones, regardless of task condition or
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evaluative consistency. In addition, in both task conditions, LPPs were larger to
negative than positive targets when each was embedded within an evaluatively
inconsistent context. A steeper gradient for the currency function underlying

FIG. 2. Averaged event-related potential waveforms at electrode Pz as a function of target and
context valence. The top panel depicts explicit evaluative categorization effects (data from partici-
pants in the evaluative task condition). The bottom panel depicts implicit evaluative categorization
effects (data from participants in the nonevaluative task condition). The late-positive potential is the
positive (downward) deflection peaking at approximately 450–550 ms.
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negative as compared to positive evaluative responses is thought to produce this
effect (Cacioppo, Berntson, & Gardner, 1997). Interestingly, the main effect of
target category revealed a processing bias in favor of stimuli containing people.
In addition, within the nonevaluative task condition, pictures of people elicited
larger LPPs than nonpeople pictures when each was inconsistent with its context.
Together, these results are consistent with the notion that people in our environ-
ment receive greater processing resources (cf. Farah, Wilson, Drain, & Tanaka,
1998). The presence of negative and people features also appeared to operate
conjunctively such that the presence of either or both of these features attracted
equally high processing resources.

Whereas categorization processes clearly can arise out of the conscious goal of
classifying stimuli along some particular dimension, the present results suggest
that they can also occur more spontaneously, triggered by relevant stimuli in the
environment. Participants for whom only the evaluative dimension was task-
relevant were nevertheless sensitive to nonevaluative differences in the stimuli.
In the nonpeople context, inconsistent people pictures elicited larger LPPs than
consistent nonpeople pictures. At the explicit level, however, nonevaluative
inconsistency effects were significant in the people context as well as in the
nonpeople context. Examination of the relevant means reveals that the absence of
this effect at the implicit level may be due to a people processing bias. When
nonevaluative categorization was implicit and the context was people, relatively
large LPPs were observed to both inconsistent nonpeople pictures (M 5 10.21
mV) and consistent people pictures (M 5 9.61mV). The processing bias in favor
of people may have increased responses to the nonevaluatively consistent people
pictures, thereby obscuring nonevaluatively inconsistency effects in this condi-
tion. An examination of Table 2 reveals a similar trend when categorization was
explicit; the biggest effects occurred when nonevaluative inconsistency and

TABLE 3
Mean LPP Amplitude as a Function of the Valence of Target and Context Stimuli

Context valence

Target valence

Negative Positive

Explicit evaluative effects (evaluative categorization task condition)

Negative 9.42a (1.19) 10.14a (1.23)
Positive 12.54b (1.50) 6.74c (1.30)

Implicit evaluative effects (nonevaluative categorization task condition)

Negative 8.05a (1.31) 7.78a (1.33)
Positive 9.89b (1.20) 6.84a (1.00)

Note. Values are in microvolts. Standard errors of the mean are in parentheses. Within each
categorization task condition, means with different subscripts differ atp , .05.
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“people-ness” covaried. Overall, the results suggest similar forms of processing
at both the implicit and explicit levels. At both levels, participants displayed a
people bias and were sensitive to changes along the nonevaluative dimension to
varying degrees.

For evaluative processing, the similarity between explicit and implicit effects
was striking. In both task conditions, (a) within the positive context, evaluatively
inconsistent negative targets elicited larger LPPs than did consistent positive
pictures; (b) within the negative context, LPPs were equally large to evaluatively
inconsistent positive and consistent negative pictures; and (c) negative pictures
were associated with larger LPPs than were positive pictures when each was
inconsistent with its context.4 As we have discussed, these latter two effects are
consistent with a negativity bias that increases responses to negative stimuli both
when they are evaluatively consistent and inconsistent with their surrounding
context, and their presence at the implicit level suggests that the negativity bias
can operate at the level of automatic processing.

Equally large LPPs to positive and negative pictures in the negative context
have not always been found. In other studies, evaluative inconsistency effects
have been obtained with positive targets embedded in a negative context (Ca-
cioppo et al., 1995). These prior demonstrations have varied the valence of the
context between subjects, whereas context valence varied within subject in the
present experiment. The difference in results suggest that the negativity bias may
habituate with longer periods of negative context but that the strength of this
response had not yet attenuated in the shorter blocks of negative context neces-
sitated by the within-subject nature of the present design. An additional differ-
ence is the use of relatively impactful color photos in the present experiment as
opposed to word stimuli in Cacioppo et al. (1995). The potency of the stimuli
may also affect the rate of habituation for the negativity bias.

The strength of the negativity and people biases at the implicit level suggest
that these classes of stimuli attract greater processing resources, both when we
intend to evaluate objects and events and to identify the presence of people and
when such explicit goals are absent. The negativity bias has been described as a
tendency for the negative evaluative system to respond more intensely than the
positive evaluative system to equally activating evaluative input, serving adap-
tive purposes by ensuring appropriately strong responses to proximate negative
cues (Cacioppo & Berntson, 1994). The ability to do so spontaneously given only

4 We also analyzed data from six homologous scalp sites over the left and right hemispheres.
Consistent with prior research showing a right-hemisphere specialization for evaluative processing
(Cacioppo, Crites, & Gardner, 1996), the LPP was larger over right as compared to left scale sites.
Importantly, this scalp distribution did not interact with task condition, indicating that the set of
neural generators underlying implicit and explicit evaluative processing was similar. This further
supports the conclusion that nonevaluative task participants performed implicit evaluative categori-
zations by showing engagement of right-lateralized neural sources associated with affect and
evaluative judgments among these participants. Greater detail on the laterality analyses is available
from the authors.
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relevant environmental cues likely increases the adaptive utility of the negativity
bias by allowing organisms to avoid harm even when they are not explicitly
sensitized to do so (Pratto & John, 1991). The greater processing resources
dedicated to processing people suggests a similar beneficial mechanism.

The sensitivity of the LPP to implicit variations in the nonevaluative dimen-
sion is consistent with prior results, such as those obtained in lie-detection
paradigms (Farwell & Donchin, 1991; Renault et al., 1991). The present results
extend the findings of implicit nonevaluative classification to a more universal
social dimension, that of distinguishing people from nonpeople. The implicit
evaluative categorization effects observed here are consistent with Bargh et al.
(1996) in showing that an active evaluative set is not necessary in order for
implicit evaluative processing to occur. The present results are also the first, to
our knowledge, to demonstrate the LPP’s sensitivity to implicit evaluative
processing. In a prior experiment assessing implicit evaluative categorization,
participants classified familiar words (e.g., lettuce) as vegetable or nonvegetable
(Crites & Cacioppo, 1996). Although the stimuli differed in valence (i.e., some
of the food items were liked by the participants and others were disliked), these
variations were modest. The LPP was sensitive to the explicit, nonevaluative
categorization task, but did not vary as a function of item valence. The diver-
gence between the Crites and Cacioppo results and the present results suggests
that the implicit evaluative categorization effects we assessed are somewhat
selective, occurring with the relatively more potent visual stimuli used in the
present experiment. Other factors such as attitude accessibility (Fazio et al.,
1986) and consistency (Bargh et al., 1992) may also influence the likelihood of
implicit categorization.

Prior research has shown that the LPP is sensitive to the underlying catego-
rization and not to the overt response. By demonstrating sensitivity to sponta-
neously activated evaluations and judgments, the present results suggest that the
LPP may be useful not only in marking evaluative and nonevaluative processes
that an individual may not want to report (Crites et al., 1995; Farwell & Donchin,
1991; Rosenfeld et al., 1991), but also in exploring responses that we might not
even intend. Our results also reveal two interesting biases such that negative and
people stimuli tended to receive greater processing resources. Thus, not only do
we appear to spontaneously attend to certain classification dimensions, but within
these dimensions, there are certain classes of stimuli that are especially impor-
tant.
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