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Effect of the changesin facial expression and/or identity of the model

on a face discrimination task

Fernando Carvajal, Ruth Vidriales, Sandra Rubio and Pilar Martin
Universidad Auténoma de Madrid

The present study examined the cognitive evaluation of facial expressions. The amounts of time taken
by 32 participants (from the general population) to find the different face in a set of photos where 31
faces were the same and only one was different, were analysed. The variations of the faces were due
to identity and/or facial expressions (happiness, anger, neutral or combinations of these). The results
showed that the happiness expression was detected the fastest and that the processing of this expres-
sion was made in a gestaltic way. They also showed that the recognition of the facial identity and the
recognition of the expression were carried out by independent ways of processing.

Efecto de las variaciones en la expresion facial y/o en la identidad del modelo en una tarea de discri-
minacién de caras. El presente estudio examinala evaluacion cognitiva de la expresion facial. Se ana-
lizaron los tiempos invertidos por 32 sujetos de la poblacién general en detectar la fotografia de una
cara diferente entre un conjunto de treintay una caras iguales. Las variaciones en las caras podian co-
rresponder a laidentidad y/o ala expresion facial (aegria, ira, cara neutra o combinaciones de estas
tres expresiones). Los resultados indicaron que la expresion facial de alegria fue la que se detecté més
répido, que el procesamiento de dicha expresion se hizo de manera gestélticay que el reconocimiento
delaidentidad facia y €l delaexpresion facia siguieron formas de procesamiento independientes.

Studies carried out with babies, children and adults, emphasise
the accuracy of the human perceptual system in the discrimination
of facia cues (Carvaja and Iglesias, 2002; Olivares and Iglesias,
2000). Neuropsychological and psychophisiological data also
shows evidence of the existence of different cerebral areas,
selectively implicated in facia information processing. Other than
this, it has been more difficult to find the precise anatomical
circuits that support facial expression and identity information,
than other neuropsychological systems.

It is suggested that the right cerebral hemisphere is more
accurate than the left in facia information proccessing (Borod,
Koff, Yecker, Santschi and Schmidt, 1998; Schmidt, Hartje and
Willmes, 1997). Data from patients with cerebral damage also
show that facial identity recognition can be relatively independent
of facial expression recognition. Parieto-occipital circuits are
thougt to be relatively more implicated in identity recognition and
frontal-temporal areas are thougt to be relatively implicated in
facial expression identification (Braun, Denault, Cohen and
Rouleau, 1994). However, patients with inferior pariental cortex
and mesial anterior infracalcarine lesions are susceptible to facial
expression disruptions (Adolphs, Damasio, Tranel and Damasio,
1996), and some prosopagnosia cases have been associated with
occipital-temporal lesions, but also with damagein mesial anterior
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and temporal areas (Damasio, Damasio and van Hoesen, 1982;
Tovee and Cohen-Tovee, 1993).

In accordance with this view, ERP studies find differences in
time and scalp distribution. While matching for identity was
associated with N400 el ectrophysiological components in fronto-
central areas, matching for expression was associated with a
centro parietal P300 response (Minte, Brack, Grootheer,
Wieringa, Matzke and Johannes, 1998). It seems that taking into
consideration ERP responses and the structures implicated in
identity and expression matching of faces, it can be concluded that
the two functions are executed by different neuronal systems.

Specifically, in relation to expresson and emotional
recognition processes, it has been demonstrated that some nuclei
of the amygdala complex are essential in processing affective
significance of some emotional expressions, specialy fear
(Adolphs, Tranel, Damasio and Damasio, 1994; Braun et al., 1994;
Phillips et a., 2001). Also, some interconnections between
amygdala and prefrontal cortexes have been found. This could
reflect an adaptive ability to control our primitive emotional
responses through conscious evaluation (Hariri, Mattay, Tessitore,
Fera and Weinberger, 2003; Nomura et al., 2004).

With regard to hemispherical asymmetries, while some studies
suggest the predominance of the right hemisphere in identification
and expression of all emotions (Anderson, Spencer, Fulbright and
Phelps, 2000; Bowers, Blonder, Feinberg and Heilman, 1991),
others indicate that the hemispherical asymmetries are involved
with emotional value. According to this view, negative emotions
would be located in the right hemisphere, and positive emotions
would depend on left hemisphere activity (Adolphs, Tranel and
Damasio, 2001; Burton and Labar, 1999; Davidson, 1984; 1993;
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Kinsbourne and Bernardo, 1994; Lee, Loring, Dahl and Meador,
1993; Mandal, Borod, Asthana, Mohanty, Mohanty and Koff,
1999; Sutton and Davidson, 1997).

Finally, it should be pointed out, that the asymmetries
described in the case of emotions are more evident in facial
expression and recognition of emotions through the face, being
less clear when they are evaluated by prosody (Adolphs and
Tranel, 1999; Adolphs et al., 2001; Anderson and Phelps, 1998;
Dronkers, Pinder and Damasio, 2001).

From an ethological view, the importance of facial information
is also emphasised, especidly its role in faciad expression
recognition and in social interactions. Concretely, when the task
consists of detecting aface in acrowd in photographs of different
faces (face- in- the- crowd effect), Hansen and Hansen (1988)
found that an «angry» face in a «happy» faces crowd was detected
faster than a «happy» face in an «angry» faces crowd. These
results lead the authors to conclude that facial expressions that
have a potential threat, are processed more efficiently than others.

On the other hand, results obtained by Hampton, Purcell,
Bersine, Hansen and Hansen (1989) contradict these previous
findings, as do those of Byrne and Eysenck (1995). Using neutral
faces as a distractor stimulus, they found that the speed of
processing was shorter when participants had to identify a
happiness expression than when identifying an anger expression.
The authors concluded that the facial expression of happiness is
the easiest one to identify, and this could be attributed to the higher
prevalence of this expression in social contexts.

In his research, Ohman et a. (Ohman, Hamm and Hughdal,
2000; Ohman, Lundqvist and Esteves, 2001) used schematic
drawings of faces instead of photographs that differed in the
details of the angles of the mouth and the eyebrows. The results
supported those obtained by Hansen and Hansen (1988) because
the anger expression was the fastest in being detected. This effect
was independent of familiarity or novelty of the emotion, because
the advantage was observed when anger expression were
compared with very common configurations in socia contexts
(happiness and neutral expressions), or with others less frequent
(sadness or mixed expressions, such as the eyebrows of an anger
expression with the mouth of a happiness expression).

In this study, we set out firstly (as Ohman et al. 2000 and 2001)
to evaluate which facia expression is detected most quickly and if
facial processing is carried out in a gestaltic way or attending to
isolated elements. To do this we used photographs (instead of
drawings) of a model that showed different expressions of
happiness, anger and neutral (trying to improve ecological
vaidity).

Secondly, we tried to evaluate the independent suppositions
involved in facial identity processing, and facia expression
processing. One of the ways to establish the relationship between
cerebral functioning and behaviour is to use the correlations that
are present between them. The anatomo-clinical method has
followed this approach frequently, trying to correlate structural
and functional measures (for example, Chiarello, Kacinick,
Manowitz, Otto and Leonard, 2004; Marshall and Gunn, 2004).
Also, it has been considered that correlations of regional cerebral
blood flow or regional cerebral metabolism among brain regions
reveal their functional connections (e.g, Horwitz, Duara and
Rapoport, 1984; Young et al., 2003). Lastly, another classical
method is to define the correlations between cognitive processes
in relation to the correlation established between two different

measures of them (for example, Bates, Salcedo, Saigin and
Pizzamiglio, 2003; Moulin, James, Freeman and Jones, 2004).

Taking this view into account, we used different crowds where
the stimuli could vary in three different ways: facial expresion,
model identity or both. It is suppoussed that the correlation
between answer latencies in the crowds will constitute a measure
of the relationship between facial identity processing and facial
expression processing.

Method
Subjects

A tota of 32 volunteers took part in the sudy (16 maes, 16
females), with ages between 18 and 26 yearsold (M= 21.37, Sx= 1.82).

Stimuli

We used thirteen «crowds» with 32 photographs of a single
face in each, arranged in 4 rows and 8 columns, with only one
photograph different from the others. In ten of the crowds
photographs of a female model were used. In the other three,
photographs were faces of two male models.

To compose the first ten crowds, three photographs of one
woman with different facial expressions (happiness, anger, and
neutral) were used. To these three basic expressions, other mixed
ones were added. These were four combinations of the three basic
ones, showing different expressions on the lower and upper parts
of the face. In all these cases, one of the two parts of the face was
a happiness expression and the other part could be anger or a
neutral expression. Two of the ten crowds were photographs with
happiness facial expressions crowds, where the different one was
either anger or neutral; four of the crowds were composed of anger
facial expressions, and the different photograph could be a happy
face, a neutral one or a combination of happiness and anger; and
the other four crowds were composed of photographs of neutral
faces, and only one with happiness or anger, or a combination of
neutral face and happiness.

In the configuration of the last three crowds, photographs of
two male models, posing a facial expression of joy or of anger
were used.

In those crowds, 31 photographs belonged to the same model
that was showing the joy expression in all of them, and the other
photograph could be one of the same model with an anger
expression, or the other model with the joy expression. In the |ast
crowd, the different photograph was one of the second model
posing anger.

Procedure

A computer screen was used to present al the crowds stimuli.
Participants had to indicate if all the photographs in the crowd
were the same, or if one of them was different, pressing the space
bar when they had the correct answer. Time used in the task was
recorded by the computer.

To control if the position of the different photograph could
affect the answering speed, each stimulus was presented in three
different times. One of them, the position of the different
photograph was aways the same (row 3, column 7), and could
vary randomly in the other two presentations.
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To the originad 39 crowds (13 stimuli in three different
presentations), 16 more were added. In these 16 new presentations
al the photographs were the same. Twelve were composed with
the photograph of the female model (with ajoy, anger, or neutral
facial expression), and the other four were designed with
photographs of the first male model, always showing a joy facial
expression. The 55 crowds were presented in two different orders.
Half of the subjects were shown the first order and the other half
worked with the second one.

Each participant was individually evaluated, and after the
instructions, 12 training stimuli were presented. In these training
crowds, 32 drawings appeared. In six of them all the drawings
were the same, and in the other six one drawing was different from
the others.

Results

When all the photographs were the same, participants did not
commit any errors, and they got 97.8% of the answers correct
when the crowd had a photograph different form the others.

Using the Friedman test, and taking into consideration only the
right answers, the possible variations of the answering speed (due
to the changes in the photograph positions) were analysed. No
differences between the three types of presentation were noted
(there was only a significant result in the anger expressions crowd
that contained one different photograph of the neutral expression,
%x2(2, N= 26)= 6.87, p<.05; athough, subsequent comparisons did
not find any difference). Therefore photograph position did not
affect answer latency, the following analyses were carried out with
the mean times for each stimulus (see Table 1).

After that, twvo MANOVAS were carried out. In those analyses
the dependent variable was the answer latency. In the first
MANOVA, results of the 10 stimuli that differed in the type of the
facial expression showed by the model were compared. In the

Table 1
Answer latency (in seconds) of each presented stimuli

(A) FEMALE MODEL

Same Different

photographs photographs M S

Joy Anger 381 0,90
Neutral 3,93 1,00

Anger Joy 3,15 114
Neutral 373 0,72
Upper: joy / Lower: anger 4,07 0,87
Upper: anger /Lower: joy 3,98 0,83

Neutral Joy 342 1,13
Neutral 3,69 1,02
Upper: joy / Lower: neutral 4,09 0,86
Upper: neutral /Lower: joy 4,25 1,01

(B) MALE MODEL

Same Different

photographs photographs M Sx

Model 1/ Joy Model 1/ anger 322 0,96
Model 2/ joy 379 0,96
Model 2 / anger 310 0,93

second one, the answer latency in the three stimuli that varied in
facial expression and/or model identity were contrasted.

The first analyses were significant (F(1,31)= 1058.28,
p<.0001), and the subsequent comparisons (Tukey a) showed that
participants could identify more quickly: (1) A happiness
expression in an anger crowd than an anger expression in a
happiness crowd; (2) A happiness expression in a neutral
expressions crowd than a neutral expression in a happiness crowd;
(3) A complete happiness expression than mixed expressions of
happiness, when distractor stimuli were angry or neutral faces.

The second analyses compared answer latency in the three
stimuli that varied in the facial expression, the identity of the
model or both. These results were also significant (F(1,31)=
738.79, p<.0001), and longer reaction times were found when
model changed and facial expression remained the same. There
were no significant differences between the other two stimuli
(Tukey a).

Finaly, answer latency of these last stimuli were correlated.
The correlation of the stimulus that varied in facial expression and
the other that varied in facial expression and in model identity
simultaneously was significant (r= 0,58; p<.0,1), but the
correlation between the stimuli that varied in model identity and
the other with the facial expression variations was not (r= 0.27;
p=.13). Likewise, no correlation was found between the stimuli
that varied in model identity and the other that varied in model
identity and facial expression simultaneously (r= - 0.11; p=.52).
When answer latencies between these three stimuli and the first
ten (those with the same female model with different facia
expressions) were carried out, the results were lower for the
stimulus that varied in the identity (M= 0.23, Sx= 0.18), than the
those that varied in identity and facial expression (M= 0.48, Sx=
0.11), or those stimuli that varied only in facial expression (M=
0.61, Sx= 0.12).

Discussion

The main objectives of this study, proposed in the intoduction
were focused on emotional facial expression. In particular, our aim
was to evaluate which is the facial expression detected most
quickly; which facial elements are more relevant in its processing
and finally, to explore the relationship between facial expresion
processing and facial identity processing.

The main results obtained in the study were: (1) Happiness
facial expressions was the fastest in being detected; (2) Detection
of happiness expressions was done in a gestaltic way, and not by
processing single elements of the faces and; (3) Facial identity
recognition and facial expression identification were carried out in
two independent processes.

In contrast to the argument described in the introduction, first
result do not replicate the obtained by Ohman et al (2000, 2001).
On the contrary, it confirm those studies that emphasise that
happiness expressions are the easiest to identify (Byrne and
Eysenck,1995; Hampton et al, 1989; Harrison, Gorelczenko and
Cook, 1990; Wagner, McDonald and Manstead, 1986). It would
seem that threatening features that represent afacial expression do
not determine the processing speed. It is possible that the role that
this expression plays in the social context is the main element
(taking into account its frequency and its affiliative function). It is
then possible, that unlike to expressions such as happiness (where
its facial component is emphasised), in expressions such as anger,
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other features like vocal or bodily behaviours have more
importance or it could be that alternatively, this importance could
be attributed to contextual variables (Caballero, Carrera, Sanchez,
Mufioz, and Blanco, 2003; Carrera and Ferndndez -Dols, 1994;
Galati and Lavelli, 1997).

The second results reflected that participants spent more time in
taking the decison when the different photograph belonged to a
mixed configuration (happiness only in ahalf of theface), than when
it was a complete happiness expression. Although attentional
mechanisms can influence physica properties independently, or can
influence categorial information depending on task requirements
(amongst others) (Funes and Lupiafiez, 2003; Rosdll6 and Munar,
2004), attending to these results and according to other authors
(Donelly and Davidoff, 1999; Seitz, 2002), we conclude that
happiness facial expression differentiation is done in a gestaltic way
and not primarily by processing isolated facia elements. If decision
would have been taken, only attending to the information showed in
a hdf of the face, answer latencies should have been the same,
independently of the information showed in the other half of theface.

With respect to the role of the model identity in relation to the
facial expression, the results showed that reaction time
correlations between those tasks where the participant had to
differentiate between facial expression were significant, and were
not significant in the task where the participant had to discriminate
between model identity. Furthermore identification of the different
photograph was faster when facial expression varied, than when
the model changed. When the participant had to differentiate
between two different emotions, answer latency was similar

independently of who showed the expression (the same person or
two different people). However, participants spent more time
discriminating between two models that showed the same
expression. It would seem then, that facia expression and model
identity recognition use two different procedures, and that facial
expression processing is the fastest. In addition to emphasising the
independence of the two processes, we think that this result can
have implications in other tasks where the differentiation of
identity is required, this is because participants can give their fina
answer perceiving features such as facial expression and not the
identity of the person. On the other hand, we should emphasise
that we cannot conclude that facial identity proccessing is carried
out in a gestaltic way (as it happens in expression proccessing),
because according to the main objectives of the study, the
procedure only allowed us to analyse which were the relevant
facial elements in facial expressions processing, but not if these
elements were relevant in identity facial proccessing too.

In conclusion, we want to point out that this study is the first
step in an investigation about cerebral speciaization in facia
information proccessing. Our next objective is to validate these
results with other data obtained in neurological patients with focal
damage, and studies of cerebral activity using functiona
neuroimaging techniques.
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