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Chapter 2 

Automatic contrast: 
Evidence that 
unconscious social 
categorization affects 
affective reactions1 

In research on affective priming investigators typically report that prim
ing people with unconscious affective information results in congru
ent affective reactions. For instance in their classic experiment, Mur
phy and Zajonc (1993) suboptimally primed participants with happy 
or angry facial expressions, producing congruent evaluations of neu
tral Chinese ideograms. However, consider being confronted with 
the smiling face of a football supporter from a rival team, an an
gry face of an Al-Qaeda member, or a conman crying. In these 
examples valence-incongruent affective reactions seem more ratio
nal. Can these types of opposite affective responses occur auto
matically, or do they require conscious deliberation? In this chap
ter we consider whether the affective cues associated with an auto
matic social categorization can determine whether perceivers expe-

1This chapter is based on Ruys et al. (2003a). 
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rience congruent or incongruent affective reactions. Consistent with 
the more general finding of automatic affective priming effects, we 
expect automatic congruent affective reactions when unconscious af
fective information originates from a category that is related to the self 
(ingroup-category). However, our proposal that perceivers automat
ically experience an incongruent or opposite affective reaction when 
unconscious affective information originates from a category that is 
unrelated to the self (outgroup-category), is new. Evidence for such 
contrast would show that the social self (and not just affective priming 
per se) can automatically influence affective reactions. Testing this 
possibility is the central priority of this chapter. 

It is already clear that people can experience an automatic af
fective reaction of the same valence as the affective information to 
which they are exposed (Banse, 1999; Fazio et al., 1986; Kemps et 
al., 1996; Krosnick et al., 1992; Murphy & Zajonc, 1993; Niedenthal, 
1990; Rotteveel et al., 2001; Stapel et al., 2002; Winkielman et al., 
1997). Murphy and Zajonc (1993) argued, 

"When affect is elicited outside of conscious awareness, it 
is diffuse, and its origin and address are unspecified. Be
cause of its diffuse quality, non-conscious affect can "spill 
over" onto unrelated stimuli." (pp. 736) 

However, due to correction, the conscious perception of an affective 
stimulus causes the effect to disappear or to reverse compared to 
the unconscious condition (Strack et al., 1993). Other researchers 
replicated Murphy and Zajonc (1993)'s suboptimal priming results us
ing facial expressions of persons as primes and Chinese ideograms 
as targets (Banse, 1999; Kemps et al., 1996; Rotteveel et al., 2001; 
Winkielman et al., 1997), face drawings as primes and targets (Stapel 
et al., 2002), facial expressions as primes and cartoon characters as 
targets (Niedenthal, 1990), or positive- and negative-affect-arousing 
photos as primes and persons as targets (Krosnick et al., 1992), all 
with similar results. Contrary to Murphy and Zajonc (1993), however, 
we argue that also when perceivers are unaware of the origin of the 
affective stimulus, this origin can play an important role in determining 
the direction of the affective reaction. Importantly, we propose that un
conscious affective priming can lead to automatic affective reactions 
in the opposite direction of the primed information (i.e. in the absence 
of conscious correction). We term these automatic contrastive affec
tive reactions. 
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To our knowledge only two other studies have also addressed the 
possibility of contrastive affective reactions occurring automatically 
(Glaser & Banaji, 1999; Stapel et al., 2002), although, as we elaborate 
in more detail later, our research differs in important respects from 
these. Specifically we argue that the social category of the stimulus, 
in relation to the self, may influence the direction of resulting affective 
reactions. Findings in the social judgment literature show that the cat
egory of the context information may indeed determine the direction 
of an ambiguous or neutral target-stimulus judgment (e.g., Schwarz & 
Bless, 1992; Stapel & Winkielman, 1998; Stapel et al., 2002). For ex
ample, in their inclusion-exclusion model Schwarz and Bless (1992) 
argue that when perceivers include the context information in the cat
egory of the target, assimilative judgments of the target should occur, 
whereas when perceivers exclude context information from the target 
category, contrastive judgments should be the result. 

An additional factor relevant to social categorization that may influ
ence the direction of evaluations concerns the relation of the stimulus 
to the self. Moreover, the evaluative dimension is central to the self 
because people generally strive for positive self-evaluations through 
self-enhancement and self-protective strategies (Sedikides & Strube, 
1997). Affective reactions may therefore be more evident where the 
self is implicated in some way. One important link between social 
categorization and self concerns our membership of valued groups or 
categories. Inclusion/exclusion principles may again be relevant here. 
However, the link between the self, social categories and evaluation 
processes is perhaps made more explicit in self-categorization theory. 

Self-categorization theory (Turner, 1987) helps to explain why peo
ple may assimilate themselves to attributes associated with the in-
group. Self-categorization theory is based on the idea that group 
identities can be part of the self-concept and assumes that group 
memberships form distinct selves. Therefore people may categorize 
themselves in terms of their social identity when a certain intergroup 
context is salient (Turner, 1999). As a consequence, people tend to 
view ingroup members as similar and even exchangeable with the 
self on relevant dimensions of comparison (Turner, 1987) whereas 
outgroup members are seen as dissimilar to the ingroup, but similar 
to each other. 

The social categorization of people in relation to one's own so
cial identity or self-categories therefore has clear implications for the 
evaluation of these targets. This is nicely illustrated in a study by 
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Brewer and Weber (1994) who demonstrated that people tend to as
similate their self-evaluations to evaluations of fellow ingroup mem
bers, but have a stronger tendency to contrast their self-evaluations 
to evaluations of outgroup members when an intergroup context is ac
tivated, but not when an interpersonal context is activated. The idea 
that our social identities are bound up with affect and emotions was 
made explicit earlier by Tajfel (1978) who defined social identities as 
including the emotional significance attached to our group member
ships, and recently emotion researchers have paid attention to this 
fact (Gordijn, Wigboldus, & Yzerbyt, 2001; Mackie, Devos, & Smith, 
2000; Smith, 1993). The categorization into ingroup and outgroup 
can have important consequences for emotional appraisal and thus 
affective reactions to groups (Smith, 1993). It remains unclear how
ever, whether social categorization can also influence more basic af
fective processes and whether these can be unconscious. In previous 
experiments, participants were consciously aware of the evaluations 
of the ingroup and outgroup members and of the social context that 
was activated, in all cases. In short, although (social) categorization 
processes may indeed produce contrast and assimilation effects in 
evaluative and affective reactions it is not yet clear whether this can 
occur unconsciously and thus automatically. 

A precondition for social categorization to have an automatic in
fluence on affective reactions is that the categorization process it
self is unconscious and automatic. A number of researchers have 
indeed claimed that, at least for certain chronically accessible so
cial categories like ethnicity or sex-categories, social category acti
vation can be relatively effortless (e.g., Fiske & Neuberg, 1990) and 
occur out of conscious awareness (e.g., Bargh, 1999). For exam
ple, many researchers have shown that stereotype activation, which 
requires social categorization, can occur automatically (e.g., Banaji, 
Hardin, & Rothman, 1993; Brewer, 1988; Macrae & Bodenhausen, 
2000). Similarly, researchers have also argued that the process of 
self-categorization into ingroup and outgroup can occur automatically 
and without conscious intervention (e.g., Smith & Henry, 1996), espe
cially when strategic self-management is not involved (Spears, 2001). 
For example, Smith and Henry (1996) provide indirect evidence for the 
automaticity of self-categorization effects, demonstrating that people 
respond faster to self-describing traits when these traits also describe 
the ingroup than when these traits only describe the self. This indi
cates that cognitive representations of the self and the ingroup may be 
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directly linked. On the other hand, the ingroup and outgroup stimuli 
were not presented unconsciously, which suggests that all four cri
teria of automaticity stipulated by Bargh (1994) were not fully satis
fied. Therefore two questions remain: is self-categorization really au
tomatic and can it also automatically implicate the affective dimension 
to produce contrastive evaluations? 

In particular the question arises of whether automatic affective re
actions are indeed sensitive to categorization processes. Can we ex
pect automatic contrast effects to occur in the same way that group 
members differentiate themselves from the outgroup, as in conscious 
intergroup judgments? This is an important theoretical question be
cause until now research on affective priming has shown that the au
tomatic affective reaction "spills over", coloring evaluation of the target 
(i.e. producing assimilation effects, in our terminology), which people 
may automatically correct for when the affective stimulus is extreme 
(Glaser & Banaji, 1999). Recall that Murphy and Zajonc (1993) indi
cated that the origin as well as the address of the priming effect should 
not affect this automatic affective priming process, which seems to 
preclude the possibility of contrastive reactions. Some models of au
tomatic and controlled processing also seem to suggest that some 
level of conscious deliberation or awareness may be necessary to 
produce contrast effects (e.g. Strack, 1996). 

We think that automatic affective contrast as a result of social ca
tegorization may well be possible because automatic contrast effects 
have been found in research on behavior (Dijksterhuis et al., 1998; 
Spears, Gordijn, Dijksterhuis, & Stapel, 2003), the use of stereo
types (Dijksterhuis, Spears, & Lépinasse, 2001) and in social judg
ment (Stapel & Koomen, 2001). However, the automaticity of these 
contrast effects according to the most stringent criteria (Bargh, 1994) 
may be questioned because in these experiments the primes were not 
presented suboptimally. Participants were merely unaware of the link 
between the primes and their behavior (Dijksterhuis et al., 1998, 2001; 
Spears et al., 2003). Therefore, the possibility that these (assumed 
to be automatic) contrast effects were the product of (conscious) cor
rection processes cannot be precluded (see Bargh, 1994). Moreover, 
because the affective system generally is viewed as independent from 
the perceptual and behavioral systems (e.g., Bargh, 1997), we can
not simply assume from judgment and behavior studies that automatic 
contrast effects will also necessarily occur for affective reactions when 
these reactions are not extreme. Testing this possibility is therefore 
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the central aim of the current research. 
Automatic contrastive affective reactions have been reported as a 

consequence of automatic correction (Glaser & Banaji, 1999). How
ever, we argue that contrastive affective reactions may also occur 
as a consequence of automatic comparison processes, and thus re
sult from comparison contrast (Stapel, Koomen, & Zeelenberg, 1998; 
Stapel et al., 2002). We propose that automatic affective priming ef
fects, including contrast, may occur when both primes and targets 
are persons, and perceivers automatically categorize themselves as 
well as the prime as belonging to an activated social category. This 
is most likely when an intergroup context is made salient, activating 
the category membership of the prime, of the perceiver, and the link 
between the two. According to our rationale, the direction of the af
fective reaction is determined by the outcome of an automatic com
parison process between the affective cue and the self. Thus, a sim
ilar or assimilative affective reaction results when the affective cue 
and the self are similar because they belong to the same category. 
As a consequence, the affective information tied to the prime is cou
pled with the self and affects the perceiver's feelings and evaluations. 
Conversely, a dissimilar or contrastive affective reaction occurs when 
the affective cue and the self are dissimilar or belong to the opposite 
category (Brewer & Weber, 1994; Mussweiler, 2001b). In this case 
an affective outgroup-category cue may induce the opposite reaction: 
people should automatically differentiate themselves from the affec
tive information and experience contrastive feelings or evaluations (It 
is as if we unconsciously say to ourselves "they are different to us so 
we are different to them"). In sum, we predict that, whereas affec
tive ingroup-category cues may evoke congruent affective reactions 
(in keeping with previous research on affective priming generally), af
fective outgroup-category cues may evoke a contrastive affective re
action. 

Previous research indicates that automatic affective contrast ef
fects may occur as a result of automatic comparison processes be
tween prime and target (Stapel et al., 2002). However, we argue 
that automatic comparisons between the prime and the self may also 
determine the affective reaction and such effects cannot simply be ex
trapolated from priming effects with other targets (Dijksterhuis et al., 
1998). Furthermore we claim that the way perceivers categorize the 
affective prime determines the outcome of these comparisons. More
over, we propose that this automatic categorization may occur simul-
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taneously with the extraction of the affective aspect when "chronic" 
categories are involved (cf. Stapel et al., 2002; see Brewer, 1988; 
Fiske & Neuberg, 1990). In line with the affective primacy hypothe
sis (Murphy & Zajonc, 1993) Stapel et al. (2002) demonstrated that 
the affective aspects of a stimulus are extracted before the descrip
tive aspects. In addition to Stapel et al. (2002) we claim, as explained 
above, that automatic categorization processes can determine the di
rection of an affective reaction concurrently with the extraction of af
fective features. Moreover we argue that automatic categorization as 
a consequence of the activation of chronic categories reflects a qual
itatively different process than extracting descriptive features. Hence 
we agree with Stapel et al. (2002) that extracting descriptive aspects 
requires more processing time compared to extracting affective as
pects. However, we add that "categorical" aspects can be extracted 
simultaneously with the affective aspects of a person prime. 

So far, and in contrast with Murphy and Zajonc (1993), we have 
suggested that the origin (i.e. social category) of an unconsciously 
presented affective prime can determine the direction of an automatic 
affective reaction in an intergroup context. However, in line with Mur
phy and Zajonc (1993) and Stapel et al. (2002) we argue that be
cause of its diffuse and unspecified nature the address of the affec
tive reaction is not consequential. Indeed, it can be seen as a mark 
of the unconscious nature of the effect that the affective reaction gen
eralizes indiscriminately to subsequent evaluations. Perceivers are 
presumably not aware of the link between the affect and the target 
because they do not try to correct for it (it is "incidental"; see Boden-
hausen, Mussweiler, Gabriel, & Moreno, 2001). Automatic affective 
reactions may therefore "spill over" onto different types of evaluations, 
for instance onto the first impression of a neutral person or even the 
perceiver's own mood. Moreover, the prediction that this should hap
pen irrespective of the category of the target (i.e. without any attempt 
to match the valence of the affect to the target category strategically 
in group serving ways) would provide indirect evidence of the auto-
maticity. We used these two measures in the present experiments to 
assess the predicted affective reactions of the perceivers. 

Moreover, taking into account our assumption that the address 
of the affective reaction is irrelevant and our choice of using sex-
categories, the question arises why similar studies with male and fe
male faces as suboptimal affective primes did not obtain the predicted 
pattern of results (Banse, 1999; Kemps et al., 1996; Murphy & Zajonc, 
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1993; Niedenthal, 1990; Rotteveel et al., 2001; Stapel et al., 2002; 
Winkielman et al., 1997). Two important features of the present ex
periments deviate from previous affective priming experiments. First, 
in the present experiments we activated a sex-category intergroup 
context beforehand, which we argue should increase the activation 
of the affective prime's sex-category, making automatic comparisons 
between the self and the (social category of) the affective prime more 
likely. Second, both the suboptimal affective primes as well as the 
evaluated neutral targets were "real" persons2. We claim that in a so
cial context like this, automatic social categorization effects are more 
likely to occur than in a context in which participants evaluate Chi
nese ideograms or cartoon characters. In the evaluation of objects 
like Chinese ideograms social categories are completely irrelevant. 
Therefore the social categories of the affective primes were unlikely 
to be (or stay) activated. 

2.1 Experiment 1 

The present research requires the use of social categories that can 
be unconsciously activated and "perceived" by means of visual cues. 
We chose sex categories because these categories are chronically 
accessible and therefore more likely to be perceived unconsciously 
(Brewer, 1988; Fiske & Neuberg, 1990). We expected that subopti-
mally priming participants with faces of the same sex with a happy 
or angry expression (ingroup-category affective cue) would lead to 
automatic assimilative affective reactions and therefore assimilative 
evaluations of neutral target persons. For instance, priming a female 
participant with a suboptimal, angry female face should result in a 
negative evaluation of a neutral target person. More important in the
oretical terms, priming participants with faces from the opposite sex 
with a happy or angry expression (outgroup-category affective cue) 
should lead to automatic contrastive affective reactions and thus con-
trastive evaluations of neutral target persons. For instance, priming a 
male participant with a suboptimal, angry female face should result in 
a positive evaluation of a neutral target person. 

2Stapel et al. (2002) also used "real" persons as affective primes and neutral targets 
in Experiment 6. However, all primes and targets were male faces. Considering that 
only one of the two sex categories was present in the stimulus materials, it seems un
likely that these categories and the relation to the self would be automatically activated. 
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However, sex is not a social categorization renowned for inter-
group antagonism, which may make the demonstration of intergroup 
differentiation effects more difficult. With this in mind we tried to an
ticipate moderator variables that might interfere with the predicted dif
ferentiation effects. One factor that could interfere with the detection 
of affective stimuli and expression of affective states is the perceiver's 
own prior affective state or "mood". Although mood (at least as an 
independent variable) is not central to our current research focus, 
we anticipated possible interference for a number of reasons. First, 
the affective charge accompanying an intense mood provides a clear 
and possibly lasting affective state that might overshadow the possi
bly small impact of an affective prime. Moreover, perceivers with an 
intense mood tend to be more self-focused (Green & Sedikides, 1999; 
Salovey, 1992; Wood, Saltzberg, & Goldsamt, 1990) because intense 
moods demand attention to motivate attempts at understanding the 
state of mind and to invoke self-regulatory processes designed to en
hance a positive mood or to repair a negative mood (Wood et al., 
1990). Furthermore, a heightened self-focus may increase attention 
inwards and decrease attention outwards, resulting in reduced atten
tion for environmental cues such that priming in general might have 
less impact on the behavior of participants (Dijksterhuis & Van Knip
penberg, 2000). Moreover, it seems likely that affective primes linked 
to social categories would have less impact for people in a strong 
mood if this stimulates the salience of the individual self (hence to say 
"we are in a bad mood" sounds odd). If the individual self is salient, 
people are less likely to categorize themselves and the social cues in 
the environment as part of the ingroup- or the outgroup-category. In 
conclusion, all of these processes may detract from the attention that 
might otherwise be directed at drawing the (albeit unconscious) link 
between prime and self, and for these reasons it is important to take 
mood into account when measuring predicted effects. 

To summarize, we predict that the origin (i.e. category) of an 
unconscious affective prime can determine the direction of the auto
matic affective reaction when an intergroup context is activated. The 
perceivers' affective reaction after being suboptimally primed with a 
happy or angry person should depend on whether the prime person 
is automatically categorized as part of the ingroup- or the outgroup-
category. Moreover, we predict that the resulting automatic affective 
reaction will spill over onto the evaluation of a neutral target person 
and onto the perceiver's mood and that the address (i.e. category 
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of the target) is not relevant. However, we expect that participants 
in an intense positive or negative mood may be less sensitive to the 
affective primes. 

Method 

Participants We recruited 253 students (149 women and 104 
men) as participants for the experiment, for which they received about 
5 US$. The mean age of the participants was 21.2 years (SD = 3.1). 

Design We used a 2 (Prime Valence: positive vs. negative) x 2 
(Relation between Prime and Perceiver3: same sex vs. opposite sex) 
x 2 (Sex of Target: male vs. female) between participants design. Tar
get and filler photographs consisting of male and female faces with a 
neutral expression appeared in the same sequence for each partici
pant, starting with two male faces, followed by two female faces, fol
lowed by two male faces, etc4. Affective primes preceded the second 
male face from every male pair or the second female face of every 
female pair, depending on the sex of the target condition. The affec
tive primes consisted of male faces with a happy expression, male 
faces with an angry expression, female faces with a happy expres
sion, or female faces with an angry expression. Meaningless primes 
preceded the other faces to make sure participants would not detect 
a difference between experimental trials and filler trials. Both types 
of primes appeared suboptimally (31.6 ms) and were masked by the 
target and filler faces. 

3As explained in the introduction we expect an effect of the nature of the relation 
between the category of the perceiver and the category of the prime. When both 
have the same sex, we assume that the prime is perceived as part of the ingroup-
category, whereas when they have the opposite sex, the prime is perceived as part 
of the outgroup-category. However, in both experiments no interactions were found 
between the sex of the perceiver and the sex of the prime. 

4The order of the trials was fixed this way because of a lack of photographs and 
to minimize effects of the filler photographs. Therefore the filler photographs pre
sented before the target photographs were always from the same category. No extra 
photographs were available to complicate the pattern in the series. Because all pho
tographs that were optimally presented showed a neutral expression, we think pattern 
or routine effects are unlikely. 



Automatic contrast 37 

Materials, apparatus, and questionnaire Participants evalu
ated 16 photographs, consisting of 4 target and 12 filler photographs. 
The target, filler, and prime photographs were taken from Ekman and 
Friessen (1976) and Matsumoto and Ekman (1988). The photographs 
displayed male or female faces with a neutral (targets and fillers), 
happy, or angry (primes) expression. The height of the photographs 
was approximately 20 cm and the width ranged between 13.04 and 
17.00 cm. The meaningless prime was an image of a gray pattern. 

The program Flexi was used on an Imac personal computer to 
present the stimuli and to record the responses. Monitor refresh rates 
were set at 95 Hz yielding 10.53 ms per cycle and an 800 x 600 res
olution. The suboptimal primes were presented for 3 refresh-cycles 
(31.6 ms) because pre-tests indicated that participants on the one 
hand could not discriminate the affective primes in the present setting 
but on the other hand evaluated neutral Chinese ideograms in line 
with the value of the primes (assimilation). 

The mood questionnaire consisted of ten statements of which par
ticipants could indicate the extent to which they agreed with each 
statement on a 9-point scale ranging from 1 (absolutely disagree) to 
9 (absolutely agree). The statements always started with the phrase 
"I feel ...". The words inserted on the dotted line were: cheerful, 
unhappy, down, satisfied, depressed, elated, sad, content, gloomy, 
happy. We recoded the negative items of the questionnaire to com
pute a sum score of all items, a higher score indicating a more positive 
mood. The mood questionnaire was reliable (a= .92). 

Procedure When participants arrived at the laboratory, they were 
randomly assigned to one of the eight conditions. In order to empha
size a sex intergroup context, each participant was told that the exper
iment was about first impressions of men and women and that these 
men and women would be presented to them via the computer. It was 
added the research was about investigating how people evaluate men 
and women without having information concerning their characters. 
With respect to the task, participants were instructed to focus their at
tention on the screen and to respond fast as their impression should 
be based on their first intuition about the person. Furthermore, the 
participants were instructed that they could express their impression 
upon the appearance of the target stimulus by pressing a "N" button 
for a negative first impression or pressing a "P" button for a positive 
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first impression. For half of the participants the "N" button was located 
on the right side of the keyboard and the 'P' on the left side, while for 
the other half of the participants the buttons were reversed. 

The events in each trial occurred successively in the center of the 
computer screen. A trial started with a pause of a second, followed 
by a suboptimal affective prime or a suboptimal meaningless prime 
for three refresh cycles (approximately 31.6 ms), followed by the tar
get stimulus that stayed on the screen until the participant's response 
(positive or negative) or until ten seconds had passed. There was a 
pause of four seconds between trials. 

After participants finished their evaluations of the target stimuli, 
they completed a mood questionnaire and some questions on whether 
the participants noticed the primes. We presented the mood question
naire as unrelated to the person evaluation task. 

Results and discussion The mean sum score of the participants 
on the mood-questionnaire was 64.02 (SD = 14.67) with a minimum-
score of 14 and a maximum-score of 88. To test our hypotheses con
cerning the effects on mood we performed a Prime Valence x Relation 
between Prime and Perceiver x Sex of Target Analysis of Variance 
(ANOVA) on the mean mood sum scores of the participants. The ex
pected interaction of Prime Valence and Relation between Prime and 
Perceiver appeared, F(l,245) = 4.54,p < .05, rj = .13. Means and 
standard deviations are displayed in Table 2.1. 

In the case of opposite-sex primes, participants reported a more 
positive mood when the primes in the person-evaluation task were 
negative compared to when the primes were positive, F(l,251) = 
4.73,p < .05, suggesting contrast. In the case of same-sex primes, 
there were no differences in the mood-reports, F < 1. Furthermore, 
participants reported a more positive mood after positive same-sex 
primes than after positive opposite-sex primes, although marginally 
so, F(l,245) = 2.76,p < .10. In the case of negative same-sex and 
opposite-sex prime conditions, the pattern of means was the opposite, 
however, this was not significant. 

Regarding the person-evaluation task, responses below 100 ms 
were excluded from the analysis, because it is unlikely that these re
sponses were directed to the stimulus. Per condition we computed 
the proportion of positive responses in the first impressions of the four 
targets. Preliminary analyses did not take mood into account. To test 
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Table 2.1: Mood reports after suboptimal priming with happy or angry, 
same- or opposite sex faces (Experiment 1). 

Prime Valence 
Relation between 

prime and participant Positive (Happy) Negative (Angry) 
Same Sex 

M 65.3Q 63.1 a 

SD 13.4 16.7 
Opposite Sex 

M 60.9fe 66.5a 

SD 15.9 12.1 

Note: A higher score implicates a more positive mood. Means with different subscripts 
differ according to simple main effect analyses at p < .10. 

our hypotheses we performed a Prime Valence x Relation between 
Prime and Participant x Sex of Target Analysis of Variance (ANOVA) 
on the proportions of positive responses. We found a Sex of Target-
effect, F(l,245) = 162.14,p < 0.001,/? = .63. Participants evaluated 
female targets more positively (M = 0.69, SD = 0.26) than male tar
gets (M = 0.31, SD = 0.22). Second, we found an interaction of Sex 
of Target and Prime Valence, F(l,245) = 7.67, p < .01, TJ = .17. Only 
the simple main effects within Prime Valence were significant: Fe
male targets were evaluated more positively than male targets both 
when Prime Valence was positive (Mf = 0.75, SDf = 0.22; Mm = 
0.23, SDm = 0.21; F ( l , 251) = 95.95,p < .001), and when Prime Va
lence was negative (Mf = 0.64, SDf = 0.29; Mm = 0.35, SDm = 
0.23;F(l, 251) = 34.88,p < .001), showing the Sex of Target-effect. 
We can only speculate about the causes of this preference for female 
targets above male targets, but find it theoretically unimportant. 

However, as explained earlier, we suspected that the mood of the 
participants would also influence their sensitivity to the suboptimal 
primes in evaluating the neutral targets. We divided the sample in 
three equally sized groups based on their mood ending up with a 
negative, neutral, and positive mood group, and added mood as a 
factor to the design5. We then performed a Prime Valence x Rela-

5Because we expected an interaction of Prime Valence and Relation between Prime 
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Table 2.2: Proportions of positive responses to neutral targets, sub-
optimally primed with happy or angry, same- or opposite sex faces for 
participants in a neutral mood (Experiment 1). 

Prime Valence 
Relation between 

prime and participant Positive (Happy) Negative (Angry) 
Same Sex 

M 0.46Q6 0.36a 

SD 0.31 0.28 
Opposite Sex 

M 0.43Q 0.646 

SD 0.30 0.28 

Note: Proportions with different subscripts differ according to simple main effect analy
ses at p < .05. 

tion between Prime and Perceiver x Sex of Target x Mood Analysis 
of Variance (ANOVA) on the proportions of positive responses. The 
expected three-way interaction of Prime Valence by Relation between 
Prime and Perceiver by Mood was significant, F(2,229) = 3.14,p < 
.05,7? = .21. Proportions and standard deviations are displayed in Ta
ble 2.2. As predicted for participants in a neutral mood we found the 
expected interaction of Prime Valence and Relation between prime 
and participant, F(l,251) = 6.35,p < .05. 

As expected, in the case of opposite-sex primes, participants in a 
neutral mood evaluated neutral targets more negatively when these 
targets were preceded by positive primes, than when these targets 
were preceded by negative primes, F(2,251) = 5.98, p < .05, in
dicating contrast. In the case of same-sex primes, the pattern of 
proportions was the opposite, suggesting assimilation, although the 
effect was not significant, F(2,251) = 1.24. Furthermore, partici
pants in a neutral mood evaluated neutral targets more negatively 
when these targets were preceded by negative same-sex primes, 

and Perceiver for participants in a neutral mood and not a linear relation between mood 
and the target-evaluations, it was not possible to test our predictions with a Regression 
Analysis. Therefore we made a three-way split on mood and added this factor to our 
design. We reasoned that this was the most parsimonious way to distinguish positive 
and negative from neutral mood. 
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than when these targets were preceded by negative opposite-sex 
primes, F(2,251) = 10.16, p < .01. In the case of positive same-
sex and opposite-sex prime conditions the pattern of proportions was 
the opposite, however, this was not significant, F < 1. As expected 
for participants in a positive or negative mood we found no effects, all 
Fs< 1. 

The present findings support our hypotheses when participants 
are in a relatively neutral mood: Social categorization processes can 
determine affective reactions toward unconscious6 affective primes 
but the category of the target has less impact. In particular when the 
affective prime was a face of an outgroup member (outgroup-category 
condition) contrastive evaluations of neutral target persons and mood 
occurred. When the affective prime was a face of an ingroup member 
(ingroup-category condition), we expected assimilative evaluations of 
neutral target persons. However, the first experiment did not provide 
evidence for our expectations regarding affective ingroup-category 
primes (i.e. no assimilation). One possibility for the stronger evidence 
of outgroup contrast may be that the weight of the affective value of 
the ingroup- and the outgroup-categories may be different, resulting 
in a weaker assimilation effect. When the outgroup-category is the 
source of the affective reaction, there is only one exemplar that repre
sents the outgroup-category with one affective value. Thus, the affec
tive reaction is an unequivocal opposite reaction. However, when the 
ingroup-category is the source of the affective reaction, there are two 
exemplars that represent the ingroup-category: the prime, but also 
the perceiver (see Dawes, 1989; Often & Wentura, 2001, for related 
arguments involving self-anchoring effects). Since the initial affective 
state of the perceiver is neutral and the value of the prime is posi
tive or negative, the composite value representing the ingroup may 
be more moderate than in the case of outgroup-contrast, causing a 
weaker affective reaction. 

In order to gain more support for our hypotheses we conducted 
a replication of Experiment 1. However, in Experiment 2 we used a 
different set of faces and more target photographs. Moreover to justify 

6ln the exit-questions, 94.4% of the participants indicated that they were unaware of 
the presence of any suboptimal primes, 5.2% of the participants indicated they noticed 
something flashing before the presentation of a target, and 0.4% of the participants 
indicated they noticed a face before the presentation of the target, but could not specify 
the sex-category or the facial expression. Eliminating participants of this last category 
from the sample did not change the effects. 
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the three-way split on mood, we measured participants' mood states 
both before and after the evaluation task to rule out possible mood 
effects caused by the affective primes. 

2.2 Experiment 2 

Method 

Participants We recruited 197 students (111 women and 86 
men) as participants for the experiment, for which they received about 
5 US$. The mean age of the participants was 20.5 years {SD = 3.7). 

Design, apparatus, and procedures These were the same as 
in Experiment 1, except that a mood-questionnaire was administered 
both before and after the person-evaluation task. 

Materials and questionnaire Participants evaluated 48 photo
graphs, consisting of 10 target and 38 filler photographs. The target, 
filler, and prime photographs were taken from the Karolinska directed 
emotional faces set (Lundqvist, Flykt, & Öhman, 1998). The pho
tographs displayed male or female faces with a neutral (targets and 
fillers), happy or angry (primes) expression. The height of the pho
tographs was 20 cm and the width 14.8 cm. The meaningless prime 
was an image of a gray pattern. 

The scales of the mood-questionnaires were changed into con
tinuous scales so that participants could indicate their responses by 
putting a mark on a 100-millimeter line, and would not be able to ex
actly remember the responses of the first time they completed the 
questionnaire. The mood-questionnaire was reliable (pre: a = .87, 
post: a = .88). 

Results and discussion In the person-evaluation data responses 
below 100 ms were excluded from the analyses, because it is un
likely that these responses were directed to the stimulus. We also ex
cluded the data of three participants from the analyses because they 
responded the same to each person in the series. Per condition we 
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computed the proportion of positive responses in the first impressions 
of the ten targets. 

The mean sum score of the participants on the pre-mood ques
tionnaire was 67.17 (SD = 13.30) with a minimum-score of 13.70 and 
a maximum-score of 90.007. In order to test our hypotheses for the 
neutral participants, we again divided the participants in three groups 
of equal size based on their mood at the start of the experiment. Then 
we performed a Prime Valence x Relation between Prime and Per-
ceiver x Sex of Target Analysis of Variance (ANOVA) on the propor
tions of positive responses of the participants with a neutral mood8. 
Two main-effects of Prime Valence and Sex of Target were revealed, 
F(l,57) = 5.49,p < .05,77 = .30 and F(1,57) = 7.98,p < .01,7? = .35 
respectively. Participants evaluated the neutral targets more positively 
after a negative prime (M = 0.59, SD = 0.19) compared to after a 
positive prime (M = 0.50, SD = 0.23). Furthermore, participants eval
uated the male neutral targets more negatively (M = 0.49, SD = 0.22) 
than the female neutral targets (M = 0.61, SD = 0.18). 

Additionally, we again found the expected interaction of Prime Va
lence by Relation between Prime and Perceiver, F(l,57) = 6.16,p < 
.05,7? == .31. This interaction was not mediated by the mood reports, 
which were assessed at the beginning of the experiment. Proportions 
and standard deviations are displayed in Table 2.3. 

As expected, in the case of opposite-sex primes, participants in a 
neutral mood evaluated neutral targets more negatively when these 
targets were preceded by positive primes, than when these targets 
were preceded by negative primes, F(l,63) = 9.67, p < .01, indicat
ing contrast. In the case of same-sex primes, the pattern of propor
tions was opposite, suggesting assimilation, although the effect was 
not significant, F < 1. Furthermore, participants in a neutral mood 
evaluated neutral targets more negatively when these targets were 

7Although the mood scales from experiment 1 and 2 are not really comparable since 
the first was a 9-point Likert scale and the second a 100 millimeter line, the mood scores 
were in a similar range in both experiments. 

8First we conducted a (Prime-valence) x (Relation between prime and participant) x 
(Sex of target) x (Mood) Analysis of Variance (ANOVA) on the mean target-evaluations 
of all participants. The expected three-way interaction of Prime-valence, Relation be
tween prime and participant, and mood was not significant however (F(2,173) = 1.70). 
Because we had specific expectations about an interaction between Prime-valence and 
Relation between prime and participant for participants in a neutral mood, which we 
also found in the first experiment, we find it justified investigating our hypotheses for 
participants in a neutral mood only. 
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Table 2.3: Proportions of positive responses to neutral targets, sub-
optimally primed with happy or angry, same- or opposite sex faces for 
participants in a neutral mood (Experiment 2). 

Prime Valence 
Relation between 

prime and participant Positive (Happy) Negative (Angry) 
Same Sex 

M 0.5aa 0.55afc 

SD 0.22 0.18 
Opposite Sex 

M 0.44b 0.66a 

SD 0.21 0.19 

Note: Proportions with different subscripts differ according to simple main effect analy
ses at p < .05. 

preceded by positive opposite-sex primes, than when these targets 
were preceded by positive same-sex primes, F(l,63) = 4.22, p < .05. 
In the case of negative same-sex and opposite-sex prime conditions 
the pattern of proportions was opposite, however, this was not signifi
cant, F(l,63) = 1.82. 

Furthermore we performed a Prime Valence x Relation between 
Prime and Perceiver x Sex of Target Analysis of Variance (ANOVA) 
both on the proportions of positive responses of the participants with 
a negative mood and on proportions of positive responses of the par
ticipants with a positive mood. No significant effects were found. 

To investigate possible effects on the mood measure that was ad
ministered after the person-evaluation task, we performed a Prime 
Valence x Relation between Prime and Perceiver x Sex of Target Anal
ysis of Variance (ANOVA) on the mean mood sum-scores. No effects 
were revealed by this analysis. 

The results of Experiment 2 again provide support for our hypothe
ses. Participants in a neutral mood showed contrastive evaluations 
when the unconscious9 affective prime was a face of an outgroup-

9 ln the exit-questions 76.6% of the participants indicated they were unaware of the 
presence of any suboptimal primes, 19.8% of the participants indicated they noticed 
something flashing before the presentation of a target, and 3.6% of the participants 
indicated they noticed a face before the presentation of the target, but could not specify 
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category. Again, we did not obtain evidence for assimilative evalua
tions when an affective prime of an ingroup-category was presented. 
In addition, we did not replicate our findings from the first experiment 
concerning the evaluations of the perceiver's own mood. We can ex
plain the lack of an effect on mood if we assume that our manipu
lations did not affect the mood-measure that was administered after 
the person-evaluation task, because the same mood questionnaire 
was administered before the person-evaluation task. We tried to cir
cumvent the problem of using the same questionnaire twice by us
ing continuous scales. Nevertheless, considering the high correlation 
between the two mood questionnaires (r = .78,p < .01), it is pos
sible that participants remembered and reproduced their responses 
from the first mood questionnaire when completing the second mood 
questionnaire. 

General discussion Two experiments provide evidence for the hy
potheses that contrastive affective reactions can occur automatically 
and that the origin of affective information can be important in deter
mining the direction of an automatic affective reaction, even when per-
ceivers are not consciously aware of the origin. The results show that 
participants in a neutral mood reported contrastive first impressions of 
neutral targets after the suboptimal presentation of affective outgroup-
category cues. In the first experiment, we additionally showed that 
affective outgroup-category cues similarly influenced the perceiver's 
mood evaluations. We conclude that, in an intergroup context, the 
affective reactions towards affective cues can depend on the uncon
scious automatic categorization of these cues as part of an activated 
social category. Automatic comparison processes between the affec
tive cue and the perceiver's self determine whether these cues be
long to the in- or outgroup-category. In the case of outgroup-category 
cues, we propose that perceivers automatically experience an oppo
site reaction to the affective information because the information is 
associated to the outgroup from which they automatically differentiate 
themselves, whereas in the case of ingroup-category cues, the cues 
may activate the perceiver's self and perceivers may unconsciously 
view the affective information as reflecting their feelings. The result
ing affective reaction from both types of primes then spills over onto 

the sex-category or the facial expression. As in Experiment 1, eliminating participants 
of this last category from the sample did not change the effects. 
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the evaluation of a neutral person and one's own mood. Because 
people are unaware of the affective primes that produce an affective 
reaction, they may unconsciously attribute this affective reaction to 
the (neutral) target or their own mood respectively and they evaluate 
it accordingly (Winkielman et al., 1997). 

Two important aspects of the present experiment deviate from ear
lier affective priming studies: In the present research we activated an 
intergroup context beforehand, which we argue increased the activa
tion of the affective prime's social category, making automatic compar
isons between the self and the category of the affective prime more 
likely. Moreover, both the affective primes and the neutral targets, 
which were evaluated by the participants, were "real" persons from 
opposite social categories. We claim that in this kind of social context 
automatic social categorization effects are more likely to occur than 
in a context in which participants evaluate other types of (non-social) 
stimuli. For the evaluation of non-social stimuli social categories are 
irrelevant. Therefore the social categories of the affective primes are 
unlikely to be (or stay) activated then. 

However, the present experiments did not demonstrate a clear as
similation effect when suboptimal, ingroup-category primes preceded 
the neutral targets. This is not so surprising in retrospect, because in 
the present intergroup context the affective information of the outgroup-
category may have had more weight than the affective information of 
the ingroup-category. The ingroup-category included both the prime 
and the perceiver as exemplars of the category, whereas the outgroup-
category only included the prime. When an affective outgroup-catego-
ry prime was presented, the overall value of the category was equal to 
the affective value of the prime. However, when an ingroup-category 
affective prime was presented, the overall value of the category might 
reflect the mean of the exemplar values, that is including the self (see 
Dawes, 1989, for a related argument with regard to false consensus 
effects). Since the perceiver's initial affective state is neutral (i.e. in 
the neutral mood), this may have resulted in a less intense affective 
reaction. 

More importantly, however, the present experiments demonstrate 
the occurrence of automatic, affective, contrastive reactions that col
ored the evaluation of a neutral target. Previously it has been as
sumed that unconscious affective cues may produce assimilation (Mur
phy & Zajonc, 1993). Although Glaser and Banaji (1999) have demon
strated contrast effects in affective priming before as a result of auto-



Automatic contrast 47 

matic correction, we argue that in the present experiments automatic 
comparison processes between the affective prime and the self were 
the underlying mechanism that caused contrast to occur. Because 
we presented the primes suboptimally and none of the participants 
reported detecting the content of the primes, it is unlikely that correc
tion processes produced these contrast effects. 

Moreover, our results demonstrate that certain properties of the 
origin of the affective stimulus, in this case the social category of 
the stimulus, may determine the perceiver's affective reaction. To 
our knowledge, a possible influence of unconscious self-related pro
cesses on affective priming has not been considered before. Previous 
experiments demonstrating congruent priming effects (e.g., Murphy & 
Zajonc, 1993) have not suggested the operation of self-related pro
cesses implicating social categorization. In addition, automatic con
trast effects that have been reported in research on affective priming 
(Glaser & Banaji, 1999; Stapel et al., 2002), also have not indicated 
a self-other (ingroup vs. outgroup) differentiation process underlying 
affective reactions. 

The observation that the evaluations of the neutral targets did not 
reveal ingroup bias (i.e. evaluating the ingroup more positively than 
the outgroup as a main effect) indicates that the address of the affec
tive reaction was unimportant in the evaluation process. If the par
ticipants' evaluations were controlled, we might expect the likelihood 
for conscious differentiation of the target to increase, for instance as 
revealed by ingroup bias. The lack of differentiation therefore pro
vides indirect evidence for the hypothesis that the evaluation process 
investigated in the present experiments proceeded automatically and 
without control. This indicates that immediate first impressions of per
sons can indeed be determined by incidental affect, especially when 
hardly any information about the person is available. 

This research also provides indirect but compelling evidence for 
the assumption that (self) categorization processes can occur auto
matically and unconsciously. The results show that the suboptimally 
presented primes activated the relation between the perceiver and 
the prime in terms of in/outgroup category. This implies that in certain 
contexts a person's social identity can be activated automatically and 
outside of awareness. 

To our knowledge, this research is the first to demonstrate auto
matic comparison contrast, satisfying all four criteria of automaticity 
(Bargh, 1994). We presented the primes suboptimally so that par-
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ticipants would be unaware of the content of the primes that caused 
the automatic affective reactions. Moreover, because the affective re
actions were triggered by the suboptimal primes, this indicates the 
affective reaction was unintentional. In addition, the affective reaction 
might be considered efficient, in that participant encoded the primes 
despite the fact that they were suboptimal. We conclude that partici
pants were unable to control their affective reactions, because other
wise they probably would have corrected for their affective reactions in 
the evaluations of the neutral target persons, resulting in similar eval
uations over all conditions. In previous research that demonstrated 
automatic contrast, although participants were unaware of the link 
between the prime and their subsequent behavior, the context infor
mation was always consciously presented (Dijksterhuis et al., 1998, 
2001; Spears et al., 2003; Stapel & Koomen, 2001). 

Furthermore, the present research demonstrated that affective in-
or outgroup category primes are less effective for people in a strong 
positive or negative mood than for people in a neutral mood. As ex
plained earlier, a difference in self-focus may be the cause of this 
sensitivity difference. Wood et al. (1990) argue for instance that af
fect can serve as a possible cause of self-focused attention. In addi
tion, an intense mood may stimulate the salience of the individual self, 
making automatic categorization processes in ingroup- and outgroup-
categories less likely. 

Further research needs to uncover the precise mechanisms that 
cause contrast effects to occur after suboptimal affective priming. In 
the present case, using sex- categories, certain aspects of the ingroup-
outgroup relation, and specifically identification with the ingroup-cate-
gory, may have been relevant to the differentiation process that we 
have demonstrated. Recently researchers have identified a number 
of components of group identification, distinguishing for example be
tween affective commitment and more cognitive self-categorization 
components (Ellemers et al., 1999; Jackson & Smith, 1999). This dis
tinction may help to explain intergroup differentiation without strong 
evidence for affectively based "ingroup bias" (recall that both sexes 
rated women more positively). Our results are best interpreted in 
terms of perceivers making an automatic "us vs. them" distinction be
tween themselves and opposite-sex primes, rather than automatically 
evaluating ingroup primes (or targets) more positively than outgroup 
primes (or targets). Although affect is clearly implicated, albeit in an 
incidental way (through encoding of facial expression), we think that 
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self-other categorization processes rather than motivational ingroup 
bias drives the present process. An inter-category differentiation pro
cess (with affect tagged to it) is sufficient to explain the present results, 
and does not require the assumption of more motivated process of in
group favoritism (cf. Brewer, 1979; Tajfel & Turner, 1979). 

Another avenue for research is to investigate whether the same ef
fects can also be demonstrated for categories that are not chronically 
accessible (although a prerequisite is that they can be automatically 
activated). Employing primes of people who can be categorized in 
multiple ways depending on the activated context raises particularly 
interesting possibilities. If the affective reaction indeed depends on 
the way the primes are categorized, this would provide evidence for 
the idea that, in addition to chronically activated categories, all kinds 
of social categorization processes can produce automatic affective 
reactions. 

In conclusion, the present research demonstrates that suboptimal 
affective priming can lead to affective reactions that are in the oppo
site direction to the affective prime, when people categorize the prime 
as a member of the outgroup-category. The fact that the affective 
primes were presented suboptimally indicates that the categorization 
of the primes must have occurred automatically. Moreover, we con
clude that the evaluation of the neutral target persons may also have 
occurred automatically, because no target category effects appeared. 
Finally, there is a growing body of research showing that we can de
tect affectively charged information very quickly and unconsciously, 
and that this may have evolutionary utility (e.g., Bargh et al., 1992). 
Nevertheless, until now there has been little or no evidence that our 
social relation to the source (as opposed to the affective charge of 
the stimulus itself) may dramatically change our automatic affective 
responses. However, for social animals like ourselves it would make 
sense, perhaps also in evolutionary terms, if the unconscious realm, 
and our automatic reactions to it, were just as complex and socially 
structured as our relations and behavior in the conscious domain. At 
the same time the power of affect to become incidentally associated 
with unrelated target stimuli would also help to explain that our first 
impressions of others sometimes seem irrational and puzzling, even 
to ourselves. 




