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[ have great memories from my graduate student days at New York
University. Our student offices didn’t have windows and I could clearly hear
the answering machines in the adjacent offices, but we were happy and
productive. The social psychology area was highly collaborative and most of
us worked with multiple faculty members. I worked with John Bargh, Shelly
Chaiken, Yaacov Trope, and Jim Uleman. The lab groups were collaborative,
with some weekly meetings being highly argumentative, while others calm.
Regardless, they all were fun.

At the time, I was fascinated by subliminal priming effects and models of
assimilation and contrast effects in judgments. However, my fascination met
with mixed empirical success. Subliminal priming effects were generally weak
and that made design of complex experiments with multiple factors chal-
lenging. In response to these normal quirks of experimental exploration, I
started what was as a side project at the time. [ started a series of studies with
Jim Uleman on spontaneous trait inferences. This side project turned into my
dissertation and shaped my research for the next 20 years.

Spontaneous Person Inferences

Jim was a pioneer in research on unintentional higher-level inferences
(Uleman et al., 1996; Winter & Uleman, 1984), and we set out to work on
an unresolved question in the area of spontaneous trait inferences. We asked
how people form trait inferences (e.g., “honest”) from behavioral statements
(e.g., “Bob returned the lost wallet.”). It was well established that such in-
ferences are made spontaneously upon reading a trait-implying behavioral
statement, but it was not clear whether such spontaneous inferences are free-
floating inferences that are simply temporary accessible in memory or are
bound to the representation of the agent who performed the behavior. This
question was important, because the two possibilities have radically different
implications for person perception in particular and social cognition in
general. According to the first possibility of free-floating inferences, spon-
taneous inferences are important in the immediate situation but have no
long-term implications for person representations, According to the second
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possibility of agent-bound representations, these inferences modify person
representations. The evidence from cued recall paradigms in which the in-
ference (“honest”) cues the recall of the agent and the behavior was mixed
with respect to these two possibilities (Winter & Uleman, 1984). Whereas
this inference did facilitate the recall of the behavior, it did not seem to
I.u“ilirate the recall of the agent. Or at least it only seemed to do so in per-
ceivers with motives that encouraged the encoding of links to the agent
(Moskowitz, 1993).

To test whether trait inferences are bound to the representation of the
apents, we designed a false recognition paradigm. In this paradigm, partici-
pants study faces with trait-diagnostic behaviors for a subsequent memory
tusk. Later in a recognition test, they see face-trait pairs (e.g., Bob’s photo
ind “honest”) and decide whether they saw the trait in the sentence pre-
ented with Bob’s face. In our first paper (Todorov & Uleman,y 2002), we
howed that participants were more likely to falsely recognize implied t;aits
when presented with the agent’s photo than when presented with other fa-
miliar photos. This effect was robust and large (the average effect size across
experiments in terms of Pearson’s r was 0.66)—an effect size in stark contrast
10 what I was observing with my attempts to create subliminal priming
prradigms. The effect did not seem to depend on the number of faces and
hehaviors participants were exposed to. Across experiments, this number
viried frgm 36 to 120. Moreover, the effect was not dependent on explicit
memory for the behaviors. Even when participants did not recall or recognize
the specific behavior, they were more likely to associate the implied trait with
the agent’s face. Analyses at the level of the stimuli (behavioral statements)
howed that false recognition rates of implied traits were predicted by the
trenpth of the trait implications of the behavioral statements (as measured
by explicit judgments of a separate group of participants), showing that
pontaneous inferences are highly specific and their strength varies as a
finction of the behavioral evidence. These findings, coupled with findings
ftom the savings in relearning paradigm (Carlston & Skowronski, 1994;
Clrlston et al., 1995), demonstrated that spontaneous trait inferences aré
bound to the representation of the person enacting the behavior,

I'ncouraged by the robustness of the evidence for links between inferred
tinits and agents’ faces, in our second paper (Todorov & Uleman, 2003), we
tudied to what extent the processes leading to these links arc; ‘relati,vely
independent of attentional resources. In earlier experiments, we presented
the faces and behaviors for 5 or 10 seconds (if self-paced, participénts typi-
cally spend a little over 6 seconds per face and behavior). In our first ex-
periment (Todorov & Uleman, 2003), we included a condition, in which
vnch face-behavior pair was presented for only 2 seconds. Nonetheless
participants were more likely to falsely recognize implied traits in the context’

of the agent’s face than in the context of another familiar face. In our second
experiment, we induced shallow processing of the information by asking
participants to count the number of nouns in each sentence. Although this
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manipulation reduced the false recognition effect, it did not eliminate it. In
the third experiment, we introduced cognitive load. Participants were asked
to rehearse six-digit numbers while reading the behavioral statements. Once
again, the false recognition effect was present and large in size. In a final
experiment, we collected person and behavior judgments of the behavioral
statements. When asked to make a judgment about a person from the
statement “Bob returned the lost wallet,” participants considered the ques-
tion, “Is Bob an honest person?” In contrast, when asked to make a judgment
about a behavior, they considered the question, “Is this an honest behavior?”
We used these two types of judgments to predict false recognition rates across
experiments, including our initial experiments in Todorov and Uleman
(2002). Person judgments, but not behavior judgments, predicted the false
recognition rates, showing that people infer and associate traits with agents’
faces rather than simply associate the meaning of behaviors with faces. These
findings clearly supported the hypothesis that spontaneous trait inferences
modify specific person representations.

Yet it was not clear from our previous studies whether trait associations are
specifically bound to the representation of the face of the agent who per-
formed the behavior rather than to any face that happened to be co-present
with the behavior. In our final paper (Todorov & Uleman, 2004), we
modified the learning trials of the false recognition paradigm to include two
faces and a behavior referring to one of the faces. Participants were more
likely to associate the traits with the face of the person who performed the
behavior than with the control face. This effect, though reduced, persisted
after a week. Interestingly, after a week the hit rate of correct recognition of
presented traits was indistinguishable from the false recognition rate of im-
plied traits. But in both cases, these traits were more likely to be associated
with the right face. We also ruled out that our findings could be explained by
differential attention to the faces. In the final two experiments, on each
learning trial participants were presented with two faces and two behaviors,
each referring to one of the faces. This paradigm forced participants to pay
attention to both of the faces and behaviors. Nonetheless, we again found
that participants were more likely to associate the implied traits with the
faces of the actors who performed the trait-implying behaviors. Finally, we
obtained the same results when we used different images of the same face
identity during learning and testing, showing that spontaneously inferred
traits are associated with abstract person representations rather than with
specific image representations of faces.

Findings from the two most prominent paradigms for detecting sponta-
neous trait inferences—false recognition (Todorov & Uleman, 2002) and
savings in relearning (Carlston & Skowronski, 1994)—clearly demonstrate
that such inferences are bound to the representations of the agents who
enacted the behavior. There are differences between these paradigms (see
Crawford et al., 2007; Goren & Todorov, 2009), but the similarities are more
important. Both rely on the retrieval of traits implied by behaviors, and these
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(raits are cued by photos of the agents initially presented with the behaviors.
I'he key to success of both of these paradigms is not so much the specific
measures they use, but the presence of faces. In contrast to names or other
labels such as occupations, faces are highly distinctive, memorable, and the
natural stimuli around which to organize person memories.

The Importance of Faces

['he yvork with Jim led me to conduct systematic studies of the importance of
the face in social cognition (Todorov, 2017; Todorov et al., 2015). This
work, as well as the training in John Bargh’s and Yaacov Trope's labs, also
introduced persistent themes in my research: the efficiency and the im-
portance of social judgments.

In experiments conducted with Jim, we were not interested in facial ap-
pearance per se. Typically, we randomly assigned behaviors to faces, as well as
counterbalanced faces and behaviors, to make sure that the observed effects are
Jue to the behaviors paired with the faces. But faces are a rich source of social
inferences. Already in the 1950s, Paul Secord conducted a number of studies
lemonstrating that people infer traits from faces (e.g.,, Secord, 1958). Leslie
/ebrowitz conducted seminal studies in the 1980s showing how specific facial
¢haracteristics such as baby-faced features trigger specific trait inferences such
w "naive” (e.g., Berry & Zebrowitz McArthur, 1985, 1986; Montepare &
/ebrowitz McArthur, 1986; Zebrowitz McArthur & Apatow, 1984).

Following in their steps, I started systematic studies on inferences from faces
i my newly formed lab at Princeton Univesity (OQosterhof & Todorov, 2008;
o rov et al., 2008). Two sets of initial findings demonstrated the importance
i efficiency of social judgments from faces. In the first set of findings, we

howed that naive judgments of competence based solely on the facial ap-
pearance of politicians predicted electoral success (Todorov et al., 2005). The
lindings were surprising, but replicated in many different contexts (Antonakis

¢ Dalgas, 2009; Lawson et al., 2010; Olivola & Todorov, 2010a; Poutvaara
et ul, 20095 Sussman et al., 2013). Studies by political scientists showed that
the effects of appearance on voting decisions are limited to those voters who
know next to nothing about politics and are exposed to images of the politi-
vinns (Ahler et al., 2017; Lenz & Lawson, 2011), a great example of heuristic
processing where shallow, rapid inferences substitute more cognitively de-
manding inferences from substantive information (Hall et al., 2009).

I'he second set of findings was that people need minimal exposure to faces to
form specific trait inferences such as trustworthiness (Willis & Todorov, 2006).
It our initial studies, we presented faces for 100, 500, or 1,000 ms, Contrary to
surexpectations, judgments did not differ as a function of the length of exposure.
he only effect of the latter was to increase confidence in judgments. Subsequent
tidies used better masking procedures and presented faces for even shorter

pomires (Ballew & Todorov, 2007; Bar et al., 2006; Borkenau et al., 2009;
Porteretal, 2008; Rule et al., 2009; Todorov et al., 2010; Todorov et al., 2009).
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Generally, as little as 34 ms exposure is sufficient for people to form a judgment
that is correlated with judgments made in the absence of time constraints, and
this correlation doesn’t increase in magnitude with exposures longer than about
200 ms (Todorov et al., 2009; 2010). Trait inferences from faces are literally
single glance impressions.

Although there is little evidence that trait inferences from facial appear-
ance are accurate (Hassin & Trope, 2000; Olivola & Todorov, 2010b;
Todorov, 2017; Todorov et al., 2015), these initial findings showed that
these inferences are highly efficient and matter for important social out-
comes. In terms of the construction of social judgments, the findings also
showed that people agree on these judgments. This agreement formed the
basis of one of the questions that has guided much of the research in my lab
for more than a decade (Oosterhof & Todorov, 2008; Todorov & Oh, 2021).
The question was, given the agreement in judgments, how can we identify
the perceptual basis or the configurations of facial features that lead to spe-
cific trait inferences.

To answer this question, we developed data-driven computational
methods, which do not depend on prior hunches of what facial features are
important for judgments ( Oosterhof & Todorov, 2008; Todorov et al., 2011;
Todorov & Oh, 2021; Todorov & Qosterhof, 2011). These methods were
necessary, because it was practically impossible to discover the configurations
of features that matter for judgments in the standard hypothesis-driven fra-
mework. In the latter framework, one posits that a set of features (e.g., shape
of mouth, shape of eyebrows) influences judgments (e.g., friendliness) and
then manipulates these features to test their effects on judgments. But ma-
nipulating just 10 binary facial features in a factorial design results in over
1,000 combinations; and manipulating 20 binary features results in over a
million. Moreover, features are not binary and we don’t even know what
constitutes a feature (e.g., mouth vs. lips vs. corner of lips). Finally, features
would not even be manipulated, if the experimenter doesn’t think that they
are important for judgments.

In our data-driven framework, we used a statistical model of face re-
presentation, in which each face is represented as a 100-dimensional vector.
The appearance of each face is perfectly determined by its coordinates in this
multi-dimensional face space. Rather than manipulating features, we simply
randomly sampled faces from the multi-dimensional face space, and asked
participants to judge the faces on various trait dimensions. Given the average
trait judgment, we can then build a model of this judgment that captures the
variation in appearance that is important for the judgment. The process is
akin to finding the regression line, predicted from 100 orthogonal predictors

(the coordinates of the faces), that accounts for most variance in judgments
(for a detailed review of the methods, see Todorov & Oh, 2021).

Over the years, we have generated dozens of models of trait judgments
(Funk et al., 2016; Oh, Buck, et al., 2019; Oh, Dotsh, et al., 2019; Said &
Todorov, 2011; Todorov et al., 2013). These models can manipulate the
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appearance of novel faces parametrically, increasing or decreasing thei
perceived value on trait dimensions such as trustworthiness and co;n itenc :
H;lsed on the models, we have created many databases of faces pammitricallﬁ
manipulated on trait dimensions and made those available for academic resj
scarch. More than 4,000 users from over 900 institutions have used thes
\Inmt?ases for research, addressing a variety of questions: from studyin inef
l:{l1ts sensitivity to facial signals of trustworthiness and dominance (]Z*ssegn &
hf'()SSlnann, 2016) to the effects of appearance on economic decisions
(Rezlescu et al., 2012) and voting preferences (Laustsen & Petersenv 2016)
Although the models described previously are models of explic‘it jud
ments, they are easily extendable to implicit measureé of jud 1nJentgs
Moreover, models of implicit measures could be immediatel relited t.
nfudels.of explicit judgments, because both are in the same statiitical multi(j
llrfn‘enswnal space. That is, the similarity of models (whethef based on ex-
plicit or implicit measures) is immediately given; it is simply Captljred by the
correlation of the models (e.g., each model is a vector in the same n? Iti
dimensional face space). Utl—
[ [‘II :: | re‘cercllt Iwork, harking back‘to my days at New York University, Ran
sin an collaborated to build a model of faces that break faster into
vonsciousness (Abir et al., 2018). At New York University, Ran and I spent a
lot of time arguing with each other; and unconscious processes were a core
Interest of the social cognition group back then (Hassin et al., 2005). Usin.
continuous flash suppression, which suppresses visual input ﬁ:(’)m one‘ of thi
cyes, we measured the response times to detecting faces breaking info cdn—
Ciousness ‘(e.g., being seen by the suppressed eye). We built a médel of these
esponse. times, capturing the variation in facial appearance that emerges
fuster in consciousness. This model was highly correlated with a model of
judpments of dominance. Recently, we have also built models of’ neural
measures to faces (Cao et al., 2020). Such models of implicit méasures can
capture the content of truly spontaneous impressions. |
My work with Jim was about associating trait inferences with person re-
]»|A~‘,‘~f1r;}ri<)x1s. As it turned out, faces were the critical stimuli to deteét these
imociations. The importance of faces led me to studying trait inferences based

olely on faci :
( Iv\ on .mmal appearance, but I never abandoned the original question we
tudied with ]im. \

ll he Robustness of Associating Affective Inferences with
ees

Fhe madels of judgments from faces are extremely powerful, but they al
musk individual differences in trait inferences from facial appe’arance Zﬂ? SIO
because these are models of aggregated judgments. The typicavl mez’isurepo?
wreement in judgments is Cronbach’s alpha. A high alpha of 0,90 simpl
Indicates the expected correlation between the agpregated illdmnc'nrﬂ lnf" :VS:
groups (with the same size) of raters. Put the average «'(n:l‘(‘lzllinll |‘wlwn‘(‘l(1
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raters within a group would be much smaller, typically of the order 0.30. In
fact, partitioning the reliable variance in judgments from faces to shared
variance with others and to idiosyncratic (individually stable) variance shows
that the only judgment, in which these are relatively equal, is attractiveness.
For any other social judgment, such as approachability, the idiosyncratic
variance is much larger than the shared variance (Martinez et al., 2020).
What determines idiosyncratic contributions to trait inferences from facial
appearance! One possibility is similarity to the faces of significant others,
another theme that has its origins at New York University (Andersen &
Cole, 1990; Chen & Andersen, 1999; Kraus & Chen, 2010). To the extent
that different individuals have different-looking significant others, friends,
and foes and these individuals use the similarity of strangers to their familiar
others to make trait inferences based on this resemblance, there should be
systematic individual differences in trait inferences. To experimentally test
this hypothesis, we followed the logic of our studies with Jim on inducing
trait inferences from behavioral statements (Verosky & Todorov, 2010). In
the first stage of our experiments, we had participants associate faces with
positive, negative, or neutral behavioral statements. Then, we asked them to
make judgments of novel faces, which were subtly morphed with the familiar
faces. Participants judged novel faces more positively when they were
morphed with faces associated with positive information and more negatively
when they were morphed with faces associated with negative information. In
a subsequent study, we showed that this learning generalization from familiar
others occurred even when participants were explicitly asked to disregard
facial similarity information and made their judgments under cognitive load
(Verosky & Todorov, 2013). Such processes of learning generalization based
on similarity to familiar others are one of the mechanisms underlying
learning to trust (FeldmanHall et al., 2018).

The studies described previously led me to a series of studies, which are a
direct descendant of my work with Jim. In these studies (Falvello et al., 201 54
Ferrari et al., 2020; Verosky et al., 2018), we did not use a false recognition
paradigm, but we studied highly related questions about the nature of the
associations between faces and the evaluative trait implications of behaviors.
In the experiments, participants were first presented with faces and beha-
viors, which varied in valence, and then evaluated the faces without the
presence of the behaviors.

As described in the previous section, people need minimal exposure to
faces to form trait inferences. The mechanisms underlying this finding are
straightforward to explain, given the computational work on models of
judgments. The trait inferences are triggered by specific configurations of
facial features. But in the case of trait associations with faces, there is nothing
in the physical appearance of the face that “codes” the association. For the
association to be retrieved, one needs to access a specific representation of
the person who performed the behavior, perhaps requiring extra cognitive

resources. To explore this question, we contrasted the effects of inferences
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: ::[)::123;11&1( \?sj)iiran:elarlz% 1té\e effects of ir}ferences from behavioral in-
e yeta . ). Rather surprisingly, the effect of inferences
ehaviors was detectable after 35 ms exposure to the face: participa
.-mh}latecil more positively faces associated with positive behaviérflhania:etz
lli\:):.tlat? with negative behahviorf‘ If anything, this effect was larger than the
of appearance (evaluating “trustworthy-looking” faces more positivel
Ill’.;,m“‘ untrustworthy-looking”). In a second study, we introduced apresponsz
‘y._;(‘,l;clt;el pro}cledure forgng participants to make rapid judgments.
eless, the effect of inferences from behaviors was detectable after 35
cxposure to the face, although the effect was reduced in Sizé Finall e
measured the recognition of the faces. Not surprisingly, as face: reccc ition
x;\(‘l‘caSTd, s0 did the effect of inferences from behaviors: th,e difference gi?\;tézg
:‘]\‘«P:V;Sujctixstr; :i)f ﬁiﬁs assocxhated‘ with po:?itive behaviors and the evaluation of
T e A negative information increased. But the effect of in-
l ””mﬁs ro;nh . ‘e ?VIOI”S was detectable at exceedingly low levels of face re-
,vl(t._\, ﬂt):.r is .e.fect emerged when parti'cipants reported recognizing the
ecognition value of three (on a nine-point scale), which was belo
the average value of recognition for novel faces. This was als:o the case for fz N
exposures as shortas 27 ms. These findings show how powerful soci 1‘1' ing s
in modifying person representations. e
! ,(] )l]“i znir gteicixjis()\:lt; Jim é)n ;pontaneous trait inferences, we used as many as
el et K: : Orsv zn o sefrved Fhat the effect size of the false recognition
et did ot seem to ary ﬁs a function of .t}}e number of face-behavior pairs.
[y s re limits on the‘ ability to form affective associations
i F,Lls’ we presented participants with as many as 500 face and behavior
;lllll l\(] :hv.ello ef al., 2015). We expected that as the number of faces and
o “,‘\ ¢ le éngreases, the effeq of inferences from behaviors on evaluation of
e tvi; )(L)IO f ecrease. Surpr@mgly, we found that this effect was as strong after
||m.‘.'1.xper;§:; ta;nsci behav&oi as after seeingv 100. A post-hoc analysis across
100 faces and beh ggested that the effect might start decreasing after seeing
. rc: snd chaviors. But given the post-hoc nature of the analysis, it re-
ey 0 be determined when affective associations with faces start breaking
| HQT1{:)t’l::rft‘lrpr151lr)1g ﬁndmg of the previous study was that we found similar
SH .fs‘glmc's. articipants were able to form affective associations with
e ‘“IM\VP.‘I \nu le1tb pos1t1ve or negative descriptions, and the strength of the
vas similar to the effect for faces. This finding suggested that both
kinds of affective associations (with faces and scenes) are driven by the o
ilfect-based mechanisms and that perhaps the rich person’attribflt'oC oo
CORRCS, whiﬁc‘h we posited in the case of spontaneous trait inferencesl aIrleprig;
‘n| " «.vu-\:::‘y:'. g ( ) t.'c.fr this _pf"f‘iib‘i.llit?]‘ we cc')ntrasted learning of associati;)ns with
carning of associations with places (e.g., scenes and houses)

(Ferrari ot ) The k i i w
| et al, 2020). The key manipulation was whether the statements were
iclevant (e.g., a behavior paired with a f; iti L
| (e, \llu havior paired with a face; a positive scene description with
i BCene sy > (3. ¢ yhavt i 1 .y
( or irrelevant (e.g., a hehavior paired with a scene). We found that
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when statements were repeated, participants formed affective associations
with places irrespective of the relevance of the source of these affective as-
sociations. This finding is consistent with a simple associative affect-based
mechanism. In contrast, affective associations with faces were much stronger
when the source of associations was relevant (e.g., behaviors).

Taken together, our findings show that people are remarkably good at
forming affective associations with faces from relevant behavioral informa-
tion, that these associations are specific to the person who performed the
behavior, and that they are rapidly triggered by the mere presence of the
person’s face. All these findings were foreshadowed by my early work with
Jim on spontaneous trait inferences and find a new expression in the recent
research of Melissa Ferguson, a peer from NYU and a member of the lab
groups of Bargh and Trope. Her recent work shows that implicit impressions
can be rapidly updated (just like explicit impressions) in light of relevant
behavioral information (Ferguson et al., 2019; Shen et al., 2020).

Beyond Inferences from Faces and Behaviors

All of the inferences described previously had to do either with inferences
from facial appearance or behavioral statements, but they need not be limited
to these two sources of information. People would use whatever information
is available to rapidly form coherent person impressions. Two recent research
examples are on inferences from bodily information and clothing cues.

Indeed, bodily information informs inferences of emotional expressions
(Aviezer et al., 2012a, 2012b; Aviezer et al., 2015; Hassin et al., 2013). The
driving force behind these studies was Hillel Aviezer, who was a post-doc with
me and Yaacov Trope. Before joining our labs, Aviezer had already shown that
people cannot ignore bodily information when inferring facial expressions of
emotions (Aviezer et al., 2011; Aviezer et al., 2008). An expression of disgust is
instantaneously perceived as anger, if the face expressing disgust is perched on a
body about to hit someone. We studied extreme real-life emotions (e.g., win-
ning, losing, pain, pleasure) and found that when people were only shown faces,
they could not discriminate between positive and negative emotions (Aviezer
et al,, 2012a). In contrast, when shown bodies, they were pretty good at dis-
criminating the valence of emotions. Yet, when asked what is the main source of
their emotion inferences, the majority of participants believed that it was the
face rather than the body. When provided with the intact images (e.g., faces and
bodies), participants rapidly disambiguated the emotional expressions without
ever occurring to them that the expressions were ambiguous.

The second example is about inferences of competence from clothing cues
indicating economic status (Oh et al., 2020). In this work, we asked participants
to make judgments of competence from faces. The critical manipulation was
that the faces were presented with upper body clothing that was either perceived
as “richer” or “poorer,” though none of the clothing indicated poverty. The
same face was evaluated as more competent when paired with “richer” than
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with “poorer” clothing. Moreover, in nine experiments, we failed to eliminate
this effect. We presented the faces for brief time, we told participants to ignore
the clothing, we told them that the people depicted in the photos worked similar
jobs and earned similar salaries, and we told them that the clothing was com-
pletely undiagnostic for real competence. In one study, we introduced large
Incentives (the participant who made judgments most similar to judgments of
the faces alone was paid $100). None of these manipulations eradiéated the
effect of clothing on inferences of competence.

Conclusion

Inferences about people are powerful and many of them have the char-
Acteristics of automatic processes (Bargh, 1994): they are efficient, often
unintentional, often uncontrollable, and often we are not aware of the cues
that really influence our judgments. When encountering other people, we
prab on whatever information is available at the moment to rapidly form
pontaneous person impressions. Spontaneous trait inferences are part of this
process. They are not just trait inferences; they are trait inferences that be-
vome integrated into the representation of the person. This is precisely their
functional significance. After all, information about past actions is a more
reliable source of person inferences than facial appearance or clothing.
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