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Chapter 3 

From Murphy and Zajonc 
to morphing in science: 
A Frame-and-compare 
evaluation (FACE) model 
of affective person 
judgment1 

Sometimes we take an instant dislike to a person, for no apparent rea
son. Why might this be? More generally, how do we form evaluative 
first impressions of people we have never seen before (most people 
would acknowledge that we do)? We argue that first impressions are 
relative and thus often formed in comparison to other persons either 
present in context or available in memory. In other words the outcome 
may depend on whether and to whom we compare (so far familiar ter
ritory for social comparison theories). But what determines the others 
with whom we compare and who may therefore determine the direc
tion of the evaluation? Although proximity in time and space may be 
important factors, again in common with social comparison theories, 

1This chapter is based on Ruys et al. (2003b). 
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we propose that the similarity or relevance of the other is also cru
cial to the chance of making a comparison. However, we argue that 
similarity has a double-edged nature. We propose that the effect of 
similarity on the judgment of the new person caused by increasing the 
likelihood of making a comparison, can be opposite to the effect sim
ilarity can have when actually making the comparison. This duality 
of similarity is accommodated by proposing two stages in the com
parison process. These two stages, and the contrasting effects of 
similarity they evoke in affective judgments of people form the central 
focus of this chapter. 

A central aim of the present chapter is to integrate elements of 
existing theories on person comparison and affective priming by de
veloping a two stage model, which we call Frame-And-Compare Eval
uation (FACE), in which we address factors that determine whether 
or not people are compared, and the outcome of the comparison pro
cess. The frame stage involves placing the stimulus in a comparison 
frame, whereas the compare stage concerns a feature matching pro
cess. In contrast to previous theories of comparison processes, we 
explicitly characterize the frame stage as necessarily automatic, and 
the compare stage as (usually) relatively less automatic. An explicit 
distinction between two contrasting functions of similarity is also in
troduced, reflected in the two stages of the model and results in the 
novel prediction that similarity perceived during the two stages has 
opposite effects on outcome evaluations. This two-stage model can 
be applied to social judgment phenomena in general, as well as af
fective processes. 

The literature on the effects of contextual affective information on 
the judgment of targets, like the social judgment literature more gener
ally, provides evidence that such contextual information can influence 
judgments in the same direction (assimilation) as well as the opposite 
direction (contrast). For example, when this contextual information 
consists of a person with a happy facial expression, this may lead to 
a positive evaluation of a neutral person as a result of assimilation, 
but may also lead to a negative evaluation if these persons are com
pared and contrasted with each other. These divergent effects raise 
the question of what determines when which one will occur. One aim 
of the current research is to add to existing theory and provide some 
further insight into this issue. We begin by considering existing ap
proaches that address this question. We then borrow from and build 
on these to make up the FACE. 
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ICM, SAM, and FACE Much research concerning affective reac
tions towards people shows that person evaluations are colored by 
other available affective information, such as people's own mood 
(Asuncion & Lam, 1995; Krosnick et al., 1992). These "assimilation" 
effects can be viewed as being caused by the interpretation of the 
target person in the same light as affective information from another 
source or mood state (Stapel & Koomen, 2000). On the other hand, 
contrastive affective reactions can also occur as a result of priming 
with affective stimuli, especially when those affective stimuli represent 
other people (see Chapter 2 of this thesis, Stapel et al., 2002; Stapel 
& Spears, 1996). In line with the interpretation-comparison model 
of Stapel, Koomen, and colleagues (ICM; Stapel & Koomen, 2000, 
2001; Stapel & Spears, 1996; Stapel & Winkielman, 1998), when 
the affective information is embodied by other people, contrast-effects 
may occur in affective reactions as a consequence of comparison pro
cesses. According to this model, the comparison process is closely 
linked to contrast. Assimilation effects occur when contextual infor
mation is used to interpret an ambiguous stimulus and thus no direct 
comparison takes place (Stapel & Winkielman, 1998; see also Stapel 
& Koomen, 2001). What then determines whether we "compare with" 
rather than "interpret in terms of"? One critical factor is the perceived 
distinctiveness of the contextual information. Distinctiveness is high 
when the contextual information constitutes or is carried by discrete 
persons, as is the case in the present research. It is this distinctive
ness (the separateness of two people, the comparison standard and 
target) that explains the emergence of contrast. However, not all dis
tinctive stimuli are always compared. According to ICM the degree of 
similarity between target and comparison standard in terms of cate
gory membership, and the relevance of the object-information for the 
judgment dimension of the target, also contribute to the likelihood of 
comparison occurring (Stapel & Winkielman, 1998; see also Turner, 
1987, for a similar argument). As Stapel, Koomen, and Van Der Pligt 
(1997) put it: 

"similarity breeds comparability". 

We might add, according to ICM, that comparison breeds contrast. 
Despite considerable evidence that contrast-effects often occur 

when comparison processes are involved, in their selective accessi
bility model (SAM) Mussweiler and colleagues have shown that as
similation can also result from a comparison process (Mussweiler, 
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2001b, 2001a, 2002; Mussweiler & Strack, 2000). That is, Mussweiler 
argues that comparison processes can cause both assimilation and 
contrast-effects. Depending on the perceiver's holistic similarity as
sessment, attention can be focused on similarities between objects or 
on differences, causing a differential outcome of the comparison pro
cess. When people engage in "similarity testing" this may lead to the 
selective accessibility of standard consistent knowledge resulting in 
assimilation. On the other hand, when people engage in "dissimilarity 
testing" the selective accessibility of standard inconsistent knowledge 
results in contrast. It is not entirely clear to us which factors may direct 
the holistic similarity assessment specified in SAM. 

It is striking, then, that both Stapel and Winkielman (1998) and 
(Mussweiler, 2001a) view the degree of similarity between objects 
as the decisive variable for the occurrence and the outcome of the 
comparison process, yet apparently with sometimes contrary results. 
Building on these two approaches, and in an attempt to integrate key 
elements, we argue that it may be useful to make an explicit distinc
tion between two sides or functions of similarity in order to refine our 
insights into the comparison process. In FACE these two sides of 
similarity are represented in the two stages of the model. The first 
stage involves the activation of a comparison frame determining the 
comparability between persons, followed by a second stage in which 
features are classified as similarities or differences (see Figure 3.1). 

First, objects need to be similar in the sense that they can be com
pared to each other. For instance, in making an evaluation concern
ing a new colleague, it is more likely that you compare this person 
to a familiar colleague than to your grandmother. We refer to this as 
comparability (see also Aarts & Dijksterhuis, 2002, or operationally 
the likelihood that two things will directly be compared. In this re
spect, we argue that a certain degree of comparison frame activation 
or an overarching dimension needs to be present to fit both objects 
for this to occur. This idea, already referred to above by Stapel and 
colleagues, is not new in and of itself (i.e., it is sometimes simply as
sumed, or assumed to have occurred, in social judgment models). As 
Sherif and Hovland (1961) noted some decades ago: 

"When one solicits an individual's attitude towards some 
social issue, person, or group, one typically finds that the 
process involves placement of the issue in a framework 
and assignment to a category." 
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Stage 1 Stage 2 Outcome 

activation of 
comparison frame 

differences salient: 
contrast 

similarities salient: 
assimilation/ no effect 

assimilation 

no effect 

Figure 3.1: Frame-and-compare evaluation model of person judg
ment. 
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What is new for our model is to make this process explicit as a stage 
distinct and independent from subsequent elements of the compari
son process, and thereby to consider the different nature of this first 
process stage from subsequent processes, offering an explanation for 
seemingly contradictory findings. Moreover, we propose that people 
need not be aware of the similarity between the objects for compa
rability to be present or to increase, and that this side of similarity 
can be activated automatically. Indeed, this is consistent with the ar
gument that social comparison processes more generally can occur 
spontaneously and automatically (Gilbert, Giesler, & Morris, 1995). 

However, what exactly determines the comparability between com
parison objects? This is not pre-given or stable and may depend on 
nature of the context and the target stimulus, or on the mindset of the 
perceiver (Stapel & Koomen, 2001). As Tversky (1977) noted: 

"Like other judgments, similarity depends on context and 
frame of reference." (pp. 304) 

The placing of two objects in a comparison frame may be regarded 
as a categorization process. In our view the comparison frame ac
tivated by the social context may determine whether or not two ob
jects are regarded as belonging to the same category. According to 
(Turner, 1987) categorization follows the principle of meta-contrast 
(Campbell, 1958) that weighs the intra-class differences against the 
inter-class differences. Although the meta-contrast calculation sug
gests a deliberative and effortful process, we propose that the na
ture of this can be and often is automatic (see also Spears, 2001). 
Research using the relatively automatic Ebbinghaus perceptual illu
sion (Stapel & Koomen, 1997) provides strong suggestive evidence 
that assigning people to the same category, and comparing and con
trasting them as a result, can occur relatively automatically (Pickett, 
2001). Specifically, different social targets sharing a more meaningful 
and thus entitative common category (Campbell, 1958) resulted in a 
stronger contrast illusion than less entitative groups (Pickett, 2001). 
This research indicates that the more entitative comparison frame 
that was activated, automatically determined the degree of compa
rability between the persons, producing the contrast-based illusion. 
Thus, whenever the degree to which a comparison frame is activated 
increases, (subsequent) comparison processes become more likely. 
However, when objects are not compared, we assume no effect or 
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even interpretation effects in the form of assimilation will appear (e.g., 
Stapel & Spears, 1996; Stapel & Winkielman, 1998). 

The second side of similarity, or the salience of differences or sim
ilarities, will direct the outcome of the comparison process. This stage 
of comparison can be conceptualized as a feature matching process, 
in which the extent to which the objects contain differences and sim
ilarities is assessed (Brown, 1953; Campbell, 1958; Tversky, 1977). 
In line with SAM, the degree to which similarities or differences be
tween objects are salient during this matching process can determine 
whether assimilation or contrast ensues (Mussweiler, 2001a, 2002). 
Thus, comparing a new colleague to a familiar colleague may result 
in an evaluation that is in the opposite direction (contrast) if you fo
cus on features on which they differ such as physical appearance. 
Conversely, if you focus on the features they have in common, such 
as research interests, this comparison may result in a similar evalu
ation (assimilation). This focus on differences or similarities may be 
determined by the mindset of the perceiver or by the nature of the 
stimulus features. Previous research suggests that the salience of dif
ferences or similarities can only affect the outcome of the comparison 
when they are salient on a dimension that is also relevant or related 
to the judgment dimension (Brown, 1953; Mussweiler, 2002; Stapel 
& Winkielman, 1998). We argue however, that when the comparative 
judgment involves a general affective dimension, then that dimension 
becomes less important (see Stapel & Koomen, 2000). 

The FACE model of person-judgment extends previous research 
in several key ways. First, we explicitly distinguish two functions of 
similarity and study these functions within one theoretical framework. 
Depending on the stage in which similarity is activated, opposite ef
fects can be expected because of the different functions similarity may 
serve. In keeping with ICM, similarity in the first (frame) stage should 
increase comparability, the likelihood that people will be compared, 
and thus increase the chance of resulting contrast. However, in keep
ing with SAM, similarity perceived at the second (compare) stage, 
should increase the likelihood that the people are judged as similar 
and thus leads to assimilation, with perceived differences leading to 
contrast. The effect of similarity is therefore crucially dependent on 
the stage at which it is perceived. 

The role of similarity in FACE is slightly more complex than in the 
two parent models from which we draw. Specifically, although the ICM 
does regard similarity as a determinant of comparability (i.e. our first 
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stage) and therefore as an important stimulant for social comparison, 
because the comparison process is treated as relatively unitary within 
ICM, this model less easily accommodates assimilation as resulting 
from comparison in general, and similarity in particular. SAM is able 
to deal with comparison as leading to both contrast and assimilation 
and the second stage of our model corresponds closely to the testing 
for similarities and differences in SAM. However, the process by which 
stimuli become compared in the first place, and specifically the role 
of similarity in this process is less specified in SAM. Although SAM 
refers to a process of standard selection to set up the comparison 
process, the exact role of similarity is less clear here (i.e. than in de
termining the outcome of comparison). Nor is it clear whether this is 
an automatic or controlled process ("selection" might suggest a more 
controlled process). Even though SAM does incorporate a holistic 
similarity judgment early in the comparison process, it seems to cor
respond more to the second compare stage of our model where the 
outcome of comparison (i.e. focusing on salient similarities or differ
ences) is being determined. In short, because we distinguish the role 
of similarity and different functions of similarity at these two stages we 
are able to integrate important aspects of both parent models within 
a common framework, and potentially explain contrasting effects of 
similarity on comparison in the process. 

The FACE model also extends previous work by including affec
tive reactions towards persons. In previous social judgment research, 
participants were often provided with verbal information as contextual 
information, whereas in the present research the only available infor
mation was pictorial. Previous research has demonstrated that words 
and pictures can activate different kinds of internal representations 
and thus have different effects on information processing (Carr, Mc-
Cauley, Sperber, & Parmelee, 1982; De Houwer & Hermans, 1994; 
Raccuglia & Phaf, 1997). However, we do not expect different ef
fects of pictorial information in the processes represented in the FACE 
model. In addition, neurological evidence exists, which shows that af
fective information as opposed to cognitive information is processed 
by separate neural systems (e.g., LeDoux, 1989). For this reason it 
is important to investigate the influence and the mechanisms of both 
types of information, especially when studying first impressions. How
ever, in previous research in this area stimulus materials were gener
ally of a linguistic nature, whereas in the present experiments we used 
typical visual affective cues as contextual information, namely facial 
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expressions. Furthermore, because of the affective nature of the con
textual information, we assume that the participants' responses in our 
experiments were less likely to be the result of cognitive knowledge 
accessibility effects as was the case in most previous research on so
cial comparison effects (Mussweiler, 2002; Stapel & Koomen, 2001). 
However, we think that affective reactions like other types of social 
judgments are vulnerable to comparison processes. Therefore we 
propose that either comparison processes or solely the affective re
action to the target will determine the affective response, depending 
on the degree of comparison frame activation. 

Overview In order to test the FACE model, we conducted five exper
iments in which we manipulated the two functions of similarity: com
parability (frame stage) and matching features (compare stage). The 
implication of making this distinction explicit is that the same similarity-
relevant information can serve either function, often with contrasting 
consequences, depending on the stage in which it occurs. In the first 
two experiments we investigated the influence of the degree of com
parison frame activation on first impressions of persons. For example, 
we showed in the research described in Chapter 2 on affective prim
ing of neutral persons that the facial expression of a person could 
influence a first impression of a second person. We propose that the 
presence or absence of comparison processes can determine the di
rection of that effect. When two persons are comparable because of 
the social context, then this will increase the degree to which a com
parison frame becomes activated. Furthermore, when the frame is 
activated the difference in facial expression between the two persons 
should become salient, causing contrast in the outcome of the com
parison process, in this case affective judgments. Thus, attention is 
only paid to differences when a comparison frame is activated to a 
certain extent, resulting in contrastive evaluations. 

In the third experiment we attempted to measure the degree to 
which a comparison frame was activated explicitly. Moreover, to pro
vide evidence for the generality of the effects on comparison out
comes, we measured perceived similarity between prime and target to 
assess the extent to which the degree of comparability influenced the 
outcome of the comparison process, instead of general evaluations. 

We conducted a fourth experiment to offer more direct support for 
the frame stage of our FACE model. Specifically, we aimed to demon-
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strate more directly the relativity of comparison frame activation in that 
the (social) context can activate different degrees of comparability be
tween persons. A second aim of Experiment 4 was to demonstrate 
that this first stage of the comparison process requires little or no at
tention, suggesting that the frame stage is automatic. 

Finally, to reveal both sides of similarity we conducted a fifth exper
iment, in which we investigated the influence of people's awareness 
of similarity between persons on the outcome of the comparison pro
cess. We propose that when people are made aware of a certain 
degree of similarity between two persons, similarities become salient, 
resulting in assimilative evaluations. However, when people are un
aware of the similarity between persons, unconsciously activated sim
ilarity can merely serve as comparison frame (frame stage) and sub
sequently cause contrastive evaluations because of a salience of dif
ferences (compare stage). 

3.1 Experiment 1 

The first experiment investigated the influence of the degree of com
parability between persons on participants' first impressions of those 
persons. Participants were exposed to a series of visible photographs 
depicting faces of males and females with a neutral, happy, or angry 
expression. The participants task was to indicate their first impres
sion of the person on each photograph by pressing a positive or a 
negative button. We expected the impression of a neutral person (the 
target) to be influenced by the happy or angry expression of the per
son that preceded it (the prime) and by the comparability of prime 
and target, which is reflected in the degree to which a comparison 
frame is activated. We assume that in the present paradigm and in 
line with the ICM (Stapel & Koomen, 2000), the baseline or default 
reaction of the participants will be to compare the persons to each 
other to some degree. The prime-target pairs presented are after all 
extremely proximal, they were of the same gender and selected to be 
in a similar range of attractiveness: all factors that should encourage 
comparison between two individual exemplars. However, we propose 
that any factors causing a decrease in comparability between prime 
and target may lead to a diminished inclination to compare these per
sons in order to evaluate the target. This diminished inclination to 
compare these persons may result in weakened contrastive evalua-
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tions caused by the salient differences on the affective dimension at 
the compare stage. 

In this research comparability was manipulated by means of a sub-
optimally presented morph, which was intended to link the affective 
prime and the target. Moreover, to obtain different levels of compa
rability, the morph was either related or unrelated to the prime and 
target faces. We produced the morphs by merging the faces of two 
persons into one face. Then this morphed face evenly resembles the 
faces from which it was built. We term a morph as being related 
when it is a fusion of the faces of the person who serves as a com
parison standard (the prime) and the person that has to be evaluated 
(the target), and unrelated when the morph is a fusion of two ran
domly chosen different faces. The morphs were built from faces with 
a neutral expression. We argue that suboptimally inserting a related 
morph maintains or even enhances the relevance and similarity be
tween prime and target in the sense of comparability, whereas the 
insertion of an unrelated morph may disrupt the degree of compari
son frame activation, resulting in a decreased comparability between 
prime and target. We chose to manipulate the degree of compara
bility by inserting morphs to ensure that the visible stimulus materials 
in the different conditions would appear the same for all participants. 
The morphs were presented suboptimally to prevent participants from 
thinking about the presence of the morphs and to prevent a salience 
of similarity between the persons, because our aim was to manipulate 
the (automatic) frame stage of the FACE model. 

Method 

Participants We recruited 68 female2 psychology students as 
participants for the experiment, for which they received €5 or partial 
course credit. 

Design We used a 2 (Comparability: high vs. low) x 2 (Prime 
Valence: positive vs. negative) between participants design. Target, 

2 In Experiment 1 and 2 only female participants took part because very few male 
participants were available. Although we are convinced that there are no gender dif
ferences in when comparison takes place and the determination of the direction of the 
outcome of a comparison, we do think that allowing just a few men in the sample would 
only introduce more noise instead of clarity. 
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prime, and filler photographs consisting of an equal number of male 
and female faces with a neutral, happy, or angry expression appeared 
in the same randomly generated order for each participant, provided 
that a prime always preceded a target of the same sex. The targets 
were faces with a neutral expression, the primes were faces with a 
happy or angry expression depending on the prime valence condi
tion, whereas the fillers could be faces with a neutral, happy, or angry 
expression. 

As explained above, we manipulated comparability by inserting a 
suboptimal related (high comparability) or unrelated morph (low com
parability) between prime and target. Suboptimal meaningless pic
tures preceded the prime and filler faces to make sure participants 
would not detect a difference between target trials, prime trials and 
filler trials. The suboptimal stimuli appeared for approximately 31.6 
ms. 

Materials and apparatus Participants evaluated 48 photo
graphs, consisting of 16 faces with a neutral expression, 16 faces 
with a happy expression, and 16 faces with an angry expression. Six 
of the neutral faces were targets, and six of the happy or angry faces 
were primes, whereas the other 36 faces were fillers. We also mea
sured the response latencies of the evaluations to make sure that all 
responses were directed at the target-stimulus. 

The photographs were taken from Martinez and Benavente (1998). 
In a pretest, we asked participants explicitly about the facial expres
sions of the persons on the photographs. Faces were selected for the 
present experiment when judgments corresponded to the displayed 
expression and differed significantly on the three expressions. The 
height of the photographs was 27.1 cm and the width 20.3 cm. 

The morphs were created with the program Morpher 2.0. The 
height of the morphs was 25.4 cm and the width 19.0 cm. The mean
ingless prime was an image of a gray pattern of a similar size. 

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 800 x 600 resolu
tion. The suboptimal morphs were presented for three refresh-cycles 
(31.6 ms) similar to our previous research (see Chapter 2). The dis
tance between the participant and the monitor was approximately 60 
cm. 
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Procedure When participants arrived at the laboratory, they 
were randomly assigned to one of the four conditions. We told the par
ticipants that the experiment concerned first impressions of persons 
and that these persons would be presented to them on the computer 
screen. In terms of the task, participants were instructed to focus their 
attention on the screen and to respond fast so that their impression 
would be based on their first intuition about the person. Participants 
could express their impression of the target stimulus by pressing a 
negative or a positive button. For half of the participants the negative 
button was located on the right side of the keyboard and the positive 
button on the left side, while for the other half of the participants the 
buttons were switched. 

A target trial started with a pause of a second, followed by a morph 
for three refresh cycles (approximately 31.6 ms), followed by a target 
stimulus that stayed on the screen until the participants response or 
until ten seconds had passed. Prime and filler trials were similar to 
target trials, except that a meaningless picture was presented instead 
of a morph. There was a pause of four seconds between trials. The 
order of trials was such that a prime-trial always preceded a target-
trial, so morphs were always presented between prime and target. 

At the end of the experiment we asked participants what they 
thought the goal of our study was and then we thanked them for par
ticipation. None of the participants were able to describe the real 
purpose of the study. 

Results and discussion Responses below 100 ms were excluded 
from the analysis, because it is unlikely that these responses were 
directed to the stimulus. Per condition we computed the proportion of 
positive responses in the first impressions of the six targets. 

To test our hypotheses we performed a Comparability x Prime va
lence Analysis of Variance (ANOVA) on the proportions of positive 
responses. The expected Comparability by Prime valence interaction 
was significant, F(l,64) = 4.25, p < .05, rj = .25. There were no 
main effects.Fs < 1.23. Proportions and standard deviations are dis
played in Table 3.1. Next we performed simple effects. As expected in 
the case of high comparability between prime and target, participants 
more often evaluated the targets positively when the targets were pre
ceded by negative primes, than when the targets were preceded by 
positive primes, F(l,66) = 5.47, p < .05, indicating contrast. In the 
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Table 3.1: Proportions of positive responses to Neutral Target Faces 
as a Function of Comparability and Prime Valence (Experiment 1). 

Prime Valence 
Comparability Positive (Happy) Negative (Angry) 

High (related morph) 
M 0.51a 0.716 

SD 0.24 0.22 
Low (unrelated morph) 

M 0.69ft 0.63b 
SD 0.31 0.28 

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

case of low comparability, the pattern of proportions was opposite, 
indicating the absence of a contrast-effect, F < 1. 

Furthermore, participants more often evaluated the neutral targets 
preceded by positive primes negatively when the comparability be
tween faces was high, than when comparability between faces was 
low, F(l,66) = 4.41,p < .05. In the case of negative primes com
bined with a high or low comparability, the pattern of proportions was 
the opposite, however, this was not significant, F < 1. 

We conclude from the results of Experiment 1 that the unrelated 
morphs may have disrupted the activated comparison frame and 
therefore decreased the comparability between persons. We assume 
that as a consequence, people were less inclined to compare the per
sons to each other as input for their first impressions, resulting in the 
absence of contrast-effects. 

A related morph may serve as a bridge between two persons that 
maintains or enhances the degree of comparability between persons, 
which may facilitate the comparison process. When a related morph 
was inserted between two persons, the degree of comparability be
tween these persons was sufficient to result in comparison processes, 
leading to the subsequent occurrence of contrast in the first impres
sion of a person. The salience of differences between the persons 
on the judgment dimension, caused by the difference in facial expres
sion, presumably determined the outcome of the comparison process. 
Note that this is in keeping with SAM (Mussweiler, 2002). That com-
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parison should lead to contrast is also consistent with ICM (Stapel & 
Koomen, 2000). However, it is not clear that either of these mod
els could account for the fact that inserting a subliminal unrelated 
morph (as opposed to a related morph) should undermine this com
parison process. This effect is nonetheless consistent with an auto
matic assessment of comparability between target and prime, unless 
disrupted by a dissimilar other, as proposed by FACE. 

The results of this experiment provide the first support for the 
FACE model. In addition the results indicate that our subtle manip
ulation of inserting a suboptimal person in between prime and target 
can indeed have an effect on the likelihood of comparison occurring. 
Nevertheless, given that the contrast-effect in the high comparability 
condition was mostly caused by positive primes, the effect requires 
replication. Therefore we conducted a second experiment, which was 
a conceptual replication of Experiment 1, except that in this case only 
negative primes were used. 

3.2 Experiment 2 

In addition to our attempt to replicate the findings of Experiment 1 with 
negative primes, we aimed to explore effects of task duration. There
fore we varied whether the first block, the second block, or the last 
block contained the experimental trials during the person evaluation 
task. 

Method 

Participants We recruited 113 female1 psychology students as 
participants for the experiment, for which they received partial course 
credit. Participants were randomly assigned to one of six conditions. 

Design We used a 2 (Comparability: high vs. low) x 3 (Block 
Order: target trials in first block of faces, in second block, in third 
block) between participants design. Three blocks of prime, target, 
and filler photographs consisting of an equal number of male and fe
male faces with a neutral or angry expression appeared in the same 
randomly generated order for each participant, provided that a prime 
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always preceded a target of the same sex. Prime faces always had 
an angry expression and target faces a neutral expression, whereas 
the filler faces could have an angry or neutral expression. One of the 
blocks served as the experimental block, in which suboptimal related 
or unrelated morphs were inserted between prime and target to ma
nipulate the degree of comparability, whereas the other two blocks 
simply appeared similar to the experimental block, and thus served 
as fillers. We manipulated block order to explore possible effects of 
task duration. 

Materials, apparatus and procedures Participants evaluated 
three blocks of 26 photographs, preceded by four practice faces. Each 
block contained eight faces with an angry expression and 18 faces 
with a neutral expression. In the experimental block, the eight faces 
with an angry expression served as primes, eight faces with a neutral 
expression served as targets, and ten faces with a neutral expression 
served as fillers. In the other blocks, all faces served as fillers. We 
employed the same materials, apparatus, and procedures as in Ex
periment 1, except that the pause between trials was two seconds. 
We shortened the pause because in Experiment 1 several partici
pants had complained about the duration. 

Results and discussion Responses below 100 ms were excluded 
from the analysis, because it is unlikely that these responses were 
directed to the stimulus. Per condition we computed the proportion of 
positive responses in the first impressions of the eight targets. 

To test our hypotheses we performed a Comparability x Block or
der Analysis of Variance (ANOVA) on the proportions of positive re
sponses to the eight targets. The expected main effect (more positive 
judgments after an angry face) of Comparability appeared, F(l, 107) = 
4.69,p < .05,?7 = -20. When comparability between persons was 
high, participants more often evaluated the neutral targets positively 
(M = 0.61, SD = 0.25) than when comparability was low (M = 
0.51, SD = 0.26). No effects of Block Order were found, Fs < 1. 

The results of Experiment 2 again support our hypotheses: When 
comparability between persons was low, the default contrast-effect 
disappeared in the first impressions of neutral targets. Moreover, us
ing negative primes, Experiment 2 replicated the comparability effects 
we found for positive primes in Experiment 1. We presume that the 
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disruption of the comparison frame activation decreased the compa
rability between persons, resulting in an absence of comparison pro
cesses. 

The question arises whether it was indeed the case that the de
gree of comparison frame activation diminished as a result of our 
morph manipulation. Therefore we attempted to investigate the frame 
stage, or the degree of comparison frame activation more directly in 
the third experiment. 

3.3 Experiment 3 

In the third experiment we attempted to measure the frame stage ex
plicitly. Moreover, to provide evidence for the generality of the effects 
on comparison outcomes, we measured perceived similarity between 
prime and target instead of evaluations of the targets to assess the 
extent to which the activation of a comparison frame influenced the 
outcome of the comparison process. We expected the degree of 
comparability to decrease as a result of the suboptimal insertion of 
an unrelated morph. Thus, when an unrelated morph is inserted, it 
becomes less likely that persons will be regarded as fitting the same 
comparison frame. 

In addition, we measured the salience of differences or similarities 
and the extent to which participants attended to the facial expressions. 
When expressions differ and the degree of comparability is sufficient 
for the occurrence of comparison, we assume differences between 
persons to become more salient than when expressions are similar. 

Finally, we measured the outcome of the comparison process: that 
is, the similarity of the persons. We expected that both comparability 
between persons and salience of differences or similarities would af
fect the outcome of the comparison process. With a high comparabil
ity and salient differences, contrastive similarity ratings should occur 
as a consequence of the comparison. However with a high compa
rability and salient similarities, assimilation effects should arise as a 
result of the comparison process. When comparability is low, we ex
pected no comparison processes and therefore no influence of salient 
similarities or differences. 
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Method 

Participants We recruited 67 psychology students (46 women 
and 21 men) as participants for the experiment, for which they re
ceived about €5 or partial course credit. 

Design We used a 2 (Comparability: high vs. low) x 2 (Salience 
of Differences: same vs. different expression) between participants 
design. Target and filler pairs consisting of two male or female faces 
with a neutral or angry expression appeared in the same randomly 
generated sequence for each participant. We manipulated compara
bility by inserting a suboptimal related (high comparability) or unre
lated morph (low comparability) between two persons of a target pair. 

Salience of differences and similarities between the persons of 
a pair was manipulated by varying the facial expression of the first 
person of each target pair. In the same condition both faces of a 
pair had a neutral expression, whereas in the different condition the 
first face of a pair had a negative expression3 and the second face 
a neutral expression. The filler pairs consisted of two faces with a 
neutral expression. 

Materials and apparatus Participants were exposed to 24 pairs 
of faces, half male and half female faces. Twelve pairs served as 
targets, whereas the other twelve served as fillers. The materials and 
apparatus were the same as in the previous experiments. 

Dependent measures After each pair of two persons that was 
presented, participants were asked to answer four questions about 
the pair. Unless stated differently, participants could indicate their 
answers on 7-point scales ranging from -3 (absolutely not) to 3 (ab
solutely yes). 

We measured the degree of comparison frame activation by the 
question: "To what extent do the two persons fit the same frame?" 
The second item concerned the salience of differences or similarities 

3Because of the number of faces that were available, we were unable to manipulate 
the nature of the facial expression in the different condition within participants. We ran
domly chose to use negative facial expressions to vary differences versus similarities 
between persons. 



Comparing persons 69 

between the persons: "Did you pay more attention to similarities or 
differences between the two persons?" The scale ends were -3 (only 
similarities) and 3 (only differences). Next we asked: "To what extent 
have you noticed the facial expression of the persons involved?" The 
last question involved the outcome of the comparison process: "To 
what extent do you think the persons appear similar to each other?" 

Procedure When participants arrived at the laboratory, we ran
domly assigned them to one of four conditions. Participants were 
informed that the experiment was about comparing persons and that 
pairs of two persons would be presented on the computer screen fol
lowed by four questions about the pair. For the task, participants were 
instructed to focus their attention on the screen. We emphasized that 
participants should answer the questions based on their feelings. 

A trial started with an alert signal, followed by a meaningless pic
ture for three refresh cycles (approximately 31.6 ms), followed by the 
first face of a pair that stayed on the screen for 4 seconds, succeeded 
by a pause of 1 second. The presentation of the second face was 
identical to the presentation procedure of the first face, except that 
for target pairs the meaningless picture was replaced by a related or 
unrelated morph. After the presentation of each of the two faces of a 
pair, participants had 1 minute to answer the questions about the pair 
by writing their responses in a booklet. 

Results and discussion We conducted a separate Comparability 
x Salience of differences Analysis of Variance (ANOVA) on the mean 
scores of each question. Although the pattern of means on the frame 
question suggested that participants indicated that the two persons 
fitted better in the same frame when a related morph was inserted 
(M = 0.29, SD = 0.78) than when an unrelated morph was inserted 
(M = 0.11, SD = 0.78), the difference was not significant (F < 1). 
However, participants pointed out that it had been rather difficult to 
leave similarity of the persons out of consideration on the frame ques
tion. The correlation between the frame question and the similarity 
question appeared reasonably strong (r = .53,p < .01). The Anal
ysis of Variance of Comparability and Salience of differences on the 
frame question with the similarity question as a covariate (regression: 
F(l, 62) = 26.38, p < .01), did show a marginal effect of comparability, 
F(l,62) = 3.82, p = .06,7? = -24. As expected, participants indicated 
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that the two persons were less likely to fit the same frame in the low 
comparability condition (adjusted M = 0.04, SD = 0.78) than in the 
high comparability condition (adjusted M = 0.36, SD = 0.78)4. 

Regarding the attention question, we found the expected main ef
fect of Salience of differences, F(l,63) = 5.69, p < .05, r? = .29. When 
the expressions differed, participants paid more attention to the dif
ferences between persons (M = 0.26, SD = 0.79) than when the 
expressions were the same (M = -0.17, SD = 0.65). 

Moreover, a main effect of Salience of differences appeared on the 
expression question F(l,63) = 4.95,p < .05, r\ = .27. As predicted, 
participants paid more attention to the expressions of the persons 
when they differed (M = 1.12, SD = 1.17), compared to when they 
were similar (M = 0.47, SD = 1.06). 

Lastly, we found the expected Comparability by Salience of dif
ferences interaction on the similarity question, F(l,63) = 4.03,p -
.05,77 = .25. Means and standard deviations are displayed in Ta
ble 3.2. In the case of the high comparability between the persons 
in the pair, participants indicated the faces were less similar when 
their expressions differed than when their expressions were the same, 
F(l,65) = 8.30,p < .05. Also, when the expressions differed, partic
ipants indicated that the faces were less similar in the high compa
rability condition than in the low comparability condition, F(l,65) = 
6.23, p< .05. 

We conclude from these results that when a related morph is sub-
optimally inserted between two persons, the comparability between 
the persons is maintained and the degree of comparison frame acti
vation is sufficient to allow for comparison to occur. Importantly, sub-
optimally inserting an unrelated morph may diminish the degree of 
comparison frame activation and therefore the likelihood that compar
ison will occur. 

Additionally, we found that a difference in facial expression can in
fluence the degree of attention to differences or similarities between 
persons. With a difference in expression, differences between per-

4According to Aiken and West (1991) a dependent variable can only be used as a 
covariate when there are no effects of the independent variables on this variable. Ob
viously in the present experiment we found the expected interaction of Comparability x 
Salience of differences on the similarity-question. Nevertheless, we think it is justifiable 
to use the similarity-question as a covariate on the frame-question Analysis of Variance 
(ANOVA) because the activation of a comparison frame is the first phase of the com
parison process and therefore will be partially unavailable for direct measurement when 
the comparison process has come to its end. 
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Table 3.2: Degree of similarity of prime and target as a function of 
comparability and salience of differences (Experiment 3). 

Salience of differences 
Comparability Same expression Different expression 

High (related morph) 
M -0.11a -0.736 

SD 0.70 0.58 
Low (unrelated morph) 

M -0.20a -0.19„ 
SD 0.66 0.65 

Note: A higher score implicates a higher degree of similarity between prime and target. 
Means with different subscripts differ according to simple main effect analyses at p < 
.05. 

sons became more salient than when the expression was the same. 
Accordingly, we observed that participants indicated that they paid 
more attention to the expressions when the expressions differed. Con
cerning the outcome of the comparison, or the extent to which the 
persons are perceived as similar, the results supported our idea that 
comparison processes arise as a consequence of the activation of a 
comparison frame. The salience of differences or similarities on the 
affective judgment dimension respectively determines whether con
trast or assimilation ensues. When differences are salient, persons 
are perceived as less similar, implying contrast, than when similarities 
are salient. 

However, up to this point support for the Frame phase of our FACE 
model has been somewhat indirect. It proved difficult to disentangle 
the frame stage and the compare stage by explicit questions, because 
both stages involve similarity between persons. Moreover, the frame 
stage presumably already passed at the moment of measurement be
cause it is the first stage of the comparison process. More important, 
because we characterize the frame stage of our FACE model as an 
automatic process, which may often occur unconsciously, measuring 
this process by means of explicit questions seems less than ideal. 
Therefore we conducted a fourth experiment to directly demonstrate 
the degree of comparison frame activation in a task that heavily relies 
on automatic responses. 
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3.4 Experiment 4 

To measure the degree to which a comparison frame is activated dur
ing the frame phase more directly, we employed a categorization task 
in which we expected the degree of comparability between persons 
to affect the required response. The task for the participants was to 
categorize photographs of male or female faces into their respective 
gender category. Previous research demonstrated that when people 
make the same categorization twice, they can decide faster at the sec
ond categorization (Zarate & Sanders, 1999). However, we assume 
that this facilitation effect is due to automatic framing processes be
tween the objects that have to be categorized. Therefore we expected 
that the extent to which the objects are comparable would affect the 
size of the facilitation effect. In other words, that a certain degree of 
comparison frame activation is necessary to produce the facilitation in 
the categorization response. 

We also expected that suboptimally presenting a related morph 
between prime and target would maintain the degree of comparison 
frame activation that produces the facilitation in the required categori
zation response. In contrast, we expected that suboptimally present
ing an unrelated morph between prime and target would decrease 
the degree of comparison frame activation, resulting in prolonged re
sponse latencies. However, the extent to which an unrelated morph 
slows down the categorization response should be determined by the 
category the unrelated morph belongs to. An unrelated morph from 
the opposite category may slow down the response even more than 
an unrelated morph from the same category as prime and target, be
cause the activation of the opposite category evokes the opposite re
sponse and thus may introduce response competition. Besides slow
ing down the response, we anticipated that the activation of the oppo
site category by the suboptimal presentation of an unrelated morph of 
the opposite category would also lead to more categorization errors 
compared to all other conditions. 

To summarize, we expect different levels of comparability between 
prime and target determined by the degree of comparison frame acti
vation to produce different degrees of response facilitation. 
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Method 

Participants We recruited 62 students (52 women and 10 men) 
as participants for the experiment. All participants received partial 
course credit. 

Design Prime, target, and filler photographs consisting of male 
and female faces with a neutral expression appeared in the same 
randomly generated sequence for all participants, provided that each 
prime person was from the same sex as the following target person. 
Category activation of four levels was manipulated by inserting a sub-
optimal stimulus between two person categorization trials (a prime 
and a target trial): (a) nothing inserted (baseline), (b) related morph, 
(c) unrelated morph from same category, and (d) unrelated morph 
from opposite category. Although the level of category activation was 
varied within participants, there were four versions of the task (to 
which participants were randomly assigned), so that over all partic
ipants each target was coupled with each level of category activation. 
Half of the presented persons were male, whereas the other half was 
female. 

We assessed the degree of facilitation on the second categoriza
tion trial by measuring the number of categorization errors and the 
response latencies for the correct categorizations. 

Materials and apparatus Participants categorized 110 photo
graphs consisting of three practice faces, 32 target faces (eight per 
condition), 32 prime faces preceding each target, and 43 filler faces. 
The materials and apparatus were similar to the materials and ap
paratus employed in the previous experiments, except that the prime, 
target, and filler photographs, all faces with a neutral expression, were 
taken from both Martinez and Benavente (1998) and the Karolinska 
directed emotional faces (Lundqvist et al., 1998). 

Procedures Participants were instructed to categorize persons 
who were presented on the computer screen properly into males and 
females. For photographs of females, participants were instructed to 
press the female button located on the right side of the keyboard, 
and instructed to press the male button located on the left side of the 
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keyboard for photographs of males. Speed and accuracy were both 
emphasized. 

The faces stayed on the screen until the participants response or 
until ten seconds had passed, followed by a pause of two seconds 
before the appearance of the next face. A suboptimal morph was 
presented for approximately 31.6 ms before each target face so that it 
was presented in between a prime and a target face. Before the prime 
and filler faces a suboptimal image of a gray pattern was presented 
instead of a morph to make all trials appear the same. 

Results and discussion 

Categorization errors To test our hypotheses regarding the 
number of errors that participants would make in each condition, we 
performed a repeated measures Analysis of Variance (ANOVA) on 
the mean number of errors per condition, which showed an effect, 
F(3,59) = 3.26, p < .05,?? = .23. As expected, pair wise comparisons 
using t-tests demonstrated that the percentage of categorization er
rors was higher (4.64%) when an unrelated morph from the oppo
site category was inserted between prime and target than in all other 
conditions (baseline: 2.02%, related morph: 2.22%, unrelated morph 
from same category: 1.21%, all ps < .05). No reliable differences 
were found between the other conditions. 

The observation that participants erred more when the inserted 
morph was from the opposite category than the prime and target pair 
indicates that the category of the morph was indeed activated and 
therefore slowed the categorization of the target. 

Response latencies The mean response latencies per condi
tion are displayed in Table 3.3. We performed an inverse transfor
mation on the response latencies5. To test our hypotheses we con
ducted a repeated measures Analysis of Variance (ANOVA) of Cate
gory activation level on the transformed response latencies. We found 

5We additionally employed a different transformation procedure by eliminating re
sponse latencies 2.5SD above and below the general mean response latency following 
Ratcliff (1993). The Analysis of Variance (ANOVA) of Category activation level on the 
mean response latencies demonstrated the same overall significant effect of category 
activation level, F(3,180) = 16.44, p < .001. Additionally, the simple effects were 
similar to the effects we found on the transformed data. 
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Table 3.3: Mean response latencies in milliseconds as a function of 
level of category activation (Experiment 4). 

Level of category activation Response latency 
Baseline 

M 
SD 

Related morph 
M 

SD 
Unrelated morph (same category) 

M 
SD 

related morph (opposite category) 
M 

SD 

503.88a 

86.27 

505.32a 

85.29 

520.11 b 

88.29 

547.90c 

83.42 

Note: Means with different subscripts differ according to a planned contrast repeated 
measures ANOVA at p < .05. 

the expected overall effect of category activation level, F(3,183) = 
11.25,p < .01,T/ = .24. As expected, simple effect analyses indicated 
no difference between the baseline and the related morph condition, 
F < 1. Furthermore, simple effect analyses showed the expected 
increase in response latency between the related morph condition 
and the unrelated morph of the same category condition, F(l,61) = 
4.04, p == .05, and between the unrelated morph of the same category 
condition and the unrelated morph of the opposite category condition, 
F(l,61) = 17.83,p< .01. 

The response latency results demonstrate that in general partic
ipants categorized the stimulus persons more slowly when an unre
lated morph was suboptimally inserted than when a related morph 
or nothing was inserted. This finding supports our assumption that 
the insertion of a related morph maintains the degree of comparison 
frame activation, whereas the insertion of an unrelated morph dimin
ishes the degree of comparison frame activation. 

Furthermore, the present results indicate that the category of the 
unrelated morph also affected the degree of comparison frame acti
vation. When the unrelated morph belonged to the same category 
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as the prime and target, the categorization response was generally 
faster than when the unrelated morph belonged to the opposite cat
egory, indicating a stronger decrease in facilitation for the opposite 
category condition. These findings indicate that the extent to which 
a comparison frame is activated may depend on categorization pro
cesses. The results also indicate that the activation of a comparison 
frame is an automatic process, because the results demonstrated that 
the degree of activation influenced the categorization response laten
cies, even though the participants were unaware of both the presence 
and the function of the morphs. 

The present experiments have shown that the insertion of an un
related morph between two persons can diminish the likelihood for 
the occurrence of comparison processes. In addition, it was demon
strated that comparison processes lead to contrastive evaluations 
when differences were salient. We argue that the related morph main
tains a sense of similarity between the persons, which makes them 
comparable to each other. When this kind of similarity is present, a 
comparison frame is activated to a certain extent. We argue that the 
degree of comparison frame activation positively affected the likeli
hood that observers will compare the two persons. 

Although in most cases comparison processes may lead to con
trastive judgments because observers are focused on the differences 
between comparison objects, comparison processes may also lead to 
assimilative judgments when these objects appear similar. Therefore 
we propose, that when observers are aware of a certain degree of 
similarity between two persons, assimilative evaluations may occur. 
To test this assumption, we conducted Experiment 5. In this experi
ment all aspects of the FACE model are demonstrated simultaneously. 

3.5 Experiment 5 

The aim of Experiment 5 was to activate the two functions of similarity 
in one experiment. Depending on the stage in which similarity is acti
vated, opposite effects should occur because of the different function 
that similarity serves in the two stages. To achieve this, we manip
ulated participants' awareness of the similarity between two persons 
by presenting a related morph unconsciously (as in previous exper
iments) or consciously in between prime and target. As explained 
before, we assume that the default response of the participants will 
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be to compare prime and target. However, we expected that when 
participants are aware of the related morph, their awareness of the 
similarity between prime and target would lead to assimilative evalu
ations, or at least an absence of contrastive evaluations. As a result 
of the salient similarity, participants may be distracted from the dif
ference in facial expression. Furthermore, as shown in the first three 
experiments, when participants are unaware of the morph, the similar
ity induced by the morph merely maintains the degree of comparison 
frame activation and as a result of the difference in expression, will 
cause contrastive evaluations. 

Method 

Participants We recruited 121 students (77 women, 43 men, 
and 1 person who did not indicate his/her sex) as participants for the 
experiment, for which they received partial course credit or €7. 

Design We employed a 2 (Prime Valence: positive vs. negative) 
x 3 (Awareness of Similarity: conscious, unconscious, vs. baseline) 
between participants design. We constructed the sequence of pho
tographs in the same way as in Experiment 1 and 2, except that in 
the conscious of similarity and baseline conditions, the morphs were 
presented for a longer duration (two seconds). 

Materials and apparatus Participants evaluated 54 photo
graphs, consisting of twenty targets with a neutral expression, twenty 
primes with a happy or angry expression depending on the condi
tion, and 14 fillers with a neutral expression, all selected from The 
Karolinska directed emotional faces (Lundqvist et al., 1998). The ma
terials and apparatus were similar to the ones employed in the pre
vious experiments, except that question marks were printed on the 
photographs that participants had to evaluate. 

In the baseline condition, a scrambled face was presented instead 
of a morph, to make sure that participants would be exposed to a 
stimulus of similar complexity that could not serve as a comparison 
person. The scrambled face was created by dividing the face in a 
large number of blocks that were randomly transposed within the pic
ture. 
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Procedure The procedure was the same as in Experiments 1 
and 2, except that participants were instructed to evaluate only the 
faces with a question mark. 

Results and discussion Responses below 100 ms were excluded 
from the analysis, because it is unlikely that these responses were 
directed to the stimulus. Per condition we computed the proportion of 
positive responses in the first impressions of the twenty targets. 

We consider the conditions in which the participants were uncon
scious of the similarity between prime and target to be incompara
ble to the baseline conditions since actually two factors are varied 
(awareness of the stimulus and content of the stimulus). Therefore 
we performed two separate Analyses of Variance (ANOVA) of Prime 
valence by Awareness of similarity on the proportions of positive re
sponses to the twenty targets. With the first analysis we investigated 
whether the proportions differed in conditions in which participants 
were unconscious of the similarity between prime and target, com
pared to conditions in which they were conscious of the similarity. 
With the second analysis we investigated whether the proportions dif
fered from the baseline conditions when participants were conscious 
of the similarity between prime and target. Proportions and standard 
deviations are displayed in Table 3.4. 

The first analysis demonstrated the expected interaction of Prime 
valence and Awareness of similarity, F ( l , 76) = 6.20, p < .05, rj = .27. 
As in the previous experiments, participants who were unconscious 
of the similarity between prime and target, more often evaluated the 
neutral targets negatively when the targets were preceded by a posi
tive prime than when the targets were preceded by a negative prime, 
F ( l , 78) = 6.42, p < .05, indicating contrast. As expected, for partici
pants who were conscious of the similarity between prime and target, 
the pattern of proportions was the opposite, indicating an absence 
of contrast, F < 1. Furthermore, participants more often evaluated 
the neutral targets preceded by positive primes positively when they 
were conscious of the similarity between prime and target than when 
they were unconscious of the similarity between prime and target, 
suggesting assimilation, F(l,78) = 10.36,p < .01. In the case that 
negative primes preceded the neutral targets, the pattern of propor
tions was the opposite, although not significant, F < 1. Addition
ally, the analysis showed a main effect of Awareness of similarity, 
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Table 3.4: Proportions of positive responses to neutral target faces as 
a function of similarity awareness and prime valence (Experiment 5). 

Prime Valence 
Condition Positive (Happy) Negative (Angry) 

Conscious of similarity 
M 

SD 
Unconscious of similarity 

M 
SD 

Baseline 
M 

SD 

0.62a 

0.24 

0.38fc 

0.21 

0.386 

0.28 

0.55a 

0.20 

0.57a 

0.26 

0.56a 

0.29 

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

F ( l , 76) = 4.18, p < 0.05, which was qualified by the interaction. 
The second analysis demonstrated the expected interaction of 

Prime valence and Awareness of similarity, F(1,77) = 4.46, p < .05, 
T] = .23. In the baseline conditions, participants more often evalu
ated the neutral targets negatively when positive primes preceded the 
targets than when negative primes preceded the targets, F(l, 79) = 
4.62, p < .05, indicating contrast, whereas the pattern of proportions 
was the opposite when participants were conscious of the similarity 
(see first analysis). Additionally, participants more often evaluated the 
neutral targets preceded by positive primes positively when they were 
conscious of the similarity between prime and target compared to the 
baseline condition, F(l,79) = 8.66,p < .01. In the case that negative 
primes preceded the neutral targets there was no awareness of simi
larity effect, F < 1. The second analysis also showed a main effect of 
Awareness of similarity, F(l,77) = 4.02, p = .05, which was qualified 
by the interaction. 

The results of Experiment 5 provide strong support for our FACE 
model. As expected and demonstrated in previous experiments, con-
trastive evaluations resulted when people were unconscious of the 
similarity between the persons. In this case, the similarity maintained 
by the related morph provided a sufficient degree of comparison frame 
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activation to result in comparison processes. Contrast occurred be
cause there was a salient difference in facial expression. However, 
the pattern of means reversed when people were conscious of the 
similarity between the persons. We explain this reversed pattern by 
the salient similarity, which was induced by the related morph that 
was consciously presented. The activated salience of similarities be
tween the persons probably made the difference in expression less 
important, resulting in more assimilative outcomes of the comparison 
process. 

An alternative explanation for the present findings might be that 
the contrast effect weakened when participants were conscious of the 
similarity because of the longer duration between prime and target. 
Due to this time lag, the facial expression of the prime could have no 
longer been activated in memory. However, the results of the base
line conditions, in which a scrambled face was inserted instead of the 
related morph, would seem to rule out this alternative explanation. In 
the baseline condition, there was a clear contrast effect in the evalua
tions of the neutral targets demonstrating that prime and target were 
compared to each other, and thus the facial expression of the prime 
was still available in memory. 

General discussion Results of five experiments collectively sup
port our two-stage Frame-And-Compare Evaluation model of person 
judgment (FACE). The FACE model consists of two stages that repre
sent two functions of similarity between potential comparison objects. 
In the frame stage, which is characterized as an automatic process, 
the degree of comparison frame activation determines the likelihood 
for comparison processes to occur. In other words, a sufficient degree 
of similarity between objects, in terms of the extent to which these ob
jects can be compared to each other, is necessary for the occurrence 
of comparisons. The compare stage consists of a feature matching 
process in which the outcome of the comparison process depends on 
the salience of differences or similarities. We regard this process as 
less automatic. Because comparison frame activation is an essential 
precursor for the occurrence of comparison processes, we logically 
assume that the frame stage is initiated before the salience of differ
ences or similarities plays a role in the outcome of an actual compar
ison. 

Experiments 1 and 2 were conducted to investigate the general 
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effect of the degree of comparison frame activation on affective first 
impressions of persons, without making the two stages explicit. These 
experiments demonstrated that the likelihood of comparing two per
sons indeed depends on the degree of comparison frame activation 
between those persons. In line with ICM, when the degree of com
parability is sufficient (and not disrupted), comparison processes be
come more likely and result in contrastive evaluations caused by sa
lient differences (e.g., Stapel & Koomen, 2000). The fact that, once 
comparing the target and prime, participants focus on salient differ
ences in facial expression to form their evaluations is also consistent 
with SAM (Mussweiler, 2002). 

In a first attempt to investigate our proposed comparison stages 
separately, we conducted Experiment 3, which showed that it is diffi
cult to measure the degree of comparison frame activation explicitly. 
Participants were unable to distinguish between the two presumed 
functions of similarity on explicit measures. Nevertheless, the results 
indicated that the two components are necessary to predict the oc
currence and the outcome of comparison processes. 

Experiment 4 demonstrated the function of the frame stage more 
directly and underscores the relativity of the activation of a compar
ison frame. The activation of a comparison frame should not be re
garded as an on or off state. On the contrary, potential comparison 
objects can be comparable to different extents. For example, differ
ent levels of comparison frame activation lead to a varying likelihood 
for the occurrence of comparison processes (or a variable degree of 
comparison). When the level of comparison frame activation is high 
comparing becomes more likely, whereas when the level of compar
ison frame activation is low comparing becomes less likely. Further
more, the observation that effects of the degree of comparison frame 
activation were demonstrated in a categorization task with time pres
sure, a task that heavily relies on automatic responses, supports the 
idea that the activation of a comparison frame occurs automatically 
and without awareness. 

The finding that the activation of a comparison frame occurs auto
matically and without awareness is used in Experiment 5 to highlight 
the two functions of similarity in one experiment. Unconsciously ac
tivating similarity affects the activation of a comparison frame, while 
consciously activating similarity results in a focus of attention on sim
ilarities between persons. The results of Experiment 5 provide sup
port for the idea that similarity between objects can serve two sepa-
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rate functions in comparison, causing opposite evaluation outcomes. 
Similarity in terms of comparability affects the degree of comparison 
frame activation. On the other hand, similarity in terms of salient fea
tures influences the outcome of the comparison. That is, when com
parison processes come into play, the most probable response is a 
contrastive evaluation, as predicted by ICM. However, when attention 
is focused on similarities between comparison objects, the compar
ison process will lead to an assimilative evaluation, as predicted by 
SAM (e.g., Mussweiler, 2001b). 

Possible limitations An alternative explanation for the findings 
in Experiment 5 could be that participants in the conscious of similar
ity condition used the morphs as comparison standards on which to 
base their evaluations of the targets, instead of the prime faces. In 
this case however, related versus unrelated morphs should not yield 
differential evaluations, because all morphs had neutral facial expres
sions. Moreover, for context information to serve as a comparison 
standard, the information needs to be distinct from the target infor
mation (Stapel & Spears, 1996). One important way to achieve this 
is to evaluate the contextual, information separately from the target 
(Stapel & Spears, 1996). However, in the present experiments par
ticipants were not instructed to evaluate the morphs in contrast to the 
primes that were evaluated. According to this criterion the distinctive
ness of the morphs was not obvious, whereas the distinctiveness of 
the primes was significantly present. This suggests that participants 
used the prime faces with happy or angry expressions as comparison 
standards for the evaluation of the neutral targets rather than the in
serted morphs. In addition we think that it was quite noticeable to the 
participants that the morph was highly similar to both prime and tar
get, and that this probably served as a reminder of the prime, making 
the prime salient as the comparison standard. 

We did not succeed in demonstrating any assimilative outcomes in 
the present research, neither as a consequence of interpretation, nor 
as a consequence of comparison. The absence of finding assimila
tion in the latter case can be explained by the fact that, by inserting a 
morph, we did not succeed in activating a sufficient degree of salient 
similarities between the persons. Nevertheless, we think that it is no
table that this subtle manipulation of inserting a morph could remove 
the contrast-effect that usually appears when evaluating a person in 
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the context of other persons. In the present framework it is perhaps 
not so surprising that we did not find assimilative interpretation effects 
because we think that persons (especially those that are so proximal 
in time and space) are always comparable to a certain extent, thus 
causing comparison. 

Implications The presented model and experiments extend pre
vious work on person comparison because it enables us to integrate 
the apparently competing views within the social judgment literature 
by assuming that the degree of similarity between persons can serve 
two important functions: namely frame-determination and input for 
the comparison process (see also Berndsen, Spears, McGarty, & Van 
Der Pligt, 1998). Consequently, in the FACE model similarity receives 
a more complex role than in previous social judgment models. Thus 
in accordance with Schwarz and Bless (1992)'s inclusion-exclusion 
model, for example, we argue that the way contextual information and 
the target stimulus are categorized is an important factor in determin
ing assimilative or contrastive outcomes. However, we add a second 
factor, namely the salience of differences or similarities that are nec
essary to explain contrastive outcomes when two objects are placed 
in the same category. Thus, depending on whether similarity is ac
tivated in the frame stage or the compare stage, opposite effects in 
evaluation outcomes may occur, as we demonstrated with Experiment 
5. 

Importantly, in the FACE model the frame stage is characterized 
as an automatic process, while the compare stage is regarded as 
relatively less automatic. Although the presented experiments do not 
provide conclusive support for this claim, they have demonstrated that 
the frame stage can occur automatically. Moreover, they have shown 
that people find it difficult to separate verbally the degree to which two 
objects are comparable (the frame stage), and their similarity, or the 
extent to which these objects hold similar or dissimilar features (the 
compare stage). This finding suggests that people do not have to be 
consciously aware of the degree of comparison frame activation for 
comparison to occur. Nevertheless, people are quite capable of re
porting whether their focus was on differences or similarities between 
persons during the comparison process, which predicts the outcome 
of the comparison process. 

The FACE model can also explain both assimilation and contrast 
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effects in (automatic) affective first impressions and in the social judg
ment domain, in which persons are judged on personality traits or 
on performance level in relation to a social context (Brewer & Weber, 
1994; Mussweiler, 2001b, 2002; Pickett, 2001; Stapel & Winkielman, 
1998; Stapel & Koomen, 2001). In the presented experiments, partici
pants could base their first impression of the target person on the neu
tral expression of the target and their affective reaction to the potential 
comparison standard. No cognitive information regarding the persons 
was provided. We argue that making a distinction between affec
tive and cognitive processes is important because LeDoux (1989) has 
demonstrated that cognitive and affective processes are mediated by 
separate but interacting neural systems. On the other hand, previ
ous research has demonstrated that a distinction between verbal and 
pictorial stimuli may also be useful, since verbal and pictorial stimuli 
can activate different kinds of internal representations and have differ
ent effects on information processing (Carr et al., 1982; De Houwer & 
Hermans, 1994; Raccuglia & Phaf, 1997). Person judgment is usually 
studied in the context of verbal information, yet in the present exper
iments the contextual information consisted of photographs. Thus, 
by presenting participants with affective contextual information in the 
form of pictures, we extended previous work on first impressions of 
persons in two ways: First, perceivers were provided with affective 
as opposed to cognitive information, and second this information was 
pictorial instead of verbal. 

In conclusion, the FACE model is potentially capable of explaining 
a wide range of social psychological phenomena from the affective 
priming literature as well as the social judgment literature. Although 
there is some suggestive evidence for the automatic and controlled 
nature of the frame stage and the compare stage respectively, further 
research needs to be conducted to investigate this more thoroughly. 
In the future, investigating whether the FACE model can also account 
for comparison outcomes outside the social realm, might also be im
portant for further integration of social psychological and other psy
chological approaches. 


