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Diversity in Face Perception: Comparisons between Eastern and Western
Observers Roberto Caldara (University of Fribourg)

First of all, thank you very much for this invitation. My talk today is about diversity in face
perception, but as one diversity which is most important for me is diversity in you and me,
so basically, in the last few years we have tried to understand actually how human diversity

explains face processing.

[#: indicates slide number]

FHAN
So imagine now that you are Martian landing now on the planet and you start travelling the
world, the very first thing that you would realize is that, actually, there are human being, and

these human beings are different for very salient physiognomic variations, let us say skin color,

shape of the eyes, and etcetera.
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The Human ‘Race’

Hm
This actually defines the concept of race, which is a socially constructed concept. It is
universal. Everywhere we have this concept of race, and I will talk about how race actually

shapes face perception at the end of my talk.

<

However, there is something that is much more subtle, and it is actually more interesting,
and it is really getting much more interest recently is the concept of culture because culture
actually can define as what people are believing. For instance, being here today, even if I
see how you are dressing, how we are acting, we realize that actually we are very different,
so basically in Switzerland there are things that we do not do. For instance, just before I
see people exchanging cards. That is something that we do not do anymore in Switzerland,
for instance, or in Europe. Basically, culture can be seen as a force that actually shapes our
behavior. You know, it stronger than us. You adapt to your local culture. Actually, and these are

two sides of the same coin, race and culture.

FH10
Very recently people are starting to think that actually we should be more careful and take
advantage of these differences to really understand how we are. For instance, if you look in

medicine, if you go to the pharmacy nowadays and you go ask for a drug, they will give you
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31



= 4o

the same drug regardless if you are a man or a woman. We know that, for instance, there
are massive differences between men and women; body size, fat distribute on, so basically
the drug is not as effective on men or women. Moreover, there is actually a bias in medicine
because, actually, even all these drugs are often tested in the males. To a new drug, often it is
tested in males, which really generates a problem, and people in medicine are starting to be

more aware of this.

EsNe)

This is a very recent paper that came up in Cell one month ago. It is basically that they very
clearly show for the first time, you know, in Europe, before, actually, I saw ‘body size’ in the title
of health presentation, so diet is a big, big business in the Western countries because of the
problem of the obesity. If you go to a library, you will see 50 books of different diet programs,
and then if you ask the people, “Which one works?” basically nobody knows because,
obviously, there is not one diet program that works. Why does it not work? Well, actually, these
papers clearly show that, actually, we are different. A diet that will work for one person does
not necessarily work the other one. This is what was very clearly demonstrated in this nice

paper that came out one month ago.

I
Now, let us talk about the differences between Western and Eastern. We know that there are
differences, for instance, with the Asian first. I was in Scotland for eight years. This is the kind

of guy that you meet in the pub on Friday. We know that, actually, in Asia, it is very common
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that people after one drink they become red. This is called the ‘Asian flush’. We know thing for

a long time, and this is because there is a deficiency of a particular enzyme.

Ho0

Now, another difference that we know is that a different — so our societies are different, as
well as the structural levels, social levels. One of the differences is that, for instance, if you go
to food like you ate yesterday with Katsumi, basically the very first difference when I arrived
here is the chopstick. However, there is a lot softer one, so basically we had food yesterday,
and we shared food. The food is in the middle and you share food. If you go to Europe and
you order chicken, then you do share food. This is, again, something that is a striking contrast

between individualistic and collectivistic societies.

A Growing Interest for Controlling the Role of Culture

Ho

Now, if we move to psychology, academic, people are starting to think that we need to be
more cautious. Actually, this one is a paper on culture and neuroscience, but I very much like
this paper, which is called ‘The weirdest people in the world?’ because basically this said that,
actually, most of the literature in psychology is based on well-educated, industrialized, rich,
developed, etcetera, etcetera, so basically the people being tested are all Westerners (most
probably) and they are coming from very good universities in America and the UK and so forth

because when we do our research, you know, we ask our students to do our research. Then
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we publish these findings, but when you do this you realize that actually 96% of the subjects on
which the literature is based are coming from the Western countries, and 68% from the US, but
this is only 12% of the human population. What we know is basically based on 12% of the human

population, so basically we need to be more cautious.

HS-N0

Now, if you move to psychology and visual neuroscience, until very recently, we all thought
that the human vision is universal. You know, language is very easy to understand it is not
universal, but vision, we all have eyes, a visual brain, so is it really true? We started to do a
lot of fine human studies in the last few years; one, eye movements, and especially in face

processing because eye movements attain this particularity.

=X
This is something you do every day in the morning; you prepare your breakfast, and you so
that actually the eyes are anticipating what you are doing. This is a very nice tool that our brain

has, and it continuously ahead of what you are doing, so I like this example very much.

=+

This is the visual cortex, so basically one that is really important, the eye movements are
feeding the visual cortex with information, and they you solve a particular task, which basically
means, if you have two persons using two different eye movements as a strategy to do the

same thing, it means that actually the brain is working on different representations, and the
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task can be solved in two different ways, which is really problematic for unique concept in, let

us say, face processing.

#=*0

When we started to do the studies (so this is one of the first studies in eye movement), you
see that, at least in Westerners, when they look at faces, they do this triangular fixation pattern.
We decided to investigate whether this is very true across cultures for facial recognition and

expression of emotion.

Face Recognition

©O_ b~
#1|1

I will start with face recognition.

#X

The very first thing is that what was mentioned before, we allotted our technique to analyze
their movements because, just before us, people were using this regional interest as you can
see here. They could be problematic because we see they vary from one study to another, and
people were counting the number of fixations landing in one region or the other. For instance,
how do you segment this region like this or this like the right? It is completely arbitrary, which

can be problematic.

= i)
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=
Therefore, we decided to create an iMap, and iMap is a MATLAB toolbox box. It is free of

use, so if you want to use it, just use it.

#Q-

When we did this study, actually what you see here are fixation patterns of people trying
to memorize faces. These are Western Caucasian observer and the East Asian observer, and
they render these regions indicated. As you see, we have the triangular fixation pattern of

Westerners. However, the Asian tended to fixate much more in the middle.

Y

Okay, and you can see this much better here, so when you do the subtraction, you see that
actually the Westerners here in red, they tend to fixate much more on the eyes, whereas the
Asians fixate in the middle with the same performance. This is important, so they achieve the

same performance in face recognition with two different strategies.

Q-

Again, we are different, so to really see whether the Asians were recognizing these faces
from the nose, we used the gaze-contingent technique in which basically we restricted vision
with two, five, and eight degrees. Why? Because the logic was, if people from Asian are really
using the nose, then in this condition in which they can only see their nose, they will not move

the eyes and will recognize faces from the nose. If they are using something else, they need to
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move. This is the critical condition because, in this condition, you can stay in the middle and

you see all the face features.

HQ

When we did this, what we discovered is this; there was no difference anymore between
Westerners and Easterners with the viewing window of two degrees of visual angle. With five
degrees, again, no difference. However, at eight degrees, people from the East, they go back to

the original strategy of fixating in the middle.

#HE-Q
Well, this effect has been really replicated by other groups, even by Katsumi. What does it

mean?

H#Q
It means that, actually, you can solve the face recognition problems with two different

strategies.
#+R-8

You can be local like the Western way. You can be more global like the Eastern way, and both

strategies are as effective for face recognition, so there are at least two strategies.
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Facial Expression of Emotions

a3

Now we will move to facial expression of emotions. An example that I use all the time
is imagine that you have these apples and you ask Japanese and US farmers to categories
these apples, and here you have the performance in blue for US and then red for Japan. The
difference is the error between the two farmers. Here, as we can see, we have 39% differences
for some of these apples. On average, here you have 21% difference between the two groups
of farmers. If I will ask, do you think that apple categorization is universal (imagine if you are
a business), what would you say? No, because it is such a huge difference the two that it could

not be universal.

&

However, these are the same data that have been used. They claim that facial expression of
emotion is universal. It is exactly the same data, and for many, many years, people are claiming
that it is universal based on the data. Do you know why? It is because just every performance
here in red, it is above chance level. However, this does not mean that it is universal in our

point of view because you cannot ignore differences of 39% between the two groups.

8
Therefore, we decided to investigate again with eye movements this phenomenon to see

whether facial expressions are universal.
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3
When we did this with Caucasian/Asian faces where we had two groups of observers, the
very first results that we found is that East Asian observer, they were starting their fixation

here.

a3

They were never going to the mouth, and this effect actually we could explain it, with the
emoticons because in our country, as you can see here, we move from one expression to the
other by emphasizing information from the mouth. However, your emoticons, they are much
more emphasizing information from the eye region to convey one or the other expression.
You see the mouth is neutral and the eyes are conveying an expression, so expressions are not

universal.

HR

But, why did we find this? Ekman created a FACS coding for all of the expressions based
on the activation of these muscles. However, all these faces that we used here, even they are
East Asian here, the problem is that, when they created the database, they asked the people to
reproduce the FACS coding of the Westerners. This is problematic that is the reason why our
East Asian participants do not have an advantage in recognizing express here because these

are the expressions expressed in the Western way, not the Eastern way.

= i)
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HG
As you can see here, for instance, this is very popular that disgust is the activation of a

particular set of muscles.

&

To overcome this problem, what we did in another experiment, we selected the faces you
just have seen and averaged them, and then on the top we added some noise. It is pure noise.
Then we ask the people, we said, “Okay, you are about to see very subtle expressions, so you

have to categorize that man being happy, neutral, and so forth.”

#3-2
We had, again, Western and Eastern participants doing this task. For instance, you are
seeing like this, a trial like this, and you say, “Okay, which one is happy?” Then you put the
noise mask in the happy box. Let us say this one is anger, and so forth, and you did this many,
many times, 12,000 trials per subject. What we see that you will see about in one second is that,
actually, the noise starts to be organized, as you can see here. When you put the noise, again,

on the top of the average face, you see some expression emerging.

e
An interesting thing about this is that, when we did this across the two cultures, the
Westerners were using, again, all of the features to categorize expression, whereas in East Asia

they were using the top part of the face.
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However, perhaps the most convincing evidence comes from the experiments that we did
very recently. You see these faces here in which actually the actual units are moving, and I
must praise Philippe Schyns for this, very nice and elegant I think. The task of the subject is,

again, to categorize these expressions.

=*#Q

Then we can reconstruct. You know, you put all of the responses in one box, and then you
will see the expression emerge. When we did this, what we found is that, again, the Western
Caucasian, the fact that you see here all of these squares means that there was a lot of cohesion
between the muscle that had been used and the observer, so across Western Caucasian
observers, we categorized the expression by the using the same muscles, and that is what you

see here. However, East Asian, there was much more confusion.

I

The other interesting result is that, again, we Caucasians use much more the mouth
to convey expression, whereas the East Asian, they use much more the eyes to convey
expression. You can see here that it is very difficult to categorize these expressions on this
kind of side. It is not clear. You see the difference here in the eyes, much stronger than here,
so the signals are conveyed by the eyes much more from the eye region much more in the
East Asian cultures than in the Western Caucasian culture, we are using much more of the

mouth. Then you see it again the last time. Look at the differences for instance here in the

= i)
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eyes. You see much more differences here, much more difficult to categorize this expression

from the Caucasian faces.

w3

When does it start? I think that Masami just said it before. We did this experiment and we
just finished, so we ran babies in here, in UK, and what we found, actually, I will just emphasize
these results here, so basically we found again the same results that we found in the others

already at seven months.

HS
You have these differences. The East Asia, so the Japanese babies, they tend to look much
more in the eyes when they are decoding expression compared to the Caucasian babies that

tend to look at the mouth, so at seven months it is already done.

Nature or Nurture?

t~_ 00
H -5

Now the question you can have is, “Is it nature or nurture? Is it genetic or is it cultural?”

R
We tested Swiss-Korean adoptees, so these adoptees arrived in Switzerland at the age of two

months (most of them), between two and six months, so they are culturally Swiss. They are
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genetically Koreans. We recorded their eye movements, and we projected their movements
a Bayesian model, and actually the results are very clear. The Koreans were kind of super

Caucasian.

#3
Then we did another very simple experiment. It is a visual saccade test. In this experiment,

people are required fixate here. When the dot appears, you just have to saccade to this dot.

=3
Actually, people have found differences between Chinese and Westerners. Chinese are faster
to this task and they much more express saccade. We do not know why, but it is an effect that

has been revolved already in two studies. I just put the two studies here.

3
Actually, when we did this, what we found is that the Swiss-Koreans were behaving again
like the Westerners. The East Asians had much more express saccade, and the South Korean

adoptees are really similar?

(8
What does it mean? That even for this very simple eye movement, the adoptees are like
Westerners, indicating that culture is responsible to their patterns and not nature. It is not race.

It is not genetic. It is something that you learn. We do not know why, but it is really culture.

= i)
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Basically, I hope that I have convinced you that actually there are differences in processing the

faces. It is not universal. Nurture is responsible for these differences.

The Other Race Effect

3

Okay, just to finish, because this is about one minute, for the other side of the coin, I told
you about race. We have been working on this. As you can see here, this has in fact has been
reported for a long time. This is an Indian woman manifestation. As you can see, you have
this impression that they all look the same. They all look alike, in fact. It is a fact, again, that is
universal, so basically for you, perhaps, European people they all look alike. For us, you all look

alike because of visual experience.

Hi8

We have been working for years on this first computational model that reproduced these
effects. We always claimed that actually there was nothing social about this. It is not a social
stereotype. It is something visual. It is visual experience. Actually, this model, without entering
into the details, reproduced the other race effect. It is a computer that you train with one
race and then you show the same race or the other race in studies, so we provide a statistical

physical explanation of the other race effect.
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This other race effect starts quite early, so very, very early. After 100 milliseconds for your
brain, actually, they all look alike. It is in the visual area, so it not something that is frontal, so it

is visual.

H#13
Very recently, we found that this other race effect, again, without entering into the details,
even for voices. Even for voices we have the other race effect, so for us, it is much easier to

categorize voices that are Westerners.

Conclusions

R
Both things actually shape face perception, so early detection of race could really help you to
say: Is it my group or not my group? Culture and race shape face processing and human social

interactions.
B2

I would like to thank all of my collaborators. Especially Philippe Schyns and Rachael Jack for

the part on the emotional work and you for your attention. Thank you very much.
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