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The question of whethier the face -can ‘provide accurate information

about emotion has been the central issue since. the beginning of re:.

search onthe face: ‘Althotigh there may even well be legitimate re-
search questions if the face provides only inaccurate information, for
example, in understanding a source of stereotyping and misinforma-
tion in person perception, the determination of accuracy has been piv-
otal in the ebb and the flow of research activity on the face: In this
chapter we shall document our claim that there“is now sufficient. evi-
dence of accurate information to merit renewed and vigorous research
on the face and emotion. In so doing, we shall directly challengé' the

reviewers of this work. s %

misinterpretations, based in pait'on mi‘éinformaﬁon, provided fbyi“pést'

‘The reader may wish to refer to Chapter 1, where the probléms of

establishing accuracy criteria were discussed. Accuracy was defined as
- correct information of some nature being obtained by some means from

facial behavior..As such, accuracy. does not necessarily entail accurate

information about emotion; in addition to the finding of accuracy, rele-
vance of the accuracy to some aspect of the phenomena described as
emotional must be demonstrated. Major methodoelogical problems en-

. countered in the main types of accuracy criteria, which will be discussed.

in this. section, were feviewed. In this chapter, we shall’say that an
investigator obtained evidence of accuracy-whenevér the observers were
correct more often than would be expected by chancei(p < .05). "
Although either a judgment or a component approach’(see Chapter 2)
could be ‘employed in experiments on accutacy; althost:all of the re-
search has used a judgment design. We shall consider thesé first-and

then discuss the few studies that examined accuracy by measuring facial

components. “
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4.1. Can judgmehts of emotion be accurate?

The question of whether observers could make accurate judgments of -
emotion was the key issue'in the first period of research from 1914 to
1940, and the answer to this question was an important determinant of
interest in the face and emotion, except for those who turned to the
study of the vocabulary of emotion judgments. In their highly influential
reviews of this literature, Bruner and Tagiuri (1954, p. 635) and Tagiuri
(1968, p. 399) wrote: - : T A :
Some writers have reported that, whatever the nature of the expres-
sive stimulus, the number of correct recognitions of emotions on the
part of their subjects did not exceed the number that would be ex-
pected on‘a chance basis (for example, Fernberger, 1927, 1928; Guil-
ford, 1929; Jarden & Fernberger, 1926; Landis, 1924, 1929; Sherman,
1927a - all of whom employed photographs of real emotions elicited
in the laboratory). Others have shown that emotional expressions
can be labeled with considerable accuracy (for example, Darwin,
1872; Feleky, 1914; Goodenough, 1931; Langfeld, 1918; Levitt, 1964;
[P.K.] Levy, 1964; Munn, 1940; Ruckmick, 1921; Schulze, 1912; Strat-
ton, 1921; [D.F.] Thompson and Meltzer, 1964; Woodworth, 1938).
It is no wonder that investigators might lose interest in this uninviting
lopic or, at the least, in the question of whether the face provides valid
Information about emotion. But Bruner and Tagiuti were factually incor-
rect and misleading. They enhanced the credibility of the negative find-
Ings on accuracy by saying that all of these experimenters utilized
photographs of real emotions elicited in the laboratory. This is true only
0f Landis and Sherman. Fernbergér, Guilford, and Jarden and Fernberger,
whom they also credited with such laudable research methods, instead
dludied artists’ drawings, not photographs, of posed or remembered
behavior, not of real emotions elicited in the laboratory. Guilfotd stud-
lec the Rudolph faces, which are sketches made from photographs of an
fictor posing; Fernberger and Jarden and Fernberger studied the Boring
snd Titchener (1923) version of Piderit’s drawings of the face, which
jpresumed to show emotions in terms of separate facial features. Earlier
(Section 2.7), we discussed the reasons why the use of drawings of the:
{ace have only the most dubious relevance to studies of accuracy and:
why we have excluded all such studies from this review. Among the
Bluclies cited by Bruner and Tagiuri as providing positive evidence on
ficcuracy, we have excluded Langfeld because he also used the Rudolf
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faces, Levy and Stratton because they did not study the face, Schulze '

because his book was not available, and Ruckmick because he used only
nine observers,. The negative studies remaining in Bruner and Tagiuri's"
list,. those of Landis'and Sherman, were widely criticized and at least:
pattially contradicted in the literature prior to their 1954 review. g

.'No research on accuracy has completely satisfied the requlrements |

outlined earlier.in our methodolo gical framework. Nevertheless, we shall'
show fhat reliable ‘eviderice of accurate judgment can be obtained for:
studies of posed behavior by taking into account findings across a num-
~ ber of ‘experiments; judgments do coincide with the posers’ intent. Al-

though there'is.not as muchevidence in regard to spontaneous behavior,

what thete is suggests a positive, rather than a negative, answer. Before -
-considering these studies, however, we shall first analyze the Landis
and Sherman’ experiments, bringing together past criticisms, our own

framework; and relevant other expetiments, all of which raise:doubts
about thelr fmdmgs, inan attempt to 1ay these two expenments fmally

torest L nod ‘ R ;

fotri s

The Landls and Coleman expenments

In h1s 1924 and 1929 studies Landis took still - photographs ‘of tus 25
subjects in‘a"series of 17 situations, which included listening to music;"
lookinig at pornographic: pictures, smelling ammonia; being shocked,
decapitating a live: rat, etc. Brief ‘introspective’ réports were obtained
- afterieach situation, but these were kept short becatse Landis wanted a
“eumulative distutbance” (dn aim that provides the basis for one of the-
miethodological criticisms to be discussed shortly):Four of the ‘subjects
were later asked to remerriber each situation and pose a facial behavior
for each. Photographs were taken by the investigator when he rioticed a
change inthe face. Landis sele¢ted 77 from the 844 photographs for use
ifi‘his judgment study; 56 were from the-initial situations,. 21 from the
rememberéd, posed situations} the sampling included the behavior of 22
of the 25'stimulus petsons. Landis said he selected pictures for usein his
judgment study that he thought were expressive. Forty-two observers
judged the photographs, describing in their own words the emotior felt
by the stimulus person, the situation that might have elicited the resc-
- ‘tion, and 'theit feeling of certainty about their judgment. - ‘

. Landis reported that the results clearly showed that the emotmns
judged and the situations described by the observers were completely
irrelevant to both the actual and the posed situations ag well as to the
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introspective teports made during the actual situations, He attributed
the discrepancy between the inaccuracy of his observers and the accu-
racy found by other investigators to the latter having used posed facial
behavior, considered by Landis to be a specialized, conventional,
languagehke behavwr, Wthh does not occur when people actually feel
emotion. -

Although thete'are many grounds for criticizing Landis’s experlment,
we shall look into’ only three of these, which can, at least m part be
supported by reexamination of Landis’s data.

The first criticism arose from Davis’s (1934) reanalysis of Land1s s data
on the components-of facial behavior (a separate study by Landis of the
yecords from this experiment). Davis found a tendency for the behaviors
shown in the later situations to correlate with each other morethan with
the earlier situations. Davis 1ntéri5réted this as resulting from the cumu-
lative effect.of: expetiencing the various situations in Landis’s ‘experi-
ment, and as previously noted, Landis purposely kept the subjects’
self-reportsbrief in order to enhance a cumulative disturbance. If, how-
ever, the disturbance were:¢umulative, thatis, if there were a'tendency.
for the emotions experienced in one situation to carry over to'the next
and for a-disturbed or stressed reaction to buiild, then it would have been
extremely difficult for observers, wheh they saw the facial behavior from
ench situation; either to'discriminate separate, different'emotions or to
guess the specific eliciting circumstance. Only if the situations were not
cumulative, “only-if ‘each situation” elicited a different reaction, would
there be a chance:for the occtirrence of differing facial responses that
could provide a systematic basis for the observer to appraise the particu-
lar emotion or situation when viewing a particular face: (Coleman, 1949,
took Davis’s ctiticism of Landis's experimetit seriously, built rest periods
Into his expenment to'diminish any cumilative effect, and attributed his
jpositive results to his’ succeedmg in. ehmmatmg a cumulative effect We,
ghall consider Coleman’s study shortly.) - . i W

A second criticism of Landis’s experiment, ﬁrst raised by Fr01s-W1ttmann
(1930), is that Landis’s situations might not havé elicited the same’emo-
tlon in all of his subjects; Arnold (1%0) and Honkavaara' (1961) later
taised the same question. Furthermore, it is possible that each situation
might have evoked more than one emotion, either simultaneously as a
blend or consecutively. Looking at pornographic pictures, for example,
o1 reading Krafft-Ebing case histories might elicit disgust in one subject,
happiness in another, disgust-anger in a third, etc. If such variations did
occur, then it would be highly unlikely that observers would be able to
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achieve accuracy on one of Landis’s two accuracy criteria, correctly guess-
ing the eliciting circumstance. But his other accuracy criterion; the sub-

jects’ self-reports of their experiences, could provide a more useful basis

for measuring accuracy because, if subjects responded differently and
reported these differences, observers might correctly judge information
related to these self-reports, even if they failed to identify the eliciting
circumstance. Such was not the case, however; Landis explained failure
on this second accuracy criterion as error inherent in such flimsy data as
introspection. After first considering the criticism under review, that
Landis’s situations were not emotion-specific across subjects; we shall
then consider a third criticism, that Landis’s experimental procedures
led his subjects to mask or control their facial behavior and not to reveal
their actual feelings. If that were so, then self-reports would indeed be a
poor source of information for establishing accuracy. - "

Let us examine now two aspects of Landis’s data tha‘c support the
second criticism, that the eliciting situations were not-emotion-specific
across subjects. Landis’s listing of the subjects’ introspective reports
showed that in only 2 of his 17 situations did even half of his stimulus
persons report feeling the same emotion. Furthermore, his observers
failed to judge accurately-the posed facial behaviot that his subjects
recreated for these situations, thus contradicting Landis’s belief that
stereotyped posed behaviors would be accurately judged. Landis did
not attempt to explain why his observers were unable to judge his sub-
jects’ poses accurately. An-explanation consistent with the second criti-
cism is that most of his 17 situations were probably not associated with
any single emotion for all of his posers, who thus emitted various facial
behaviors; depending on:the emotion they believed to be associated
with a given situation.” Landis’s negative results on the judgment of
spontaneous behavior in his situations would be more credible if he had
found that poses of behavior thought to be relevant to these situations
could be accurately judged.

The third basis for criticism, first made by Murphy, Murphy, and
Newcomb (1937) and repeated by both Arnold and Honkavaara, is that
Landis might have unintentionally encouraged his subjects to inhibit or
mask their facial responses to his situations. Landis mentioned this possi-
bility but, unaccountably, dismissed it. A number of aspects of the ex-
perimental setting indicate the operation of display rules, either to neutralize
the facial responses or to mask them with a positive affect. All of Lan-
dis’s subjects knew him; most were psychologists who had had other
laboratory experiences. Not only did they know they were being photo-
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graphed, but, because Landis had marked their faces with burnt. cork in
order to measure the components of facial behavior in his other use of
these records, they knew that Landis was interested in their facial behavior. 1

Some other aspects of Landis’s results are also consistent with this criti-
cism. Landis reported that smiles were frequent in all of his situations,
though he was convinced that his subjects were not feeling happy.
Landis interpreted this as evidence against the meaningfulness of the
smile; we interpret it as possible evidence of masking. A second source
of support for the contention that Landis’s experiment encouraged the
operation of masking and neutralizing display rules is the introspective
cata, More than a third of the 17 situations elicited a teport of “no
feeling” from the mdjority of the subjects. If that is true, Landis failed
with some frequency to elicit emotion. However, these self-reports, which
he did not believe, do appear improbable in view of the anecdotal evi-
dence he provided and the experience of others with such eliciting cit-
cumstances. The alternative, then, is that the reports of ro feeling suggest
an unwillingness to acknowledge being emotionally aroused, which could
well have been duplicated in the facial behavior. In a completely differ-
ent situation, Ekman and Friesen (1969a) provided some evidence that
when individuals want to conceal their feelings and mask their emo-
tlons with a socially acceptable feeling, their faces typically either display
tleceptive masks or convey contradictory information. This may well
have happened in Landis’s experiment.

In summary, Landis’s findings, that‘observers could not make accu-
1ate judgments; as compared with either the expected emotional nature
of the eliciting circumstance or the subject’s self-reported experience,
#hould be credited only if (1) the same or similar reactions were elicited
cluring at least some of the situations in most of the subjects, (2) the
glicited reactions were different for at least some of the different situa-
tlons, and (3) the selection of subjects and experimental arrangements
¢lid not encourage. the subjects to mask or otherwise to control their
{nclal behavior and/or to falsify their self-report.? The three criticisms
tlscussed suggest that these condrtlons were probably not met. '

It {6 interesting to note that Hunt (1941), a supporter of Landis, belittled the 1mportance of
Munn’s (1940) accuracy findings on the grounds that his subjects mlght have known that
thay were being photographed but failed to consider that this criticism was even more
bplicable to Landis.

ur analysis does not presume that all of these problems operated in a similar fashion for
#ll subjects, Some might have shown cumulative disturbance; others might have been
more concerned with concealing their responses; it is also possible that concealment was
mora salient at the beginning of the experiment for most subjects, whereas toward the
and, the effects of the cumulatlve disturbance became manifest.
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The last argument against Landis’s findings is based on Colman’s
(1949) study using comparable eliciting circumstances in which the ob-
servers did achieve accuracy. Coleman took motion pictures of the facial
responses of six men.and six women to eight situations, comparable to
Landis’s and of their subsequent attempts to pose the approptiate facial
response for each situation. Because Coleman’s interest was in compar-
ing judgments of the top and bottom half of the face, which required the
tedious chore of blacking out part of each motion picture' frame, he
utilized the films of only 2 of the 12 persons in his judgment experiment.
He selected stimulus persons whose behavior he believed to be natural,
not exaggerated, but showing a variety of expressions, and whose self-
reports revealed that they were strongly affected by the experiment.
Later we shall consider his results on the judgments of the partial faces
and consider now only his results on the judgments of the full faces.

The motion picttires of the natural, or original, responses and the
posed responses of two subjects were shown to379 observers, who
judged which of nine situations was the one in which the pictures were
taken; (in addition to the eight actual situations, a ninth was added to

decrease judgment by elimination). Judgments were accurate, in that

the correct situations were identified for each stimulus person, in both

the natural and posed versions, mote than would be expected by chance,

Posing enhanced accuracy, but for- d1fferent 51tuat1ons for the two stlmu-
lus persons. » : o
Why did Coleman obtam posmve and Land1s negatlve results’

- First, Coleman’s situations might have elicited niore similar emotions

across his two stimulus persons, with different reactions to at least' sSome
of the situationis by both subjects. Coleman did, after all, purposefully
‘select subjects whom he thought had been affected by the. €xperiment,
which ‘might mean that he p1cked those who had shown or reported

different experiences across his eight situations. Coleman explained:the

difference in his results from Landis’s as'a result-of his inclusion of rest
periods to diminish any. cumulative disturbance, which rmght obscure
different reactions to ‘his eight situations. Evidence in support of the
possibility that most of Coleman’s situations were assoc1ated with- dif-
ferent emotions (and by both subjects) comes from his positive results
on the judgment of posed behaviot. Landis’s failiire to obtain accuracy
in judgments of posed behavior suggests, it will be’ recalled, that his

subjects might not have shared the same emotional experience and there-

fore did not attempt to pose the same emotions. The fact that Coleman
did obtain accuracy in judgments of posed behavior suggests, contrarily,
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that at least some of his situations were associated with the same emo-
tion by his two subjects. ~

Second, Coleman’s judgment task may have allowed for more com-.

plex or inferential judgments in that he did not ask his observers to
judge emotion, as'did Landis, but instead to pick the situation during

which a film was taken. If an observer sees a subject smile and knows

nothing of the'situation, he may simply call that smile “happy.”® But if
he knows the nature of the various eliciting situations, he may well
consider the possibility that the smile is a mask or an embarrassed reac-
lion to the feelings elicited by one of the situations (e.g., Coleman’s
pituation of crushing a snail). Coleman’s judgment task of matching a
pituation with a film clip leaves open, however, the question of whether
the accuracy obfained was dependent on information about emotion,
Perhaps accurate judgments could have been based on behavior not
usually described as emotional, i.e., defensive behavior. It would be
helpful if Coleman had shown the same films to another group of ob-
servers and asked them to judge the emotions shown. ,

Third, Coleman showed motion pictures, whereas- Landls ob’camed
judgments on still photographs. Earlier, we argued that film or video-
lape were more appropriate than stills for recording spontaneous behav-
lor because they do not fragment the natural flow of behavior, Still
photographs are more appropriate for recording static poses. Although
Landis fired his camera whenever he thought something was happen-
Ing, his basic unit, a single still, would provide less information about
the onset and duration of the facial response, even if his own reaction
time was so rapid that he adequately captured the responseé at its apex,
or most extreme moment. The type of complex, inferential judgment
referred to previously would probably be easier to make from films,
which show the sequence of reac’aons, duratlon, etc than ”from still
photographs. o : '

Fourth, Coleman’s sub]ects might have been less motlvated to 1nh1b1t
o1 mask their facial behavior than Landis’s subjects. Unlike Landis, Cole-

man did not select sub]ects who knew him nor did he mark their faces;.

thus he may have avoided Landis’s error of inadvertently encouraging
the operation of those display rules that irihibit candid facial responses.

Certainly Coleman’s study is far from conclusive as an accuracy study.
The generality of the findings across persons cannot be determined with
only two stimulus persons nor, for reasons just mentioned, can it be

%In instances where it is unmvoiclmbl@, the masculine pronoun has been used in the generic
gonge to mean he or she,
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determined that the accuracy obtained necessarily involved judgments

of emotion. But Coleman’s study does underline the three major meth-

-odological problems in Landis’s experiment and strengthens, ouriconten-

tion that the results of Landis’s experiment should be discredited. ‘Correcting
some of the flaws in Landis’s experiment, Coleman was able to-achieve

accuracy. It is regrettable that no further work has been done utilizing

such ehcrtmg circumstanges, for the most conclusive evidence for dis-
counting Landis” findings would be further studies similar to Coleman s
\w1th a larger number of stunulus persons "

”m‘ ‘:»:, “

The Sherman experlment

As prewously mentioned, the only other study that obtamed negatwe
results on accuracy among those described by Bruner and Tagiuri (1954)

and Tagiuri (1968) as utilizing real behavior elicited in the laboratory,

and that actually did so, was Sherman’s (1927a) study of observers’
judgments of very young infants. His research has remained influential,

despite challenges to his interpretation of his results as long ago as 1931

by Goodenough, again by Murphy, Murphy, and Newcomb:(1937), and
by Honkavaara (1961) and despite the results of other i mqumes contradicting
his findings. ‘As with Landis, we shall critically examine his results in
detail, not because of the mierits of his’ study, but because of its contmw
ing acceptance despite enormous flaws. We shall suggest d number of
grounds for challenging the validity of his results, as well as his 1nterpre-
tation. of them, and:shall -present a summary of contradlctory results
froma number of studies from the same era. " g vy
‘Shermanactually” performed four separate experlments, W1th dlfferent
conditions, onily one of which is sufficiently free of confoundmg sotirces
of varlablh,ty 10, be considered. In that expetiment, he recorded; on mo-
tion picture film, the behavior of two infants, one 74 hours-old andithe
other 145 hours old, as they were subjected to four eliciting circum-
stances: hunger, definéd as. prolongmg the time for the infants’ sched-
uled feeding by 15 minutes;* suddenly droppmg the 1nfant, restraining
the infant by holdmg the head and face down on'a table; and applying a
© needleto the cheek six times: Two groups of observers (gtaduate and fresh-
men psychology students) were shown the behav10r 1mmed1ately after

4She'rm‘an did not explain the basis for the pr‘esumptlon'v ‘that, in Infants of that youngage,
the feeding schedule would be sufficiently established for a 15-minute deviation to make a
sufficient difference to elicit any reaction. It is to be hoped that Sherman had other bases
for knowing that his two infants were hungry at the time of the experiment.
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the elicitation and asked to judge the emotion and the e11c1t1ng circum-
gtance in their own words. . == - 4 -

His second experiment was said to be the only instance in which
ficcuracy and agreement were achieved. Here the observers saw, not
only the postelicitation films, but also the filmed behavior during the
clicitation itself. The results are difficult to interpret for the.following
reasons: These observers had two, not one, sources of additional .in-
formation — Knowledge of the eliciting circumstance; which Sherman
Intended, and access to' the full range of the infants’ facial ‘behavior
during the elicitation procédure, which may have been redundant with
or different from the postelicitation facial behavior shown in the.first
experiment. Another problem in comparing the results from the first
and second experiments is that Sherman coached the subjects in the
second, but not in the first experiment, about what behaviors to’ ob-
gerve. A third problem is that half of the obsetvers in the second exper-
Iment wete obsérvers dn the fitst study. Thus any difference in per-
formance between the first and second experiments could be; not only
because of coaching, knowledge of the elicitor, or exposure to addi-
tlonal facial behavior durihg elicitation, but also because of the benefits
of practice or memory for those observers who were already in the first
experiment. Vo 0

The third set of data was gathered from med1cal students and nurses
who were shown the live, not the recorded, postelicitation behavior of
an unspecified number of infants. (A screen blocking their view was
present during-elicitation and then removed.) We'reject these data be-
cause the judgments are confounded by the observers’ exposure not
only to the facial behayior as in ‘the first study but also, as Sherman
readily acknowledged, to the vocal behavior; all infants cried during
postelicitation. We should note that these two groups of observers were
amall and that, in most instances, the majority of their judgments were
of events, not emotions, e.g., colic; just awakening, tight bandage’

The last study is one in which the eliciting ¢itcumstance film from one
sltuation was followed by the postelicitation film from another situation
a8 if they were sequential. This experiment. siiffers from most of the
pame flaws as that in ‘which the observers saw the films of the actual

gliciting circumstance in addition to the postehatahon films. e

Based on methodological flaws in all of the other experimenis, our
decision to consider only the data from the first experiment, in which
obgservers saw only the postelicitation behavior, does not ignore the
results Sherman himself considered crucial. Sherman interpreted the
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data from that experiment as most damaging to any claim that accurate
judgments could be made from infants’ facial behavior.

There are three major flaws in Sherman'’s first experiment that serve to
raise serious doubt about the validity of his conclusion. First, Sherman'’s
data analysis is oversimplified. He did not distinguish between judg-
ments of emotion, utilizing the usual emotion vocabulary, and judg-
ments of events or internal states, i.e., taking medicine or being hungry.
Instead, he counted both types of responses in his measures of whether
observers could make accurate emotion judgments. Further, he ignored
the possibility that some of the emotion terms might have been syn-
onyms; although F. Allport had published his emotion categories a few
years earlier (1924); thus, Sherman considered rage and anger, for ex-.
ample, as different emotion judgments and pain and hurt as, different
judgments. : :

The second and more serious criticism of Sherman’s experiment is the
probability that all four situations might have elicited the same reaction
from the infants and, of course, as explained earlier in connection with
Landis, if the situations do not elicit different reactions, then there is.
little reason to expect the observer to make different judgments. In other
words, Sherman’s accuracy criterion was the emotion he expected in
each of his four situations; but he provided no empirical basis for his
expectation and, if he were wrong, if the situations all elicited the same
response, then the failure to find accurate judgments would be mean-

ingless. Two aspects of Sherman’s data suggest that the reactions across

the four stimulus situations were similar. Anger was the most frequent
judgment for all four of his situations, which Sherman saw as evidence
of inaccuracy; but quite conceivably his infants were angry, either during
all four situations or‘after each of the four stimulus situations. For it
must be remembered that we are considering judgments made of
postelicitation behavior; it is possible that each of the four elicitations
immediately produced a distinctive response, was rapidly dissipated a
few moments later and not seen in the postelicitation behavior, which
may well have shown anger. Honkavaara (1961) might have had this in
mind in criticizing Sherman for sampling infant behavior only during
crying. From Sherman’s other article (1927b), describing a separate study
in which observers listened to the sounds made’by the infants but did
not see the films (again, failing to achieve accuracy in terms of Sher-
man’s expectations), Honkavaara discovered that the infants in the study
we are discussing here cried in all four postelicitation situations. Al-
though crying does not necessarily signify that only anger (or only some
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other emotion) was present in the postelicitation behavior, one must
question whether Sherman really did succeed in preserving different
emotions for the four situations, without which he could have rio basis
for interpreting his results as showing inaccuracy.

The third criticism of Sherman’s experiments, raised by Goodenough
(1931), Murphy et al. (1937), and Honkavaara (1961), involves the age of
the infants, both less than one week old. They argue that the failure of
such young infants to show a differentiated facial response across the
four eliciting situations would not be a conclusive demonstration that
the face is unrelated to emotion nor that social learning provides the sole
basis for any such relationship, which might exist later. Maturation rhay,
be such that the differentiated perception of the situations necessary for
differential facial response, or the differentiation of the facial responses
themselves, is not unfolded prior to an age of 150 hours. -

The last criticism- is that a sample of two infants 1s far too small to
permit any conclusions; and, further, Sherman did not report his data
separately for the judgments of the 74-hour-old and the 145-hour-old
Infant; so it cannot be dejcermined whethier the observers’ 4judgmlen‘ts
were similar for both or different because of maturational or other factors,

Although we shall not consider as a separate substantive issue the
nature of the development of facial behaviors associated with emotion
we shall explore four articles reportiﬁgffindings that indirectly contradic:c
Sherman’s to complete the case we have constructed for dismissing
Sherman’s experiment. . - e |

Goodenough (1931) showed eight photographs of a 10-month-old in-
fant to 68 observers. The observers were given a choice amdng 12 possi-
ble judgments, each judgment describing both an emotion and an eliciting
#liuation. There were four more choices provided than stimuli to de-
crease the chance that the observers would choose by ~é1ir‘hihétion.
Goodenough reported that 47% of the judgments were accurate. In our
reanalysis of her data, we first discarded all of the stimuli and jﬁdgrﬁehts
h_'lvolving the description of facial appearance rather than an inference
about emotion (satisfied smile; roguish smiling; crying). We also omitted
two stimuli described too generally to be relevant to accuracy ‘regéfdiﬁg»
#pecific emotions (grimacing, dissatisfaction). This left ytlr{re‘e' stimuli that
were relevant to the question of whether accurate judgﬁ{é'nts could be
macle of the infant’s emotions. In considering these data, we counted a

Juclgment as correct if it accurately identified the emotion, regardless of
whether or not it included a correct identification of the particular elicit-
Ing situation. For example, for the photograph taken when the infant
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had been astonished by the sight of a bright-colored toy, we decided
that the observers were accurate if they chose that judgment or if they
chose the judgments of “astonishment at the mother counting 16udly,”
of “astonishment while listening to the ticking of a watch.” The results
were as follows: 94% correct judgments for the astonishment face; 79%
correct judgments for the pleasure face; and 21% correct judgments for
the fear face. With only one stimulus person and only three relevant
stimuli, Goodenough’s study was cettainly enormously limited but showed
accuracy on two out of three emotions tested.

In another article, Goodenough (1932/1933) reported data she felt

.contradicted Sherman’s. She observed a 10-year old, blind-deaf child
who, because of thesé handicaps; had little opportunity to-learn facial
behaviors. Goodenough dropped a doll inside the child’s dress’ and
described the facial reactions as being similar to the facial behavrors
associated with different emotions in normal children. This is interesting
anecdotal evidence of an innate tendency to show emotlon in the face,
but the nature of the data réported limits it to that..” * '

J. Thompson (1941) and Fulcher (1942) both conducted- studles of blmd
and sighted children, and we shall revaluate them in Section 4.2 with
regard to the components of facial behaviot. Thompson studied sponta-
neous behavior in'26 blind and 29 s1ghted children ranging from 7 weeks
to 13 years of age; Fulcher studied the posed emotions of 50 Blind and
118 sighted children ranging from 4 to 21 years old. Both noted matura-
tional factors; both noted, in their analysis of the components of facial
behamor, similarities between the blind and sighted children in at least
some emotional facial behaviors —laughing, smllmg, crying, : and anger
for’ Thompson and’ happiness, sadness, anger,’ ‘and fear for’ Fulcher.
Although differences in the extent of muscular movements ‘were ‘found
between blind and sighted ¢hildreri, there was ev1dence of s1m11ar1ty in
the particular muscles moved for each emotion, *

* Both investigators also-utilized a judgment procedure w1th observers
Thompson had four trained psychologists observe: the facial behavior of
the blind and sighted children and judge emotion in 11 categones, ‘which
she then analyzed in terms of F. Allport’s category scheme; There'was
both high agreement among observers and accuracy between observers
and investigator in-that the emotion judged corresponded with the in-
vestigator’s impression, based on situational context as well as total
behavior shown, for judgments of both blind and sighted children with
no significant differences as a function of sightedness. Fulcher had five
observers who knew the intended emotion judge the “adequacy” of the

Does the face provide accurate information? ‘ .. 69

pose. For both blind and sighted children, happiness and sadness were
judged as more adequately portrayed than anger and fear, but across all

emotions the sighted portrayals were judged as more adequate than the
blind ones. In discussing their results, Thompson and Fulcher cited
Landis and Sherman as prov1d1ng the main evidence for contradiction of
their findings.

To summarize our discussion of Sherman’s work and related studies,
Sherman’s evidence for inaccuracy rests on the presumptions that a
different emotion was elicited in each situation, that it was the same
emotion for each of the two infants, and that the emotion elicited during
the situational manipulation was preserved long enough to appear in
the postelicitation film shown to the observers. These presumptions are
of dubious validity. Further, the validity of Sherman’s findings can be
(uestioned because of his failure to consider maturational processes and
the small size (two) of his sample of stimulus persons. A brief review of
studies by Goodenough, Thompson, and Fulcher, all studies -of chil-
dren’s facial behavior that considered blind as well as sighted children
and some of which studied different age periods, shows consistent con-
ttadiction of Sherman’s conclusioris..

The Landis and the Sherman experlments, w1th their questlonable
negative findings, have, in our opinion, had unmerited influence in the
Investigation of judgment of emotion from facial behavior. Our lengthy
discussion of these studies has been an attempt to-set them in perspec-
tive. We shall now turn to the positive evidence. .

The first set of studies (Hanawalt, 1944; Munn, 1940; Vinacke, 1949)
used as stimuli commercial magazine photographs of presumably spon-
taneous, naturally occurring, emotional behavior. Accuracy was mea-
#ured in terms of the observers’ ability to judge the emotion that presumably
pccurred in the situation. In the second set of studies (Ekman & Bressler,
1964; Ekman & Friesen, 1965b; Howell & Jorgenson, 1970; Lanzetta &
Kleck, 1970), spontaneous reactions elicited in a standatd stress intet-
view, spontaneous behavior when anticipating electric shock, and clini-
el interviews with psychiatric patients were used as stimuli. Accuracy
wae measured in terms of the correspondence between the observers’
Judgments of emotion and anticipated differences between the stress
and catharsis portions of standard interviews, between the pre- and
posthospitalization interviews of psychiatric patients, and between ob-
#grvers’ judgments of the eliciting circumstance, shock or nonshock.

The last set of studies (Drag & Shaw, 1967; Dusenbury & Knower, 1938;
Rkman & Friesen, 1965; Frijda, 1953; Kanner, 1931; Kozel & Gitter, 1968;
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‘Levitt, 1964; Osgood, 1966; D.F. Thompson & Meltzer, 1964; Woo’dWof?ch,‘
1938) used posed behavior as stimuli. Accuracy was measured in terms’

of the observers’ success in judging the emotion intended by the poser.

i

' Acéura‘\"cfin )udgmg candid pho%ographs: Munn, Hanawalt, andeacke .

Muinn (1940) explained his decision to have observers judge the emotion
shown in magazine photographs; taken during presumably emotio\rta’_aﬁl‘
‘gituations, as an attempt to resolve Woodworth’s (1938) doubts: about

whethier.accuracy was. possible for spontaneous as well as posed facial ﬁ
behavior. Miini’s primary aim was to determine the influence of knowl-
edge of the situation'upon judgment of emotion from facial behavior by |
‘comparing the judgments of observers who saw the facé alone with'

those who saw the entire photograph. Though: he found that the num-

ber of observets making ai accurate judgment increased when the entire.

picture was seen, ‘accuracy was achieved with most:of his stimuli-even

when only. the face ‘was seen. These comparative results will be dis~

cussed later in connection with the quiéstion of how. contextual informa-

tion influences the judgment of emotion from facial behavior (Chapter
6). We shall take into account here only Munn’s data on the judgments

ofthe face alorie: © . ¢ o W T
. Hanawalt (1944) borrowed Mimnn's procedure of rtilizing candid.pho-
tographs from magazines and used a number of Munn's actual stimuli in
- addition to ones of his own. His purpose was not'to stiidy accuracy but

" to compate judginénts made When either the top or bottom half of the

face was seen; these results will'be considered later in connection With
‘the question of How judgments:of emotion are influenced by the com-
ponents: of the face obsetved (Chapter 5). Onlyf‘HanaWaltd’:g resﬂlts' ‘on
the/judgments.of the fiill face will be considered here.: 1 4

. Vinacke (1949) also drew stimuli from magazines but chose his own

ditferent set of pictuires. His purpose was not to study accuracy but to

compare judgments made by differerit ethnic groups; ‘those ﬁes‘lilf,tsf\Willl
be scritinized later in connection with the question of How judgments of
‘emotion may vary ‘across cultures (Chaptérg?).‘He‘re we sha]l 5¢oﬁ$ider
only Vinacke’s réstlts on the judgments by Caucasian observers.. "

. ‘Munn recognized that there were difficulties with his two acctiracy
criteria. He should have sought some means for estimating what emo-
‘tional reaction was experienced independent of the facial behavior which
occurred. He could have approximated that by showing the full photo-
graphs but obscuring the face so that the observer could see only the

Does the face provide accurate information? AP IS L |

situation and determine whether there were any agreed upon expecta-
tions about the probable emotion. (This procedure might not be work-
able if the photograph of the situation did not adequately show what the
nature of the setting was or what the elicitor was, etc.; see Chapter 1).
However, he did not do that; instead, both of his accuracy criteria were
contaminated by knowledge of the face as well as knowledge of the
situation.-One-criterion was his own expectation which was an unrelia-
ble basis because he was not present when the behavior occurred and
was contaminated by hisinspection of the faces. The other criterion was
the judgment of the obsérvers who saw the situation and the face; it was
similarly contaminated so that it is not possible to know whether their
expectation about emotion was influenced primarily by the situation or
by their judgment of the face: Neither Hanawalt nor Vinacke concerned
himself with accuracy criteria; they analyzed their results solely in terms
of observer agreement under the different conditions employed in their
experiments. : ‘ : w1 o iyad o

The best basis for building an accuracy criterion for use with candid
photographs from magazines is not available, precisely because the pic-
tures are selected long after the event, withino access to the relevant
sources of information, viz., the self-report of the individual, the reports
of other people present in the situation, and the data on the antecedent
and consequent events. Though less satisfactory, another basis for es-
tablishing ‘an’ accuracy criterion for such stimulus materials is to deter-
mine what single’'emotion, if any, is usually associated with the situation
in which the candid photograph: appeared to have been taken. We con-
ducted a simple experiment-in which 35 college students were given the
list (but no photographs) of situations'as described by Munn, Hanawalt,
and Vinacke and were asked to judge the most probable emotion, utiliz-
ing the list of proposed emotion categories from Table 3.2 and also the
choice of “no émotion.” Only situations yielding at least 50% agreement
about a particular emotion wete'taken to be relevant for examining the
accuracy of observers” judgments. The data on 5 of the 14 Munn stimuli
were excluded because of lack of agreement about probable emotion as
were the data on 7 of Hanawalt's 20 stimuli and 14 of Vinacke’s 20
gtimuli. Correspondénce between the majority of origi‘r_iql‘jﬁdgrhents of
the faces in the ‘photographs and the judgments we obtained of the
verbal descriptions of the situations constituted the measure of accu-
racy. Table 4.1 gives the verbal description of the situation as it was
noted in the articles by these authors and as it was given to our college
students, the percentage agreement about the expected emotion made
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Table 4.1. Results on selected stimuli from candid photograph studies (in
percentages) ‘

Judgment of face ‘
\ Iudgment of Munn Hanawalt  Vinacke
Verbal description verbal description  (1940) (1944) (1949)
Girl laughing ’ 100 Happy — 97 Happy = — -
Jitterbug clapping o ‘ “
hands to music - 97 Happy 86 Happy — . e
Girl running into ocean 91 Happy 97 Happy — —
A man smiling standing - . ‘ . ¢ B :
between two othermen 88 Happy —_ — 59 lI—JIappy
Baseball fan vociferously e WA : 7
cheering ' 82 Happy — S +47 Happy
Girl in sack race 66 happy . ‘49 Sad — i ) ;
Man escapes Nazis 56 Happy . —_ 65 Fear -
Girl escapes explosion' 53 Happy e 96 Horror =
Man in shower as water is a
unexpectedly tumed on . 89 Surprise — 87 Surprise —
Girl discovers photographer - :
as she lifts hoop skirt to s o o _ ~
go through door * 85 Suiprise. —'- , . 80Surprise -— 4
Girl in amusement park with o TP
dress going up y 74 Surprise - :'90Hz‘1ppy Sl
Girl discovers photographer L . s .
has her covered - 58 Surprise — - '62 Surprise -
Girl photographed over ! 2 L
trz};somgxifhile dressing 56 Surprise 66 Surprise 89 Suarse o
Girl photographed over ‘ i . , C
" transom while in bath 38 Surprise 26 Surprise -~ - o
; - ... 12Fear S 28 Fear =
Girl running from ghost 96 Fear ..~ 94Fear - 92 Fear —
Boy caught in revolving door Ko L )
attended to by policeman 61 Fear i e — " 1Pear
Porter leading burned man: o : ! ;
from scene of airplane N N T e
crash 5 . 56 Fear ‘ 8 Fear a— L
' ‘ - 33 Anxiety o
Man with hand stretched : e - e i
toward hostile crowd 54 Pear | ', 63 Distress/ - — e
‘ ’ Anxiety
Frenchman shows grief as o
colors of lost regiment = o
are exiled to Africa 79 Sad — « 848%ad = —
Man wrapped in blanket
after failure to swim Sad 4Sad
i 71 — —
English Channel a o et
fon

1
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Table 4.1 (cont.)

) Judgment of face
Judgment of Munn Hanawalt  Vinacke
Verbal description verbal description ~ (1940) (1944) (1949)
Woman disheveled weep-
ing telephoning : 60 Sad — — 51 Sad
Girl sitting in a police '
station after one of her
suitors waskilledina .
quarrel over her affections 53 Sad | — —_ 32 Sad
Man who is holding strike- : iy O
breaker by the coat collar 68 Anger 8 Anger . 65 Anger " —
Lady awaiting news of mine . , .
disaster " .94 Disgust/ —_ 71 Sad —

Contempt

on the basis of reading the verbal descriptions and the judgments made
by the original observers of the face alone. (These last data were reorgan-
ized in terms of the categories listed in Table 3.2 to facilitate comparisons
across experiments, ). ; o ‘

Accuracy was found with all three sets of data: for 6 of the’ 9 Munn
stimuli listed, for 8 of the 12 Hanawalt stimuli, for 4 of the 6 Vinacke
stimuli. The table also shows that this accuracy was achieved with hap-
piness, surprise, fear, and ‘sadness stimuli; the one anger and the one
disgust/contempt stimulus yielded either inconsistent or inaccurate results.

The instances of inaccuracy are difficult to explain. Either set of ob-
servers could be wrong; or both could be correct if the stimulus person
experienced more than one emotion and the camera captured the non-
normative one, or-if the stimulus person had an idiosyncratic reaction,
or if the verbal description of the situation failed to include relevant
information. But this is the limitation of this indirect method of estab-
lishing an accuracy criterion. = , , g

To summarize, these three experiments show that observers can make
accurate judgments of spontaneous behavior, in the sense that observers
of a face can judge the emotion that other observers who read a descrip-
tion of the situation predict. There are four limitations on these resulfs.
First, the behavior studied (candid photographs taken from magazines)
may not all actually have been spontaneous. The person shown in the
photographs might have been aware of the photographer or, even worse,

might have completely reenacted or staged the behavior for the.press.
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The second limitation is the accuracy criterion. Although the one we

fashioned (determining what emotion would be expected in the eliéiting "

circumstance) is pteferable to the one employed by the original authors,
it is still not totally satisfactory for reasons previously discussed.

A third limitation is the sampling of emotions; accuracy was shown for
four of the seven emotion categories listed in Table 3.2; the sample for

the other two emotion categories was very small (only one ls;tiinulus‘ :

each). - : ‘ ‘ ‘ .
The fourth and, perhaps, most serious limitation is in regard to the
representativeness of the findings. Hunt (1941) appropriately noted the

need to establish how often facial behavior in situations like those stud~

ied by Munn can provide ‘the basis for accurate judgments of émotion.
Are informative faces a rare event, usually lost within ay‘Sequencé‘ibf
noninformative facial behavior? Or is such informative facial behavior
shown only by some special group of people, highly extroverted per-
sons, for example, but not by a more representative sample? Did Munn

or the photographer pick out the one rare moment, or the few' rare-

people, who happen to provide accurate informatiot in their spontane-
ous facial behavior? The answers to these questions would require in-
formation about sampling that is not available. Information ‘would be
needed both from'the photographer (how the ‘subject of the photograph
~was chosen and how the photographs:that were published were chosen
from those shot) and’ from Munn, Hanawalt, and 'Vinacke (how: many
published photographs they inspected in choosing the particular ones
employed in their studiés). - -~ v Tl e ‘

! Although it can'be said that accuracy did occut;'it'is not possible to
specifyy how frequently facial behaviors in situations'stich ‘as those stud-
ied by ‘these authors provide the basis for accurate judgments. Thus,
there is doubt about the representativeness of their findings; in terms of
generality'across persons and of generality actoss time within'the situa-
tion. The next group-of experiments 't6-bé considered remedies this
limitation, but they are weaker than the -ones just discussed in that
accuracy was sought on gross discriminations rathér thah on ‘specific
emotions. " P RERRE L A PR S

Accuracy in the jﬁdgment of spontaneous b%el‘\'aivipr

Let us first note how the design of experiments on spontaneous behav-
ior, which we shall next examine, answers Hunt’s criticism of the candid
photograph studies by providing evidence of generality across persons
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and generality across time. The first question about generality is resolved
if there is representative sampling of stimulus persons, that is, if the
experimenter does not preselect some atypical group of people, who,’
because’of. special. training, instruction, or proclivity, are likely to be
more facially facile .than others. Although there was no information
about the.sampling of persons in the candid photograph studies, in the
studies of spontaneous behavior, the sampling of persons was reason::
ably random within the constraints of utilizing volunteers and the usual
gources for subjects. The stimulus persons were either college students
or mental patients, but in neither case were good expressors preselected.:
The number of stimulus persons in each expetiment was small;but by
considering. the finding of accuracy across all of the experiments, this'
Hmit is remedied. - o & . ELASHN G T
The matter.of how to design experiments to resolve doubts about the
generality of the findings across time is more complicated. Let us-exam-'
Ine how answers could be furnished to & skeptic who, like Hunt, holds
the view that the face rarely ernits information that allows for accurate
Judgment. This skeptic would have no problem in dismissing the candid.
photograph studies discussed earlier, for there is no evidence on the
sampling of behaviors in those studies to counter the skeptic’s claim that
both photographer and investigator probably chose that one-in-a-million
#lice of life in which the face happened to show something decipherable
and relevant to the eliciting circumstance. If the skeptic is shown evi-
clence of accuracy in an experiment where the investigator did not take a
dingle slice but showed observers a-continuous sample of some length
on film or .videotape (Howell and Jorgensorn used 60-second samples,
Lanzetta and Kleck used 12-second samples), then the skeptic would
have to yield, but only somewhat. The skeptic could no longer claim' that
the rare moments when facial behavior is informative are usually lost
when embedded in the total sequence of random, meaningless, facial
behavior. If that were so, then observers who saw a sequence would not
achieve accuracy. However, the skeptic could still argue that only in rare
moments is the face informative, but rather than being lost, those rate
moments provide the basis for accurate judgment. Perhaps one signal in
12 or 60 seconds of facial noise was the basis for accurate judgment, the
#keptic would argue, and this provides no evidence that the face often
gonveys accurate information. ; ‘ ‘
The answer to this remaining claim, that the face is an infrequent
output system, requires an experiment in which many separate samples
of facial behavior are rancdomly drawn from within an eliciting situation.
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If observers are able to'make accurate judgments for most of the sam-- "
plés, the skeptic is answered and the representativeness of findings.in:
terms of generality across time is established. There is one artifact.in

such a tesearch’ des1gh that can decrease the probability of obtaining :

accurate results.: Selecting slices. of behavior in a random fashion ‘may
well fragment the natural flow of behavior. For example, a 5-second slice:
might show: the end of one:facial behavior and the beginning of: another
rather thah the beginning, middle, and end of a facial behavior ahd:
thereby increése the difficulty.of judging the behavior. Nevertheless, in:
the experiments by Ekman and his associates, randomly drawn multiple:
sainples ‘of behavior did provide the basis for accurate judgments; estab-

lishing that the face often provides accurate information;: and thus an- ]

swermg doubts about the generality of findings across time. ,
" Letus now considet: this set of experiments. Tables 4.2: and 4 3 show
the methodological features and. results of these studies. .In some:of the
studies, the sample of facial behavior'was obtained by recording a hatu-
rally occurring event; Ekman ahd Bressler (1964) and Ekmian‘and Rose
- (1965) used: facial behavior shown-during interviews conducted. at, dif-
ferent points in inpatient. psychiatric hospitalization. Some: utilized 'a
laboratory-contrived:situation to elicit emotion; Ekman (1965).and How-
ell and Jorgenson (1970) used standardized interviews in which the in-
terviewer’s manner.and style changed; Lanzetta and Kleck (1970) used
the anticipation of receiving either a shock or nonshock. Only-the stud-
ies by Ekman and his associates were designed primarily to'study accu-
rdcy, but the other studies do provide. informiation relevant to this issue.
For allbut the Lanzetta and Kleck experiment, the obsetvers who judged
emotion knew: nothmg abotit either the: situation in which 'the ,shmuh
had been recorded or the nature of the persons photographed

. In the first study llsted in Table 4.2, the accuracy criterion was the
expected difference i emot1ons elicited by the interviewer being hostile
(stress—mducmg) and- then explammg theipurpose of his hostility and
praising the subject for resiliency: under stress (catharsis-inducing). The
observersrated-stimiuli from the stressful parts of the interviews ag:more
unpleasantthan those from the cathartic parts of the 1nterv1ew:~*“5 Whereas
the difference in pleasanitness rating is 'small it is'significanit, and it
should: be remembered that these stimuli were selected:at random. As
mentroned earlier, selecting still photographs at random- may well frag—

5There were also significant differences in the ratings on the attentlon—re]ectlon dimen-
sion, but these were not reported because ratings on this scale were highly intercorrelated
with ratings on pleasantness. ‘

Ekman (1965)

Lanzetta & Kleck (1970)

Howell & Jorgenson (1970)

Methodology
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Table 4.3. Methodology and "

esults of two accuracy experiments of spontaneous

behavipr :
Ekman & Bressler Ekman & Rose
*(1964) (1965)
Methodology )
Number of stimulus -~ 10 6°
persons
Number of 40 sequentes; each was five 96 Sequences, each was five
stimuli . photos taken in 5 seconds; four photos taken in 5 seconds; 16
sequences for each person; sequences for each person,
half from each of the two half from each condition
conditions
Type of record Five rapid stills, showing face  Five rapid stills, showing face
and body, randomly selected  and body, randomly selected -
from larger record from larger record
Number of 34 244 ;
observers ‘ e e
Judgment task ‘Ratings on; , Ratingson: ;
pleasant-unpleasant scale, pleasant-unpleasant scale,
mobile-immobile scale’ Immobile=mobile scale
Sampling Standardized psychiatric Standardized psychiatric
situation interview with in-patients, interview with in-patients,
two interviews with each two interviews with each
patient, one rated as most patient, one at time of
depressed and one rated as admission to hospital and
most improved by interviewer  one at time of discharge
: b from hospital.
Accuracy ‘ Compare judgments of Compare judgments of ‘
criterion”” " 'stimuli from the two inter- stimuli from the two interviews
views when different when different emotional *
emotional experience would experience would be expect- -
be expected ed ‘ ‘
Results Mediani depressed stimuli: = Median admission stimuli:

3.9 unpleasant,
2.3 immobile,

. Median Improved stimuli;

5.1 pleasant,
3.7 immobile

2.8 unpleasant,

2.9 immobile

median discharge stimuli:
5.0 pleasant, L
4.9 mobile

Notes: “These six patients were also stimulus persons in Ekman & Bressler's (1964)

study.
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ment the natural flow of behavior and, for that reason, provide a low
estimate of accuracy, but this random sampling procedure was used
because the study was intended to evaluate what the face might show.
over the course of an entire interview, not what the face might show at
its most informative moments. In another study designed to assess the
maximum accuracy possible, Ekman used as stimuli photographs that
observers who saw both face and body had rated as maximally stressful
or cathartic. When just the faces of these pictures were shown to another
set of observers who judged the pictures on Schlosberg’s three dimen-
sions of emotion without knowledge of the interview situation, the dif-
ference in.pleasantness ratings was large — a mean difference of 3.5
points on a 7-point scale. : . A

Howell and Jorgenson (1970) performed an expetiment that was very
gimilar in both.the eliciting situation and judgment task: Their major
interest, however, was in comparing accuracy when the observers saw
the face, read or heard the words, or received a combination of sources.
We shall report here only on their results on the judgment of the facial
behavior. Their interviewer’s behavior changed from unfriendly and
challenging to reassuring, in order to induce stress and relief from stress.
The observers were shown 60 seconds of motion picture film from the
gtress phase and a 60-second sample from the relief phase and were
asked to judge whether the person felt pleasant or unpleasant. Despite
clifferences in accuracy achieved for particular stimulus persons and
differences in level of accuracy achieved for the relief compared with the
glress sample, overall accuracy was found. ]

Lanzetta and Kleck (1970) focused primarily on the interrelationships
fimong three phenomena: how accurately the stimulus persons’ facial
behavior could be judged, the galvanic skin response (GSR) indication of
psychophysiological arousal during the elicitation, and the stimulus per-
#on’s performance as an observer of others. We shall discuss only the
results on accuracy in judging the facial behavior.® Stimulus persons
were recorded on videotape for 12 seconds while they watched a red
light signaling that they would receive shock or a green light signaling

‘nonshock. The observers were shown the short videotape episodes and

fLanzetta and Kleck did not attempt to study accuracy but rather to determine the relation-
#hip among observers’ abilities to judge facial behavior, the extent to which their own
fﬂc}nl behavior could be judged by others, and psychophysiological measures. The results
on these interrelationships are quite interesting but are not reported here because the
futhots considered the findings tentative owing to the small number of stimulus persons.
This study is very suggestive of the fact that explorations of these variables will be fruitful
(aae also Buck, Savin, Miller, & Caul, 1969; Jones, 1950), These studies and later ones by
thepe and authors are discusoed in chapter 8,
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were required to indicate whether they were watching persons anticipat-
ing shock or nonshock. There were 12 stimulus persons; each was judged:
by five other petsons and a selfzreport was obtained. As in the preceding
experiment, accuracy, varied with the stimulus person observed, from a
low of 55% to a high of 83% correct judgments, with the median accu-~
racy across all stimulus persons observed better than chance;. 62%. There
are two problems with this experiment as an accuracy study. of facial
behavior. The videotapes showed more than the face; the body from the

waist up was seeri, and the observers may have used nonfacial sources

for some, or most, of their judgments. Judgmeit of the eliciting circum-
stance may or may not have required any information about emotion;
perhaps coping behavior provided the basis for accuracy.” .. = ity
* The accuracy ¢ritetion in:the next two experiments was based-on'the
expected differences in'emotions between the acute and remitted phases
of a psychoti¢ disorder, confirmed by the ratings of the treatment staff.
Ekman and Bressler (1964) found that stimuli randomly selected:from
interviews.of depressive patients during the acute phase of their iliness
were rated as more unpleasant and more immobile than those selected
from the remitted phase. In a replication: (Ekman & Rose,1965) witha
larger sampling of stimuli for each person but a smaller number- of
persons than'in the prior expetiment, stimuli from the interview closest
to the patient’s admission to the hospital were judged as ‘mote unpleas-
ant and immobile than those from the interview closest to the patient’s
discharge from the hospital. The'mobility tatings were, however, a de-
- scription of actual movement, not an interfef’ehéé aboutemotions.” *
In summary, these five studies consistently shiow that observets can
accurately judge emotions shown in spontaneous facial behavior,.in the
sense that theirjudgments agreed with the emotion expected by virtue
of the nature of the eliciting circumstance. This set of studies is particu-
larly important because it establishes that.accuracy has generality across
persons judged and across time. Through the useof reptesentative sam-
pling of stimulus: petsons and behaviors, these experiments refute the
argumenit, raised in connection with the candid photograph experimerits,
that perhiaps accuracy is possible for only the rare stimulus person o the
rare moment in tirne. ‘ |

TWhereas in both of these studies on depressive patients the body and the face were
shown in the photographs, there is little likelihood that the obsetvers’ judgments of
pleasantness could have been based on body cues rather than facial behavior because in
other experiments Ekman and Friesen (1965b, 1967a) found that observers could not agree
in pleasantness judgments when they were restricted to viewing just the body in still
photographs,
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The major limitation in these experiments is that the emotioln‘ judged
was general rather than specific. Accuracy has been shown only for the

c’listincti()n between positive and negative emotional states, not for any -
of the distinctions within those groupings, such as happiness, interest,

anger, fear, and disgust. The next set of experiments to be explored
provides evidence on just this point, showing that accurate judgments

are possible for specific emotions. However, we shall no longer be deal-. -

ing with spontaheoué behavior, but with posed behavior, and must

evaluate the problem of the relevance of posed to spontaneous facial

behavior.

Accuracy in the iudgment of posed behavior . -

Why consider posed facial behavior in a discussion of accuracy? One
answer is that there is an accuracy question: can an observer viewing a
pose accurately judge the emotion intended by the poser? If, however,
Jposing is a very special or unique eliciting circumstance, then establish-
Ing accuracy in the judgment of poses has little bearing on whether
#pontaneous facial behavior provides accurate information (see the dis-
cussion of posing in Sections 1.2 and 2.2). This issue will be addressed
after we direct our attention to the set of experiments to be discussed
next. o g aln

Whereas most investigators of the judgment of emotion from facial
behavior have employed posed photographs as their stimuli, only a few
jpresented their data in a manner that allows examination of whether the
observers accurately judged the emotion intended by the poser.® Most of
these studies have methodological problems, many of which can be
resolved by considering the findings across all of the experiments.

Table 4.4 shows both the methodological features and the results of
the eight experiments having as their focus, at least in part, accuracy in

the judgment of posed emotions. In the early experiments, the sample

both of stimulus persons and of stimuli for each emotion was small; but,

a8 the table shows, these problems were resolved in some of thé later

#tudies. Most of the studies used still photographs; three studies used

llve behavior, a kind of stimulus-introducing potential problems (see

section 2.7). However, in two studies (Levitt and Kozell & Gitter), rec-

¥{’rljda (1953) performed an accuracy study, but it will not be reported because he tilized - |

an admittedly subjective rating of whether the observers had successfully judged the
#imotions intended or experienced by the two stimulus persons. With both the still photo-
Braph and motion picture fllm presentations, Frijda concluded that he had demonstrated
fedurate judgments of emotlon,
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Table 4.4. Methodology and results of nine accuracy studies of posed behavior
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ordsof ‘sequential behavior (motion picture film) were used, and be-
cause their results are broadly comparable to the others, the finding of
accuracy is not limited to still photographs. Though earlier studies used
only professional actors. and only a selected sample. of the presumably
best photographs of them, all but one of the studies since 1938 uséed
untrained ‘posers, and all but one of the studies presented all poses, not
just the best attempts.  (Both exceptions were in the Kozel & Gitter
experiment.) Thus, the findings can be said to have generality across'a
large number of persons and to a broader range of behavior than might
be represented by a preselected photograph of the:possibly rare moment
when a good pose was emitted.. The number of obsetrvers is adequate;
except in the Thompson and Meltzer and Drag and Shaw studies, the
findings ‘of which are substantially the same as. those of the other
experimients. ;v LT S g e e e BT, e TR
Before ‘considering the results shown in Table 4.4, a few words of
explanation are necessary about particular experiments. (1) Both Kanner’s
and Woodworth's. data are:based on judgments of the Feleky posed
photographs; and Woodworth's findings are a reanalysis of Feleky’s
data. (2) Drag and Shaw found significant differences in observer accu-
racy dependinig on whether the male or female posers were judged.® But
cven the most poorly judged group (men) was judged with better than
chance accuracy. In: the table, we combine .data for male and female
stimulus persons. (3) The Ekman and:Friesen (1965a) study falls some-
where between posed and-spontaneous behavior. Psychiatric patients
were asked to show a camera how they were feelifig. The patients did
not simulate a specified unfelt emotion as in all of the other studies
described-in the table. On the other hand; their facial behavior cannot be
taken as spontaneous betause it was occasioned by the investigator’s
vequest. Ekman and Friesen asked:the patients to describe their feelings
In their own words after they had shown théir facial expression. Depres-
Bive patients were asked to erigage iri this task upon admission to.the
hospital and again at discharge as it was expected that they would have
different feelings at these ‘two points. The still photogtaphs taken at
these two times were shown to observers who did hot know that the
plctures were of psychiatric patients. The observers utilized the emotion

YThere have been a few more recent studies that have attemnpted to isolate some of the
varlables associated with whether an individual is a well understood or poorly understood
#motlon poser. The race and sex of the poser have been found to interact with the emotion
posed and the race and sex of the observer (Black, 1969; Gitter & Black, 1968; Kozel, 1969),
tnd personality measures and skin conductance have been found related to posing (Buck
et al., 1969). These issues will be coneldered along with other studies in Chapter 8.
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category system proposed by Tomkins (see Table 3.2) to tecord their
judgments of the emotions shown in the photographs. The accuracy
criterion was conformity between observer judgment and patient self-
description. " R
The results of each experiment reported in Table 4.4 were reanalyzed
in terms of the emotion categories proposed earlier (Table 3.2) to:facili-
tate comparison across experiments. Kanner had subjectively scored his
observers’ free emotion labels and judgments of the situation; these data
were not used; instead his published raw data were analyzed to provide
the results shown in the table. Woodworth himself recast Feleky’s data,
which we then further modified in terms of the seven emotion categories.
Do these studies show that observers can accurately judge the emo-
tions intended by the posers? Generally, looking across emotions and
across experiments, the answer is yes.'? All of the percentages listed are
the modal, or most frequent, response to the intended emotion. In all
but a few instances the poser’s intended emotion was the emotion most
frequently perceived by the observers. Although the results are far from
perfect for any single emotion category across experiments or for any
single experiment across categories, there is certainly more correspon-
dence between intended and judged emotion across these data than
might be expected by chance. ‘; Py BT L ey
It has been customary to dismiss accurate judgments of posed behav-
ior as by and large irrelevant to the question of whether facial behavior is
systematically related to emotion and, more specifically, tothe study of
spontaneous behavior.' As we described earlier (Section 1.2), the argu-
ment (see Hunt, 1941; Landis, 1924) has been that posed behavior is a
specialized, language like set of conventions or stereotypes, which might
conceivably be understood, but that, by definition, such behavior is
~ different from what the face actually. does when emotion is ‘spontane-
ously aroused. As we merntioned in our discussion of eliciting circum-
stances (Section 2.3), the only direct study of the differences in the
components of posed and spontaneous facial behavior'was the dubious
experiment by Landis, who failed to find any relationship between the
face and emotion for either kind of eliciting circumstance. .- .

p A
vy ¢

%For all the experiments except those of Levitt and Osgood, there were mote emotion
categories in the original data than those listed in Table 4.4. Therefore otir estimate of
accuracy is low in that the percentages were calculated by dividing the number of correct
responses by the total responses to the stimulus including unlisted categories rather than

by dividing by the total number of responses that fit into the six categoriés used by all

these authors.
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Indirectly, however, there is considerable evidence that posed behav-
jor is not a specialized, languagelike set of conventions unrelated to real
emotional behavior. If it were not in some way reflective of emotion,
posed behavior in one culture would not be understood by people from
different cultures. Later, in exploring cross-cultural studies (Chapter 7),
we shall review a large body of data from a number of experiments in
which the posed facial behavior of Westerners was judged as the same
emotion by members of 13 literate cultures and one preliterate culture
and one experiment in which the poses by members of a preliterate
culture were accurately judged by members of a literate culture. For
these findings to emerge, the behaviors occurring during posing must
have developed in the same way across cultures, One reasonable expla-
nation of such development would be that they are in some way based
on the repertoire of spontaneous facial behaviors associated with emotion.

We believe. that-when an investigator asks:a poser for an emotion
there is an implicit request that the person show an extreme, uncon-
trolled version of the emotion. When the investigator asks for a pose of
anger, the subject typically will imagine and try to show extreme anger
and will not attempt to deintensify, mask, or neutralize facial appear-
ances. If the investigator were to ask him to pose an emotion by specify-
Ing a low-intensity word, such as annoyance, then the subject would
attempt to show facial behavior appropriate to moderate or low-intensity
emotion. It would also be possible to ask the subject to show the facial
behavior that would occur if a display tule were operating; e.g., anger at
& superior in a'situation in which the poser could not directly manifest
anger. With such an instruction, posing might well yield facial behavior
that is quite similar to much spontaneous conversational behavior where
dlisplay rules for the management and control of facial appearance are
Operative, LN ‘ T at s T

If we are correct in our speculation about how the subject typically
Interprets the posing instruction (viz., as an occasion to display an un-
controlled version of the emotion), then the obtained poses are not
tllssimilar from all spontaneous behavior but approximate only that spon-
taneous facial behavior that occurs when a person is not applying dis-
play rules to deintensify, mask, or neutralize. However, poses of ex-
{reme, uncontrolled emotion may still differ from. spontaneous,
unmodulated, high-intensity emotion in duration and in complexity of
muacle use.

Grouping the results from a number of experiments allows the conclu-
#lon that posed facial behavior can be accurately judged, in that the
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majority of the observers will correctly identify the intended emdtion.
This result is not limited to expert posers, to the best moments in the
posing situation, or to still-photographic representations of posing. The
results are limited, however, to the six emotion categories considered.
Conceivably, further studies might achieve accurate judgments of poses
of other emotions. ,

Summary on the accuracy of ]udgments

At the outset of this section, we quoted Bruner and Tagmn s hstmg of |

studies that produced negative and positive evidence on acctitate judg-
ments of emotion.:Most'of the negative studies they cited wete.irrele-
vant to the question of accuracy because those studies utilized drawings
rather than real behavior, thus providing only the artist's conception of
emotion as the basis for determining correct judgments. The remaining
two negative studies on accuracy, those of Landis and of Sherman, wete
thoroughly criticized, and contradictory findings from other studies were
presented to support our contentmn that these two experunents hence-
forth should be disregarded. - T 8 2 :
Contrary to the impression: con‘veyed by prev1ous reviews of the 11ter—
ature that the evidence in the field'is contradictory and confusing, our
reanalysis showed. consistent evidence of ‘accurate ]udgments of ‘emo-

tion from facial behavior. Without question, the evidence based on posed -

behavior is far stronger thari'that based on spontaneous behavior, where
a fully adequate study’remains to be done. Such a'study is needed.in
order to show accuracy in the judgment of specific emotions in addition
to the judgment of positive’ and negative state. There is a need for
further study of accurate judgments among the different negative emo-
tions in spontaneous facial behavio, but it seems unnecessary:to con-
tinue to queéstion whether ac¢urate judgments ate possible. More useful
research would determine under what conditions, .for what kinds of
people, in what kinds of roles arid social settings, and with what types
of accuiracy ctiteria facial behavior provides: correct information about
emotion; and, converSely, research would'also determine in-what kinds
" of settings and rolés and for what kinds of people: fac1a1 behav1or pro-
v1des either no information or misinformation. ~ + . - = ;

-As we mentioned at the beginning of this chapter, there are two
research approaches to the question of whether the face can provide
accurate information about emotion. Thus far we have considered in this
chapter only studies that use the judgment approach, determining whether
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observers. can ‘make accurate inferences about emotion from viewing
facial behavior. The success of such studies makes the other.approach,
the measurement of facial components, very important because the judg-
ment studies can'only tell us that the information is there, somewhere in
the face, and capable of being interpreted accurately by observers. The
Judgment approach. cannot tell us what facial behaviors are providing
this accurate information, what particular muscular movements or wrin-
Kles in the face allow the-observer to determine that an individual is in'a
piressful rather than a cathartic part of an interview, 'or how to distin-
guish when an ihdividual is posing anger rather than disgust. To resolve
these problems-and to specify just which facial behaviors. are-distinc-
lvely related to which emotions, we must consider the second approach
to the study of accuracy and measurement of facial components and this
will be the sub]ect of the next sectlon :

i

4.2, Can measurement of fac1al behavior prov1de accurate mformatmn7

In component studles, facial behavior is the dependent variable, or re-
#ponse measure, rather than the independent variable, or stimulus, as it
18 in judgment studies. We do not attemipt to determine what observers
¢an say about faces but what the measurement of facial components can
Indicate about some aspect of a person’s experience. In a component -
glucly, we might ask, for example, “What components of facial behavior
differentiate among faces sampled when the. subject was afraid and
those sampled when the subject was disgusted?” In a judgment study,
we might ask, “Can observers tell when looking at a face whether the
subject was afraid or disgusted?” (the difference. between component
#ludies and judgment studies was reviewed earlier; see Section 2.1).
There have been remarkably few component studies; The scarcity of
regearch is not due to the difficulty in establishing independent vari-
fibles, that is, eliciting circumstances in which to sample facial behavior
wlth some criterion of how the person feels, Because these difficulties
e also encountered with judgment studies, of which there have been
many. It is probably due to the difficulty in deciding what to measure in
ihe face. Today there is still no accepted. notion of the units of facial
bahavior nor any general procedure for measuring or scoring facial com-
onents. (This may soon be changing; see Chapter 9.) Investigators have
mprovised their own techniques, rarely using techniques tried by oth-
m‘@ and almost invariably combining the facial component units into a
fow global scores. Progress is being made, and three measurement pro-
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cedures have been developed and there is some ev1dence to support the
val1d1ty of one of them... ; ;
Tables 4.5:and 4.6 summarize the methodologlcal features and fmd—
ings from seven studies.’ All obtained positive results, but each has
shortcomings in either interpretation or generalization of the results. In
the Landis and Hunt (1939) study, strong evidence of a specific facial
response to a startling stimulus was detected. However, the facial re-
sponses documented for, reactions to a sudden noise:(a pistol shot) do
not; tesemble the stimuli that observers customarily judged as showing
surprise. The:startle facial reaction was extremely brief, followed by a,
secondary reaction, presumably an émotion about the initial startle; which
varied across subjects; Landis and Hunt did not determine whether this
secondary’ reactiorvhad -systermatic properties ‘related to the subjects’
reported feelings or to manipulations in the setting, which might have
caused the sudden noise to be associated with fear, interest, or-anger.
Trupllo and Warthl s (1968) finding that ulcer patients have more
vertical ‘creases in their brow when asked to frown than have other
medical patients may or'may not be relevant to emotion. They cite
Darwin’s'(1872) ‘and Bell’s' (1847 motion that the permanent creases:in
the face result from the most frequently experienced emotions-and, on
that basis, suggest their findings have relevance to emGtion.. ‘However,
they acknowledge that they did not control for, chronic pain, which is
not considered ‘to be an emotion by most authors, although there is
evidence (BoucHer, 1969) that it does have some distinctive facial com-
poneits. Their findings, even if relevant to.emotion, are too general to

be: useful,tbecause vertical creases in the brow can be found with anger, |

fear, or.sadness;arnd they did not-examine'other facial components that
might further distinguish among these emotions. T
..Leventhal and:Sharp’s. (1965) findings. are open to’ similar ques‘aons
about ‘whether facial compornents of pair or’of some spec1f1c emotion
duting childbirth are respons1ble fot their results.. They use Tomkins's
term dzstress to descrlbe the emotmn they studied. Earher (1n Section 3.1),

,'\‘1,,: P SCEEIN
11Lzmchs also.conducted & component study on thé same matemals he showed t6 6bservers
-and: failed to find any components related to his- e11c1tmg circuriistances or the subjects’
self—reports His resuits will not be discussed, both for the reasons already outlined (Chap-
- tef4), which taisk serious doubts'about his study, and becatise of two additional problems
relevant to his components ‘analysis. In computing the participation of the various mus-
«cles, he included pictures taken before and after the actual eliciting stimuli; to what extent
-the ubiquitous nervous smile he refers to is'a function of including one “expectancy”
situation (the before-elicitation pictures) with every situation cannot be gauged. Also, in
analyzing his data, Landis used a technique that was both extremely congeivative (Frois-
Wittmann) and inappropriate for the problem (Davis),
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and-seeing for each typé
of emotional behavior; " .
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activity same iti blind
* more uniformity of

pattern'
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frown B

{(minimally eyeblink) always elicited

by stimulus of sufficient strength
excépt in epileptics. Primary.

 stimulus of sufficient
secondary responses vary across

of stimulus. Some facial response
subjects’

Iy with intensity and suddenness
- pattern shows very little variation;




neutral film was slight happiness and in
stress film was interest, surprise, fear,

The self-report of the subjects showed
pain, disgust, and sadness

that the emotion experienced in the

travelogtie and a stress-inducing
neutral than siress stituationt, . |

film of sinus surgery
More surprise, sadness, disgdét,

Each subject watched a neutral
Facial Affect Scoring Technique
measured the presence of fear,

anger in stress than

anger, surprise, disgust, sad-

ness, happiness:

Brow: 8 behaviors
neutral; more happiness in

Ekman & Friesen (1972)
Lower face: 45 behaviors

25 college s’g’gdents'v
Eyes: 17 behaviors

Depressed patients asked to

smile before shock treatment

and 1 hour after treatment; control
group of nonpatients tested twice
obtaining a series of profile

shots taken rapidly on

Rubenstein (1969)

17 depressive patients;

16 control subjects -

motion picture film within
- a facial expression =

Happiness
treatment in the control subjects

Amount of development of
facial muscles derived from
More displacement of facial

* muscles during smile following
shock treatment than before;
no change from pre- to post

52 Women with prior childbirth

experience; 19 women with no
subjects returned Welch anxiety

- scale and were divided into high/
. lowanxious by median split).
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show increased discomfort
{(wrinkles, movement) as labor
progresses; other facial
indicators insignificant
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prior childbirth experience (55 7

intervals

,Diétress.
"Forehead: 4 behaviors, 2 index*®

““Leventahl & Sharp (1965)
.. fite in labor divided into four

*. Prechildbirth: labor, total

circumstances
type of subjects
components

measured

Table 4.6. Methodology and results of three component studies of facial behavior

Emotions sampled
Type of facial

Number and

Methodology
Eliciting

R

Does the face provide accurate information? el 9

we pointed out that-the term is problematic in that it can refer either to
sadness-grief or to ‘pain-hurt-suffering. Their discomfort indexes, built
from scores on the eyebrows, forehead, and eyelids, may well have
measured either pain or sadness or both. Their study is noteworthy,
however, in that their facial behavior measures were related not only to
the severity of labor but to the number of previous births and anxiety. .

Both Fulcher (1942) and J. Thompson (1941) analyzed their results
primarily by comparing blind and sighted children. They reported their
data in a way that makes it difficult to determine what the precise differ-
ences in the facial components were for each emotion they studied within
either sample of children, yet they both reported more extensive lists
than most other investigators of facial components, which they hypoth-
egized as distinctive for each emotion. Thompson’s results on smiling,
laughing, and crying showed similarities in the distinctive movements
of the facial components for each of these reactions for her blind and
sighted subjects. Less information is provided about anger and sadness,
although she said they also had distinctive facial components in both
blind and sighted children. Fulcher’s study of the posed emotions of
blind and sighted children provides information on a wider sampling of -
emotions and with more information about the distinctive components
for each emotion, but not in sufficient detail to check his hypotheses
about whether the components of facial behavior are distinctive for each
emotion posed. His findings do suggest that facial components unique
to each posed emotion could be isolated and measured. For new studies
on this question utilizing posing procedures w1th sighted adults or chil-
clren see Section 8.2. '

Rubenstein’s (1969) procedure for measurmg fac1a1 componernts is novel
but quite cumbersome. A 16-mm motion picture camera was rotated
around the subject’s face rapidly, acquiring a series of profile frames dur-
Ing a facial expression. His method of recording requires, however, that
the subject freeze an expression for at least 5 seconds while the camera
(tavels around the face and that the subject be in a rather immobilized
position. This procedure is not only questionable in terms of its applica-
bility to spontaneously occurring facial behavior, but the subjects are con-
stantly made aware that their facial behavior is of interest. His finding,
that depressive patients smile more broadly when asked to do so after
#hock treatment than before, does demonstrate that his measurement pro-
ceclure works, but it adds little information about the facial components. .

The most elaborate and complex study is the experiment by Ekman
and Friesen (Ekman, 1972, 1973; Friesen, 1972) listed in Table 4.6. We
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shall report this experiment in some detail because of its complexity, the
import of the findings, and the relevance of the methods and results to
our discussion in two later sections, 5.2 and 7.2.

In conjunction with Averill, Opton, and Lazarus, Ekman and his asso-

ciates collected records of the facial behavior, skin resistance, heart rate,
and self-reported emotion of subjects in the United States and Japan, as
they watched a neutral and a'stress film. We shall discuss here- only their
-~ fmdmgs on the facial behavior of the American subjects; in Chapter 7 we
shall discuss the cross-cultural comparison with the Japanese subjects.

‘In this study a new tool for measuring facial behavior was utilized,
viz), Ekman, Friesen, and Tomkins's Facial Affect Scoring Technique
(FAST). The derivation of this technique and the details of its tse are
reported elsewhere (Ekman, Friesen, & Tomkins, 1971), but it will be
necessary to provide some informatior about how the scoring procedute
was used in order to explain the findings and convey something about
the comprehensiveness of this measurement system. Wé shall first de-
scribe the use of FAST and then the expenment in. Wthh it was’ used
explaining the: results listed in Table 4.6. tk

The Facial Affect Scoring Technique reqtiires scormg of each observ-
able movement in' each of three areas ‘of the face: (1) brows/foréhead
area; (2) eyes/hds, (3) lower face, mcludmg cheeks, nose, mouth, and
chin. Rather than defining éach scoring category in Words, FAST em-
ploys photographic examples. to define each of the movements within
each area of the face that, theoretically, dlstmgmsh arhong six emotions:
happiness, ‘sadniess, surprise, fear, anger, and disgust. For example,
instead of describing a movemernit as “the action of the frontalis musdle
which leads to raising of both brows in‘a somewhat curved shape, with
‘horizontal wrinkles across the forehead,” FAST utilizes'a picture of just

that area.of the face in‘that particular position to define that scoting |

item. .Figure 4.1 shows as an example the 1tems across the fac1al areas
cons1dered to be relevant to surprisei’ -~ ¢

‘The FAST system is applied by having 1ndependent coders view each
of the three areas of the face separately, with the rest of the face blocked
from view. It should be emphasized that the FAST measurement proce-
‘dure does not entail having the coders judge the émotiori shown in the
face they are coding. Rather, each- movement within a facial “area is
distinguished, its ‘exact duration determined with the aid of slowed
motion, and the type of movement classified by comparing the move-
ment observed with the atlas of FAST criterion photographs. If, for
example, the coder is looking at the brows/forehead and sees a particular
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Fi igure 4.1 Examples of criterion jtems from the Facial Affect Scoring Tech-
nique (FAST) showing the brow/forehead (A), the eyes/hds (B and C), and
the lower face items (D-F) for surpnse

novement in that area of the face, he compares the rnovement w1th the
ﬂlght photographs of brow/forehead movements in the FAST atlas and
fimsigns to it the FAST atlas number of the criterion picture it most closely"
rssembles. In addition to those for the brows, there are 17 criterion
photographs of eyes/hds, and 45 crlterlon photographs of the IOWer face
In the FAST atlas.”

Once the coders’ scoring is complete, formulas are used to denve the
emotion prediction for each facial movement, taking into account;the
soring of more than one independent coder. For example, if the facial
movement is coded by more than one coder as most closely resembling
the FAST brow/forehead picture B9 (shown in Fig. 4.1), then that move-
ment is labeled surprise.The output of the scoring system is a series of
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duration scores for anger, fear, surprise, sadness, disgust, and happi-
ness for the brows/forehead, the eyes/lids, and the lower face,

Data analysis can be performed by measuring either the frequency of
occtirrence of each emotion within each facial area or the duration of each
emotion within each facial area. The frequence or duration scores can be
analyzed separately for each of the three facial areas or emotion scores
for the total face can be obtained by utilizing another formula, which
combines the scores for emotions shown across the face into a total face
score for a single emotion ot a blend of emotions. In the results reported
inTable 46, total face scores-weré calculated only for a movement occur-
ting at least two of the three facial areas and only for single emotions,

" With a scoring system such as FAST, a system intended to measure
facial behavior and which distinguishes among six.emotions, the ques-
tion mtist be raised as to whether or not it is valid. There are two types of
validity, which we may call personal validity and social validity: In the
next chapter, we shall present the results of a study of FAST’s social
validity ~ whether measures of facial behavior can predict how people
will judge the emotion shown in a face. In this. chapter we have been
discussing personal validity — whether measures of facial behavior can
provide accurate information about the person, that is, about some as-
pect of his emotional expetience or circumstance.” '
_ ‘Let us turn now to the questior: asked in the Ekman and Friesen,
experiment: Can the measurement of facial behavior accurately distin-
‘guish whether stbjects watched a stressful or a neutral' motion picture
In'the data pool collected jointly by
Averill, Opton, and Lazarus, each

first a film of autumn leaves and'the

his associates;and by
eated alone, watched

tress-inducing filin of

sinus surgery, Unknown to the subjects; a videotape record was made
of their facial behavior. Subsequenily, the subjects answered a ques-

ionnaire about their emotional experience during the stress film, The
FAST scoring system was applied to every observable movementiin each

of the thrée areas of the face for the 25 Américan, subjects; approximately |

3 minutes of their facial behavior diiting the neutral film and'8 finutes
duiing the stress film wete scored..” Bk M e L

- The results reveal an enorinous difference in the facial behavior shown
in these two eliciting circumstances. The total face scores, the scores for
each of the separate facial areas, the scores based on frequency, and the
scores based on duration all indicate that there was more behavior that
FAST measured as surprise, sadness, disgust, and anger shown duting
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the stress film and more behavior that FAST measured as. happiness
shown during the nettral film. PN SR T oy
This study shows that measurement of facial behavior accurately dis-
criminates between two eliciting circumstances, watching a neutral and
& stress film. It is important to note that this difference between facial
behavior’shown in two-diffefent eliciting circumstances was obtained
with a measurement system designed to measure six different émotions
rather than being limited to the’occurrence of one or two emotions o to
the distinction between positive and negative feelings. .~ -« i -
The expetiment was not designed to provide evidence that FAST cari
fccurately indicate each of the six emotions it was designed to meastire;
The only ‘accuracy criterion available is' the two film conditions; stress
and neutral. Although self-reports were gathered, ‘they are'a poor accu-~
racy criterion in this experiment because, although the stress’ fil ap-~
pears to have elicited different emotions.in each subject, the self-teport
did not provide any information about the sequence of emotions experi+
enced and the self-report data were gathered some time after the experi-
ence. What is-required is a self-report on the ‘felt- emotiof obtained
Immediately after a-particular facial behavior occutsy . w! Lo
There are two other sourcesof information that imply that FAST does
#ucceed in accurately differentiating particular emotions: The first; which
wo shall discuss.in Chapter 7, is the high' correlations between the spe-
¢lfic emotions.shown by American and Japanese subjects as measured
by FAST. Although it cannot be.said ,from’théseﬁfindings"tha't FAST
ficcurately measured each emotion, it can'be ‘said that FAST differenti-
aled types of facial behavior and that these different types of facial
behavior occtirted with the 'same frequency in subjects from two differ:
#nt cultures who were placed in-the sanie eliciting circumstances. For

‘wxample, even though we cannot conclude that there is evidence that

the FAST scores for disgust do actually measure disgust and those for
Burprise do actually im}e;g,égge, surprise, it is encouraging that the FAST
measurements show the same ratio of disgust to surprise behavior across
members of two'cultures subjected to:the same eliciting circumstance.:

The second piece of evidenie that suggests that FAST can accurately
measure specific emotions comes from a stiidy to be dutlined in the next
chapter on the social validity of FAST. In that experiment, FAST scores
accurately forecasted the specific emotions judged by those who'simply
obeerved the face. ‘ ‘

One reason why we have described Ekman and Friesen’s experiment
it gome length is because of the importance, in our view, of research
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that directly measures facial components. There has been too little of
such research. Although judgment studies in which observers tell us
their impressions about a face can be quite informative, they cannot
provide knowledge about the specific facial behaviors relative to specific
emotions, and many of the questions that need to be answered about
the face and emotion cannot be approached solely through the use of
judges. Most investigators have avoided direct measurement of facial
components, and the few:who did measure facial behavior, discussed
earlier in this chapter, did not offer a general tool for measuring the
occurrence of a number of different emotions. Ekman, Friesen, and
Tomkins’s FAST is intended as a general-purpose tool to measure the
occurrence of six different emotions and blends of these six. Chapter 9
reports on a new technique for directly measuring fac1a1 behavmr, which
has been developed by Ekman and Friesen.

Two other scoring systems for measuring facial behav1or have been
developed by investigators following an ethological approach, Blurton-
Jones (1969) and Grant (1969). Neither has yet performed any validity
studies. All three systems, FAST and those developed by Blurton-Jones
and Grant, have considerable overlap, although they differ in a number
of regards. The FAST system is based on theory, attempting to specify
only those facial behaviors that can distinguish one emotion from an-
other, and the other two systems have attempted inductively to derive a
descriptive system to cover all facial behavior observed in their samples

of adults or children. The scoring items are depicted in terms of a photo--

graphic atlas in FAST, whereas the other two systems utilize a-verbal
description of particular muscular movements and wrinkles. The ap-
pearance of these three scoring systems is an exciting development,
offering investigators a choice where there prev1ously was none for
measuring the face. - i ; e

Summary on acauracy of measurements of fac1al behavmr :

The few studies on components of. facial behav1or are encouraging, sug—
gesting that accurate information-about some aspect of a person’s expe-
rience (whether it be response to a gunshot, to childbirth; to a
stress-inducing film) can be derived from measures of facial components;
but much more work is needed to supply a definitive answer as to
whether measurements of the face can provide accurate information
about specific emotions. The evidence to date is limited to showing that
accurate information about the distinction between positive and nega-
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llve emotional reactions can be obtained from measurements of the face.
(Accuracy is considered again in the review of studies from 1970 to 1977
In Chapter 8, Section 8.4. Unfortunately, not. much progress has been
made to answer the questions raised here.) ‘

We believe this is one of the most crucial areas for further research and
that the ability to measure the face directly, rather than solely relymg on
observers’ global judgments, will be the key to a breakthrough in the
next genera’uon of ques’aons about the face and emotion. (Chapter 9
eritically reviews a nuimber of new facial measurement procedures. See
also, Chapter 8, Section 8.3.)

P
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9Measurmg faC1a1 movement w1th B
the Facial Action Coding System . =

~ ¢ .. PAUL EKMAN AND WALLACE V. FRIESEN

‘Most researchers on facial behavior have not measured the face itself but
instead have measured ‘the information that observers were able to infer
from the face. Examples of the qtiestions asked are: Can observers make
acctirate inferences about emotion? Can observers detect clinical change
or diagnosis? Do observers from different cultures interpret facial ex-
~ pression differently? Are obsetvers influenced by contextual knowledge
in their judgments of the face? Do bservers attend more to the face than
_to the voice? "~ T oW I v
‘Few studies have involved measurement of the face itself. Examples of
the type of quiestions that could be asked are: Which movements signal
emotion? Do facial actions change with clinical improvement or differen-
tiate among types of psychopathology? Do the same facidl movements
occiirin the same social contexts in different cultures? Are certain facial
‘actions inhibited in certain social settings? Which facial movements puncs
tuate ‘econversation? The differences between these two approaches to

the'study of facial behavior (i.e:, observers’ inferences versus facial mead

surethent) were discussed in Chapter 1.

* [Researchfoctised on the face has been impeded by the problems off

d‘evi's,ing“ani'adequate technique for medsuring the face. Over the years
various procedures for facial measurement have been invented. Earl
‘work (e.g:, Frois-Wittmann,-1930; Fulcher, 1942; Landis‘,“1924; 1. Thomyp
son, 1941) is rarely cited by current investigators. Rather; current ap)
pproaches' to facial meastirement have varied in methodology, rangin
from analogic notations of specific changes within & part of the fad
(Birdwhistell, 1970 to photographic depictions of movements withi
.each of three facial areas (Ekman, Friesen, & Tomkins, 1971) to verbi
déscriptions of facial gestalten (Young & Decarie, 1977).
" No consensus has emerged about how to measure facial behavior, N
tool has been developed as a standard to be used by all investigator
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methods for measuring facial-hovement and the FACS method, con-

parisons of the measurement units. Here we shall only selectively con:
ltast other methods with FACS to explain:the technique, =~ & -

01, Background to the development of the Facial Action Coding Systeir

Qur primary goal.in developing the Facial Action Coding System was to
develop a comprehensive system that could distinguish all possible visu- -
#lly distinguishable facial movements. Most other investigators devel-
oped their method just to describe the particular sample of behavior
they were studying, Our earlier approach, the Facial Affect Scoring Tech-
nique (FAST) (Ekman, Friesen, & Tomkins, 1971) discussed in Chapters
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Investigators have almost been in the position of inventing their own
tools from scratch. The only exception has been that the ‘ca‘.te'gdry lists of
facial behavior: described by some human ethologists »(Blu-frton]ohés,‘
1971; Grant, 1969; McGrew, 1972) have influenced other human ethblo-
gists studying children. - . Dt
Although differing in almost all other respects, most facial measure-
ment techniques have shared a focus on what is visible, that is; on What
raters can differentiate when they see a facial movement. An exception’
(Schwartz, Fair, Salt, Mandel, & Klerman, 1976) used electromyographic
(EMG) measurement to study changes in muscle tone not involving a
noticeable movement. EMG could also be tised to measure“ViSible‘éhangeS'
in muscle tone not involving a noticeable movement. EMG could also be
used to measure visible changes in muscle tone that:do not involve a
Nnoticeable movement, but such work has not been done. Althaﬁgh EMG
could also be employed to study visible movement, we think it is un-
likely that surface,electrodes could distinguish the variety. of visible move-
ments delineated by most other methods, Later in this. chapter we shall
dlescribe a study, comparing EMG and visible movement measurement.
Vascular.changes in the face are another aspect of facial behavior that
can occur without visible movement and, like muscle tonus, cotild bé,
measured directly with sensotrs, No'such work has been publishéd in
coloration or skin temperature, although Schwartz, in tinpublished stud-
les, has found thermal measures useful in measuring affective responses.
Bome of the measurement procedures that utilize observers to rate visi-
ble movement, have included a'refererice to a “teddened” face. :
Elsewhere (Ekman, 1982) a-comparison ‘was made between 13 other

leasting theiﬂassllniptipns{ that underlie each  method,’ explaining. how
units of measurement were derived, and providing point by point com-
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4 and 5, also had this narrower objective. It was designed primarily to
measure facial movement relevant to emotion. Although we remained
interested in describing emotion signals, to do so we needed & méa-
surement scheme that could distinguish among all visible facial behav-
ior. We were also interested in a tool that would allow study of facial
movement in research unrelated to emotion; e.g., facial punctuators in
conversation ot facial deficits indicative of brain lesions. With compre-
hensiveness as our goal, we wanted to build the system free of any
theoretical bias about the possible meaning of facial behaviors. -
The interest in comprehensiveriess also led us to reject an inductive
approach to developing FACS. Most other investigators' devised ‘their
descriptive system on the basis of careful inspection of some sample of
the behavior they intended to measure. Thus, although their system
might contain gaps, as long' as its purpose was simply to-measure a
prescribed sample of events, it was perfectly practicable. With compre-
hensiveness as a goal, an inductive method would requite inspecting a
very large and diversified sample of behavior, = , 2 ,
We chose to derive FACS from an analysis of the anatomical basis of
facial movement. Because every facial movement is the result of muscu-
lar action, we concluded that a comprehensive system could be obtained:
by discovering how each muscle of the face acts to’ change visible ap-
pearance. With that knowledge, it would be possible to analyze an
facial movement into anatomically based minimal action units. - :
No other investigator has so exclusively focused on the anatomy of fa-’
cial movement as the basis for the descriptive measurement system. Blurton!
Jones (1971) considered anatomy in developing his desctiptive categories,
but it was not the main basis of his measurement system. He'did not
attempt to provide a description of the full range of minimal actions.
Our interest in comprehensiveness was motivated not only by the
diverse applications we had in mind but by an awareness of the growing;
need for a common nomenclature for this field of research. Comparisons
of the meastirement units employed by other investigators would be
facilitated if the particular units used in each study could be keyed to a
single comprehensible list of facial actions. Also, a complete list of facia
actions would reveal to potential investigators the array of possibilities,
so they could better select among them. And, of course, there might bg
some investigators who, like us, would want to measure, not just some
facial behavior, but all possible movement that they could observe.
A constraint on the development of FACS was that it deals with what
is clearly visible in the face, ignoring invisible changes (g, certain changes
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in muscle tonus) and discarding visible changes too subtle for reliable
distinction. In part, this constraint of measuring the visible was willingly
adopted;‘baséd on‘our interest in behavior that could have social conse-
quences. In part, the constraint of dealing only with the visible was
based on our interest in a method that could be applied to .any record of
behavior — photographic, film, or video — taken by anyone. If our de-
scriptive system included the nonvisible, we would be limited only to
situations where we ourselves could attach the apparatus (e.g., the leads
for EMG). The visibility constraint was also dictated by our belief that if
subjects know their face is being scrutinized, their behavior may differ
radically. The odd results obtained by Landis (1924) may have been in
part because of this (see Chapter 4 for discussion of the Landis studies).
A method based on visible behavior would use video or motion picture
film records, which could be gathered without the subject’s knowledge..
Another limitation placed on the system was that FACS. would deal
with movement, not with other visible facial phenomena. These other
facial signs are important to a full understanding of the psychology of
facial behavior, but their study requires a different methodology. Else-
where (Ekman, 1977) a variety of static‘and. slow facial signs have been
distinguished, contrasting the types of information they may contain
with rapid facial movement., With FACS, visible changes in muscle tonus
that do not entail movement are excluded. These changes can be mea-
sured through EMG or by having observers make global inferences about
brightness, alertness, soberness, etc. Changes in skin coloration are not
usually visible on black and white records. Facial sweating, tears, rashes,
pimples, and permanent facial characteristics were also excluded from
FACS. As the name states, the Facial Action Coding System was devel-
oped to measure only movement of the face. SN :
Ideally, the Facial Action Coding System would differentiate every
change in muscular action, Instead, it is limited to what humans can
reliably distinguish because it is used by human operators viewing facial
behavior, not a machine-based classification. The system includes most,
but hot all, of the subtle differences in appearance that result from
muscle action. The fineness of the scoring categories in FACS depends
on what can be reliably distinguished when a. facial movement is in-
dpected repeatedly in stopped and slowed motion, ‘
A system for measuring visible facial movements can follow one of
two approaches, Either the minimal units of behavior can be specified,.
which can, in combination, account for any total behavior, or a list of
possible facial gestalten can be given. There are several reasons for se-
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lecting the minimal units approach. First, the sheer variety of possible
actionis the facial musculature allows argues for the minimal units solu-
tion rather than gestalten if comprehensiveness is the goal. Also, there
are too many different possible total facial actions to list all of the ge-
stalten: Third, if the method specifies facial gestalten (e.g., Young-and
Decarie’s; 1977, the list of 42 facial. gestalten), it cannot score facial ac-
tions that.show only part of the gestalt or actions that combine some of
the elements of several gestalten , .

Although most investigators listed minimal umts, they were not ex-
plicit as to how they derived their list. How did they determine whether
an action was minimal or; instead,a composite of two actions that! mlght
appear separately? Usually the decision was based: on a hunch;, specula-
tion about signal value; or simply what was observed in a limited sample
of facial'behavior. Becatise we decided that an answer would come from
knowledge of the mechanics of facial action, we set about determining
the number of muscles that can fire independeritly, and whether each
independent muscular action results in a distinguishable facial appear-
ance. Such an anatomically-based list of facial appearances should allow
description and dlfferentlatlon of the total repertou'e of v1s1b1y dlfferent
facial actions. A R : R

‘Some might argue that there is no need to make such fme d1st1nct10ns
among facial:actions. Indeed, there might. not be a need; many differ-
ently appearing facial actions may serve the same function; or convey
the same message. There may be facial synonyms, but that should be
established empirically, not-on.a.priori grounds.' Only a measurement
scheme that separately scores: visibly different facial:actions will permit
the research that can determine which facial act1ons should be consui-
ered equivalent.in a particular’ situation. e .

“.Another consideration that guided our development of the Fac1al Ac-
tion Coding System was the need to separate inference from descrip-
tion. We are interested in determining which facial behavior is playful,
or puzzled, or sad, but stich inferences about tinderlying state, anteced4
‘ent, ‘o consequent actions should rest on ‘evidence. The measurement
must bé made in noninferential terms that describe the facial behaviory
so'that the inferences can be tested by eviderice. Almost all of the previg
ous descriptive systems have combined infetence-free descriptions with
descriptions confounded with inference;e.g., “aggressive frown” (Grant
1969); “lower-lip pout” (Blurton Jones, 1971); “smile tight-loose” (Bir
whistell, 1970). Each of these actions could be described without ir

i
¥
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ferential terms. Because humans do the measurement the possibility of
inferences cannot be eliminated, but they need not be encouraged or
required. If a face is scored, for example, in terms of the lip corners
moving up in an oblique direction that raises the infraorbital triangle,
the person scoring the face still may make the inference that what he is
describing is a smile. Our experience has been that when people use a
solely descriptive measurement system, as time passes they increasingly
focus on the behavioral discriminations and are rarely aware of the
“meaning” of the behavior. ~

Another problem that plagued previous attempts to measure facial
movement was how to describe most precisely each measurement unit.
Blurton Jones (1971) noted that facial activity could be described in three
ways: the location of shadows and lines; the muscles responsible; or the
main positions of landmarks such as mouth cornersor brow location, He
opted for the last, although he said the other two were used also, He
decided not to base his descriptions on muscular activity because it
would be+,...more convenient if description could be given‘which did
not require that anyone who uses them should learn the facial muscula-
ture first, although knowledge of the musculature obwously 1mproves
the acuity of one’s. observations” (p: 369).

We have taken almost the opposite position. The user of FACS must
learn the mechanics - the muscular basis — of facial movement, not just
the consequences of movement or a déscription of a static landmark. It
Is by emphasizing patterns of movement, the changing nature of fa-
clal appearance, that distinctive actions are described - the movements
of the skin, the temporary changes in shape and location of the fea-
lures, and. the gathenng, pouchmg, bulgmg, and wrmkhng of the
skin. ' £

It is FACS’s empha51s on movement and the muscular ba51s of ap—
pearance change that helps overcome the problems caused by physiog-
nomic differences. Individuals differ in the size, shape, and location of
their features and in the wrinkles, bulges, or pouches that become. per-
manent in midlife. The parhcular shape of a landmark may vary from

one person to another; e.g:, when the lip corner goes up, the angle,
ghape, or wrinkle pattern may not be the same for all people. If only the
#nd result of movement is described, scoring may be confused by physi-
oOpnomic variations. Knowledge of the muscular basis of action and em-
phasis on recognizing movements helps to deal with variations caused
by physiognomic differences.




184 P. Ekman, W V. Friesen

9. 2 Development of the Facial Action Coding System

Our flrst step'in developmg FACS was to study various anatomical: texts
to discover the minimal units. We expected to find a listing of the mus-
cles that can fire separately and how each muscle changes facial appear-
‘ance. We were disappointed to find that most anatomists were seldom
.concerned with facial appearance. The anatomy texts for the most part
~described the location 'of the muscles. Capacity for separate action or
visible change in appearance was not the basis for the anatomists’. des-
ignation of facial muscles. Instead, they distinguished muscles because
of different locations, or if there was a similar location they separately
named what appeared as separdte bundles of muscle fibets.*

Duchénne (1862) was one of the first anatomists concerned w1th the
question of how muscles change the appearance of the face. He: electri-
cally stimulated the facial muscles of a man withot pain sensation and
‘photographed the appearance changes. By this means he was able to
learn the function of some:of the muscles. His method was problematlc
fot exploririg the action of all of the facial muscles Manty of the muscles

.of .the face lie one over the other, and surface stimulation. will: fire a
number of muscles. Inserting & needle or fine wire through the skm to
reach'a ‘particular: muscle might fire others as well. S

.The work of Hjortsjo (1970) proved to be the miost, help. An; anatom1st

‘mterested in describing the visible appearance changes for each muscle,
Hijortsjo learned to.fire his own facial muscle 'voluntarﬂy ‘He photo=
gtaphed his own face and described in ' ‘
ancechanges for each muscle. His aimwasnot torprovide a measurement
system, and so:he did not consider: many of the combinations of facial
muscles, nor did he provide a set of rules necessary for dlstmgulshmg
among appearance chariges that are in any way similar.. .- 0

. Following Hjortsjt's lead,, we spent the better part of:a year w1th a
mirror,. anatomy texts; ‘and cameras. . We learned to fire: separately the
muscles inrour own faces. When we wete confident that we were firing
the intended muscles; we. photographed our faces. Usually there wag
little doubt. tha’c we were: firing: the intended muscle. The problem ing
stead was o' learn how.to do it at ail; By feeling the surface of our facess
we could asually detérmine whether the intended muscle w, ;
mg By checkmg H]orts]o 5 account we could see whether the ‘appears

e B

1We are grateful to Washbum (1975, Pers comm.) for explaining why the standard anal
omy texts were of so little help and for encouraging our attempt to explicate the musculs;
basis of facial action.

Facial Action Coding System 185

ance on our faces was what he described and showed in his drawings.

There were a few areas'of ; ambiguity for which we returned to a variation
on Duchenne s method for resolution. A neuroanatomist placed a needle
in one of our faces, inserting the needle into the muscle about which we
were uncertain. ‘With the- needle in place, the muscle was voluntarily
fired, and ‘electrical activity from that needle placement verified that
indeed it was the intended muscle. As this method was uncomfortable,
we used it rarely and only when we were in doubt.-

One limitation of this method of deriving facial units must be noted. If
there are muscles that cannot be fired voluntarﬂy, we cannot study
them. This seems to be the case only with the tdrsalis muscle, and as best
we can determme, its actlon and effect on appearance are not different
from those of one of the voluntarlly controlled muscles, levator pulpebrue

Our next step was o examine the photographs taken of each of our
faces, scrambling the plctures s0 that we would not know what muscle
had been fired. Our purpose was to determine if all the separate muscle
actions could be d1st1ngu1shed accurately from.appearance alone. Often
it was easy to ‘determine, although it tigyally required comparing the
appearance change w1th the Testing, or basehne, fac1a1 countenance,

There were 1nstances, however, in whlch we found it difficult to dis-
tinguish among | the many ‘musclesinasetto account for a photograph of
a facial appearancer 'Sometimes we could tell one muscular action from
another, but the d1fferent1at10n seemed so difficult that we prejudged it
as not likely to be; rel1able Sometimes the appearance changes resulting
from two. muscles seemed ‘o differ mostly in intensity of the action, not
in type of appea ance, Ir erther instance, we designated and described
the result as-one actzon umt Wthh could be produced by two or three
different muscles, ' ' " :

Note that we call the measurements action not muscle units. As just
explained, this is becatise a few times we have combined more than one
muscle in ottt unitization’ of appearance changes. The other reason for
using the term Action LImt is because we have separated more than one
action from what most anatomlsts described as one muscle. For exam-
ple, followmg Hijortsjt's. lead, ‘the frontalis muscle, which raises the
brow, was separated into two Action Units, dependmg on whether the’
Inner or outer ‘portion of thls muscle lifts the inner or outer portions of
the eyebrow.

Table 9.1 lists the numbers, names, and anatormcal bases of 33 Action
Units, most of which involve a single muscle, The numbers are arbitrary
and do not have any significance except that 1 through 7 refer to brows,




Table 9.1. Single Action Units (AL

AU number FACS name Muscular basis
1 Inner brow raiser Erontalis, pars medialis
2 Outer brow raiser | Frontalis, pars lateralis =
4 Brow lowerer Depressor glabellae; depressor
: T supercilii; corrugator
5 Upper lid raiser Levator palpebrae superiotis
6 Cheek raiser Orbicularis oculi, pars orbitalis
7 Lid tightener Orbicularis oculi, pars palpebmlrs
8 ‘Lips toward each other Orbicularis oris
9 Nose wrinkler- Levator labii superioris, ulueque nasi
10 Upper lip raiser Levator labii superioris, caput
' ,« ‘ infraorbitalis
11 Nasolabial furrow Zygomatic mitior
; deepener : ‘
12 Lip corner puller .- Zygomatic major .
13 Cheek puffer . Caninus
14 Dimpler * Buccinator:
15 Lip cornet depressor - Triangularis
16 Lower lip depressor :Depressor labii mferzorzs
17 Chin raiser _Mentalis
18 Lip puckerer  Incisivii labii superzorzs, incisivus
. SERIE - labii inferioris
20 . Lip stretcher - “ storzous ‘
2 Lip funneler , Orbicularis oris
23 Lip tightener "~ Orbicularis oris
24" Lip pressor » Orbicularis oris - ‘
25 - Lips- part Depressor labii, ot relaxatlon of
s -mentalis or orbicularis otis
26 Jaw drops " Masseter; temporal and internal
‘ - pterygoid relaxed
27 Mouth’ stretches 5oz - pterygoids; digasttic
28 Lips suck Orbicularis oris_
38 Nostril dilator Nasalis, pars alaris )
39 * Nostril compressor Nasalis, pars transversa and '
' P depressor septi alae.nasi:
41 . Lids droop: Relaxation of levator palpebrae
‘ . : superioris E
42 Eyes slit * " Orbicularis oculi
43 “Eyes close " "Relaxation of Levator pulpebme
superioris - ;-
4 Squint Orbicularis oculi, pars palpebralis
45 Blink Relaxation of levator palpebrae
‘ and contraction of orbicularis
oculi, pars palpebralis
46 Wink - orbicularis oculi
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Table 9.2. An example of information given in FACS for each Action Unit

Action Unit 15 — Lip corner depressor

The muscle - underlying AU 15 emerges from the side of the chin and

runs upward attaching to a point near the corner of the lip. In AU 15 the

corners of the lips are pulled down. Study the anatomical drawmgs that

show the location of the muscle underlying this AU.

(1) Pulls the corners of the lips down,

(2) Changes the. shape of the lips so they are angled down at the corner,
and usually somewhat stretched hotizontally.

(3) Produces some pouching, bagging, or wrinkling of skin. below the
lips corners, which may not be apparent unless the action is strong.

(4) May flatten or cause bulges to appear on the chin boss, may produce
depression medially under the lower lip.

(6) If the masolabial furrou® is permanently etched, it will deepen and may
appear pulled down or lengthened.

The photographs in FACS show both slight and strong versions. of this Action

Unit. Note that appearance change (3) is most apparent in the stronger versions.

The photograph of 6 + 15 shows how the appearance changes due to 6 can add

to those of 15. Study the film of AU 15.

How to do 15

Pull your lip corners downward Be careful not fo raise your lower lip” at
the same time - do not use AU 17. If you are unable to do this, place
your fingers above the lip corners and push downward, noting the
changes in appearance. Now, try to hold thlS appearance when you take
your fingers away. ‘

Minimum requzrements to score 15

Elongating the mouth is irrelevant, as it may ‘be due to AU 20, AU 15, or

AU 15 + 20.-

(1) If the 11p line is straight or slightly up in neutral face, then the 11p
corners must be pulled down at least slightly to score 15, or

(2) If lip line is slightly or barely down in neutral face, then the lip
corners must be pulled down slightly more than neutral and not the
result of AU 17 or AU 20. - S

A wrmkle extendmg from beyond the nostril wings down to beyond the lip
corners. ‘ : ; ‘

forehead, or eyelids. The table indicates where we have collapsed more
than one muscle into a single Action Unit and where we have distin-
guished more than one Action Unit from a single muscle. The FACS
names given in the table are shortened for convemence of recall and are
not meant to describe the appearance change.

Table 9.2 lists an example of how an Action Unit (AU) is described in
the FACS manual (Ekman & Friesen, 1978) The description includes
four types of information:
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1. The muscular basis of each AU is given in words and diagrams.

2. Detailed descriptions of the appearance changes are keyed to 1llustra-
tive still photograph and film examples.

3. Instructions are given as to how to make the movement on one’s own

. -:face.This aids in 'learning the appearance changes, particularly if

. "FACS is learned by a group of people who can observe the variations
in appearance on each ‘others’ faces. Learning how . to 'do each AU
also provides the user- with a technique for later analyzmg move-
ments to be scored into their component parts. The user imitates the

- movement to be: scored, noting which muscles had to.be moved  to
produce the movement to'be scored. By this means the scormg of any

" novel, complex facial:action can be determined.

4. A rule is given specifying the minimal changes that- must be observed

+ in-order to score a slight versron of each AU, . , ‘

"The determination. of the single‘"AUs (Table 9.1) and their descrip-
tlon (an example of whlch is shown in Table 9.2) were. the first: steps
in developmg FACS. The procedute of moving: muscles, photograph~
ing the movement, and inspecting’the, _pictures was: reiterated for all
possible combinations of two, AUs. There was no feed to descnbe
AU combinations that could not interact. For example; pulling "the
lip corners down is done by a muscle that cannot affect.the muscles
controllmg the" posmon of the eyebrows Two~way combinations
were performed separately for the AUs controlling the brows, - fore-
head, and upper and lower eyelids and for those AUs controllmg the
lower eyelids, cheeks, and lower reg1ons of the face, There were
several hundred combinations' to perform and examine, for' only ina
very few. mstances d1d we drscover that two AUs could not : occur
mmultaneously ' '

Study ‘of the photographs of the AU comb1nat10ns showed that most
of the appearance changes were additive. The. characteristic appeatance
of each of the two-AU combinations was clearly recognizable and virtu-
ally unchanged. There. were, however; a few AU combinations that
were not additive. Their appearance changes may have incorporated
some of the evidence of the single AUs, but new appearance changes
from their joint action were-also evident. All of these distinctive combi-
nationis were added to FACS; each descrrbed in the same detall as were
the single’'AUs..

Inspection of the photographs of the AU combma’aons revealed that
the appearance changes might be*neither additive nor distinctive and
that there might be a relationship of dominance, substitution, or alterna-
tion between AUs. In dominance, the strong AU overshadows the weak
one. It may completely conceal the appearance of the subordinant AU or
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it may make the evidence of the subordinant AU very difficult to detect.
In order to enhance agreement in scoring, rules were established to
prohibit the scoring of subordinant AUs when there is clear evidence of
a dominant AU. In substitution, the appearance of two different AU
combinations is so similar that, in order to avoid disagreements, we
designated only one of the combinations as the score to be used for
either of the combinations. In alternation, two AUs cannot both be scored
because both cannot be performed simultaneously; it is hard to distin-
guish one from the other; or the logic of other FACS rules does not allow
both to be scored. The coder determines which of the two alternatives
best describes a particular action.

After analyzing the pictures of all the two-AU combmahons, the pro-
cesses of performing, photographing, and then inspecting were reiter-
ated, but this time with 3-AU combinations. Instead of hundreds there
were thousands to'so examine. Those that produced a distinctive, rather
than an additive,.combination of AUs were allotted their own entry in
FACS with full descriptions as shown in Table 9.2. When we were ready
to explore the 4-AU combinations, the number to be considered was so
great that we decided to study them only selectively. On the basis of
what we learned from the 2-AU and 3-AU combinations, we extrapo-
Jated those further combinations likely to result in distinctive facial move-
ments. In total, between 4,000 and 5,000 facial combinations were per-
formed and examined. This included all the possible combinations of
AUs in the upper regions of the face and all the two- and three-way
combinations in the lower face, plus some of the four-, five-, six-, seven-,
and eight-AU combinations in the lower region of the face.

The manual for the Facial Action Coding System (Ekman & Friesen,
1978) was written' in a self-instructional format, to serve as an initial
tutor and subsequently as a reference in scormg facial behav1or 1t con-
lains the followmg mformatlon e = o

1, textual materlal descrlbmg each AU listed in Table 9 lin terms of 1ts muscular

basis, appearance changes, instructions for making the movement, and reqiiire-

ments to be mét for scoring slight verisons (see the example in Table'9.2);

comparable information for each of more than 44 combinations of AUs;

a simple, less precise account of the 11 additional single AUs listed in-Table

9.3, many of which do not involve the facial muscles (We have not descnbed

them in as much detail as was done in Table 9.2.); '

#h, descriptors that can be used to measure head and eye position; ;

B, tables comparing and contrasting over 400 AUs (or AU combinations)
with only subtle differences; ,

6. scoring rules based on the dominance, alternation, and substitution

relationships among AUs;

b o
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Table 9. 3 Szmply defmed Alls in FACS

AU number FACS hame AU number FACS neme iy ; .

v

19 e Tongue out " el 033 Cheek blow
s Necktightenet, .0 .~ 34 Cheek puff -
‘ Jaw thrust -~ . 35 Cheek suck
Jaw s1dew s . 36 ‘Tongue bulge
" Jaw clench et T B ‘ Llp Wlpe s
i Lips bite: " :

o

v

7. @ scoring sheet and a step-by-step procedure contamlng i
internal checks designed to increase inter-rater reliability.
" There are also still photographm and motion picture. fllm examples of
all the single AUs in Tables 9.1 and 9.3,.0f the 44'AU combma‘uons, and
the head and eye position descriptors. Additional still photographs and
motion picture/film examples of facial behavior. atre'provided for practice
in scoring facial movement, Cotrect scores.are glven, w1th com:mentary
about the source of poss1b1e errorsin scormg ofs T ARTTRI Be

" BoE g a t
L 2 TR T
4 . d & U Ry kT L SR

numbér of

9, 3 An example of scormg faces

"

It'is not feasible in'this. chapter, without film or vrdeo, to 111ustrate the
actual use of FACS.in scoring'a facial movement. The logic underlying
FACS can'be illustrated, however, with'still photographs. For example,
~ c‘on‘sider the ‘seven facial behaviors sh(')wn‘in ‘Fig’ur‘e”’ 9‘ I* They all in’V‘olve

thel line of the mouth,mthey alsopdlffer.,:‘Analys1s of Athesefaces m,terms of
the single AUs'involved will'allow precise differentiation among them.,

These ‘seven faces include three single” AUs and ‘four combinations
among these AUs. Figure 9.1 A is'the appearanice change resulting from
AU 15, descrlbed earher 1n Table 9.2. Flgure 9. lB shows AU 17, de-

the photographs, you should then be. able 0 ”dlssect” the other four
‘faces in Flgure 9.1 into thieir component‘AUs F1gure 91D combmes AUs
10 and 15; F1gure 9.1E combmes AUs 10 and 17; Figure 9.1F combines
‘AUs 15-and 17; Figure9. 1G combines AUs 10, 15, and 17.

" Any ¢omplex facial behavior can be similarly analyzed into its compo-
nent elements, if the single AUs have been learned and if rules regard-
ing combinations have been studied. The scoring procedure leads the

'

Figure 9.1 Action units that produce a down curve to the hne of the
mouth. (From “Measuring facial movement” by P. Ekman and W. V. Friesen,
Journalof Environmental Psychology and Nonverbal Behavior, 1976, 1, 56-75.
(Copyright 1976 by P. Ekman, Reproduced by permission)
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Table 9.4. Appearance changes due to AU 10 and to AU 17. (Copyright ©
Ekman & Friesen, 1976.)

Action Unit 10

The muscle underlying AU 10 emerges from the center of the infraorbital friangle”

and attaches in the area of the nasolabial fold.” In AU 10 the skin above the

upper lip is pulled upwards and towards the cheek, pulling the upper lip up.

(1) Raises the upper lip. Center of upper lip is drawn straight up, the outer
portions of upper lip are drawn up but not as high as the center.

(2) Causes an angular bend in the shape of the upper lip.

(3) Raises the infraorbital triangle; and may cause the infraorbital furrow to
appear, or if it is evident in neutral, to deepen.

(4) Deepens the nasolabial furrows and raises the upper part of this furrow
producing a shape as /7 \, ‘

(5) Widens and raises the nostril wings.

(6) When the action is strong the lips will part.

Action Unit 17

The muscle underlying AU 17 emerges from an area below the lower lip and

attaches far down the chin. In AU 17 the skin of the chin is pushed upwards,

pushing up the lower lip. )

(1) Pushes chin boss upward.

(2) Pushes lower lip upward.,

(3) May cause wrinkles to appear on chin boss as skin is stretched, and may
produce a depression medially under the lower lip.

(4) Causes shape of mouth to appear /™.

(5) If the action is strong the lower lip may protrude. -

“Roughly the cheek area.
YA wrinkle extending from beyond the nostril wings down to beyond the lip
corners, ‘

user to break down any action into a set of single AU scores. When in
doubt, the user is encouraged to consult the verbal descriptions, photo-
graphic and film examples, and tables of contrasting subtle differences.
The person is also encouraged to imitate the action seen, observing the
mirror reflection, and noting what AUs must be used in order to repro-
duce the action observed.

It is important not to be mislead by the example of Figure 9.1 into
thinking that FACS was designed for scoring still photographs. The
emphasis of FACS is on movement and its chief use is for scoring facial
actions seen on motion records, although it can be used with stills if
there is also a picture of a “neutral” face.

Figure 9.1 was used to demonstrate how FACS scoring differentiates
among the seven facial behaviors shown. Although these seven behav-
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lors are not visibly the same, are they the same functionally, psychologi-
cally, or communicatively? Is one a sadness expression, another a pout,
another a disbelief gesture, etc.? It is only if the facial measurement
distinguishes among these behaviors that we can determine empirically
how many of the distinctions are useful. Once we can measure their
separate occurrences, we can examine the contexts in which the behav-
lors occur or we can study preceding or consequent actions of other
persons, isolate concomitant behavior in the person showing the behav-
lor, study observers’ inferences from viewing each behavior, etc.

The Facial Action Coding System far exceeded our initial anticipation
of what would be required to provide a comprehensive, descriptive
system for measuring facial action. Certainly, FACS is a vety elaborate
system, considerably more comprehensive than any previous system.
There is no facial action described by other systems that. cannot be de-
scribed by FACS, and there are many behaviors described by FACS not
previously distinguished by others. In addition, FACS allows for meas-
uring facial asymmetries, where different AUs appear on each side of
the face. It does not, however, include a measure of the intensity of
actions for every AU, although it does so for four of the AUs listed i
Table 9.1. It would be possible for others to follow the procedure used
for these AUs in order to provide intensity of action scoring for the other
AUs. . o

We are reasonably confident that FACS is complete for scoring the
visible, reliably distinguishable actions of the brows, forehead, and eye-
lids. Unfortunately, FACS probably does not include all of the visible,
teliably distinguishable actions in the lower part of the face.The hinged
Jaw and rubbery lips allow a nearly infinite number of actions. We
Included everything we could see, everything anyone else included and
what are probably the most common elements and combinations of
fctions in the lower part of the face among children and adults. As we
and others use FACS, we expect that some other AUs may need to be
ndded, although we hope not many. Also, others may be interested in
more finely discriminating sepatate AUs from the list of broadly defined:
AUsin Table9.3. .. . * -~ . ¢ . ‘ . e

Some will ask the question whether FACS is too elaborate, too 'com-
prehensive, and too detailed? We believe it has been useful to attempt
an approximation of the total repertoire of facial action, to isolate mini-
mal Action Units that can combine to account for any facial movement.
At the least, FACS provides a means to cross-reference the different
scoring categories used by others with a common nomenclature. It may
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also serve to advise the investigators of their options, so that they may
make explicit decisions about what to include in and what to omit from
theit“measurements. No one knows at the outset how manyof the
variations in facial behavior can be ignored in any research study with-
out losing. important information. In preliminary observations, or pilot
studies, investigators may wish to use FACS to make comprehensive
measutements and, then, based on these results, to score. selectively
only certain AUs or AU combinations in their main study. . ¢ . . -

Apart from these more selective uses of FACS, there will be some who
simply need a comprehensive measurement system. If we wish to learn
all the facial actions that signal emotion (and those that donot) or whether
facial emphasis markers are the same regardless of the content of speech
so emphasized (to mention just two current interests), then a method
stich as FACS is needed. . . e ey : R ,

9.4. Reliability of the Facial Action ‘C‘d&itigv”Systgﬁil o

¢ v B g
wad e ey

The fundamental reliability issue is whether independent persons would
agree in their scoting of facial behavior; more specifically; whether per-
sons who learn FACS without instruction from the developers would
dgree among themselves and/or with the developers.. .~ = =
" To score facial behavior, ‘two different-operations, description*and
location, and thus two different reliability issues are required. By descrip-
tion, we mean what happened: What are the Action Units responsible
for'an‘observed change in'facial behavior? By location, we mean when
did it happen: At precisely what moment did whatever happened start
and stop. Suppose the brows moved. To describe the movement, we
‘would ask which type of movement it was: did the brows taise, lower,
raise and draw togethei? did just the inner part raise or the entire brow,
ete.? To locate the movement, we would ask at what videoframe (1/60
second) the movement, whatever it is, started and at what videoframe it
ended? The two questions are independent to some extent. Reliability
could be'high for description but low for location, or vice'versa. -
' Por either description or location, reliability canbe evaluated on either
of two bases: (1) agreement among independent persons, or (2) agree-
menht between a learner and an expert. We were interested in not only
whether there was intercoder agreement but whether those who learned
FACS without instruction from us would score facial behavior the way

ok

Reliability i/s,sué§ ‘,
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we did. Data were reported for both types of agreement. The results
were about the same. .

The description of facial movement with FACS involves four opera-
tions and the reliability of each was studied:

1. Determining which AUs are responsible for the observed movement. The coder
learns how to recognize the appearance changes due to each of 44 AUs,
singly and in combination. The logic of the system is that any movement can
be scored in terms of which AUs produced it. Theoretically, it is possible for
about 20 AUs to combine to produce a single facial movement or as few as
one. (All 44 cannot combine because some involve antagonistic actions and
the occurrence of some actions conceals the possible presence of othets.) - -
Scoting the intensity of action for five of the 44 AUs. While intensity scoring could
have been provided for each and every one of the 44 AUs, we used intensity
scoring only where we thought the magnitude of action could influence the
recognition of a particular action unit or a related action. Intensity was scored
in terms of three levels: low, medium, and high. i

Scoring whether an action is asymmetrical or unilateral. FACS distinguishes uni--
lateral actions, where there is no evidence of the action on one side of the
face, from asymmetrical actions, where the movement is evident on both
sides of the face but stronger on one side. There were very few instances of
unilateral actions in the records we scored, too few to estimate'the reliability
of distinguishing unilateral from bilateral or asymmetrical actions. Later the
reliability of asymmetry scoring will be reported. o By et ‘
Scoring the position of the head and the position of the eyes during a facial movement.
This descriptive system is less rigorous than that provided for the AUs.
Fourteen descriptors are provided, of which up to six can be scored for any
event. Because head/eye scoring is a simplef system, agreement on it could
have inflated agreement measures on the total scoring of a face. Results will,
therefore, be reported separately, including and excluding head/eye position
scores. In fact, however, it made little difference. - -

2

3

4

A final issue to be considered is whether agreement is substantially
Improved by having the independent coders arbitrate their disagree-
ments. The agreement achieved by six independent coders (intercoder

‘agreement and agreement with experts) will be contrasted with agree-

ment achieved by three pairs of arbitrated scores: Arbitration improved
agreement, but not by much; " U R

The behavioral séniple for initial reliability studies

Hor our initial reliability study, we selected behavior samples from 10 of
the honest-deceptive interviews we have been studying over the past
¢lght years (Ekman & Friesen, 1974a; Ekman, Friesen & Scherer, 1976).
We selected the first two actions shown by a subject who was convers-
Ing about her reactions to a film while she was watching it and the first
two actions shown when the interview continued after the film ended.
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In order to increase the variety of behaviors subject to scoring, if the first
two actions repeated an AU or AU combination already selected more
than once, then the next nonredundant action was taken. By these means,
a total of 40 items was obtained. Six were dropped because the videopicture
was not acceptable, leaving 34 items. AP S
" /Coders were given the videotape with the instruction to score what-
ever occurred within each of the 34 events. Note that by defining each
event ahead-of time, giving the coders the start and stop frame within
which they should score, we' eliminated decisions’ about location and

studied just description reliability. .7 -

Thecoders ..~ . :
Seven persons previously unfamiliar with FACS learned the system as a
group during a 5-week period, working on a half-time ‘basis.. We had
minimum contact with them during this tithe so that their performance
can be considered a fair test of Whether FACS produces reliable scoring
when'learned without instruction from the developers: The results re-
ported are based on six persons because one coder did not continue.
The six coders consisted of five ‘women and oné Twi
research assistants who have bachelor’s level education.
‘tofal candidates, one in-psychology, another in linguistics.. Another was
a postdoctoral fellow trained in developmental psychology. The last was
a visiting associate professor. of clinical psychology .whose. native lan-
guage is German. . T i

i B

v i T
i

Procedute
[ L Koo il

The six coders independently scored.the 34 events without any;
nication among them.. After their scoring was completed, the six wer
grouped into' three pairs and given their. scorings on any. event about
which they disagreed. They were required to arrive jointly at'an arb
trated final scoring, ~ © - . L oo

i."We (the atithors) joititly scored each of the 84 events. We then exam:
ined the scoring of the six learners and considered whether we would
want to change our scoring in light of their performance. We did so only
a few times, anid those decisions did not increase the agreement be4

tween them and us.

S

197

Facial Action Coding System

Tablg 9.5.‘zE‘x¢mple“ of raw scores on one behaviotal event - -

Codér“

Experts “ v v
Blossom
Kathy: . . ...
Charlotte ™ "~
Linda i "
Sonia

Rainer. .
Arbitrated
Bl-Ka .
Ch-Li

S50-Ra?

AU nﬁmbers o 2

6 toy Thag i 2 v' '
OB+ Y 7 qoxe

“

E S
NNNN N

10Xx*

SRS EN AR
o

ORI
EE R

ZII\III IZA&S, X %en(’)tes arating of low jntensity.
ote that arbitration was not necessary here as subj i
criginal seonig o E nep ty s subjects were in agreement on

Raw datai;ﬂatrixu b

Thirty-four events wete scored by six independent persons producing 6
X34 = 204 sets of action unit scores. Additionally, there are the three
arbitratedﬁp‘ai,gA;scgrings for each event. Table 9.5 shows the scores for
one of the 34 items. The first row is our scoring. The next six rows show
the scoring of this event by each of the six persons. The final three rows
5119w the arbitrated scoring of the three ;pairings. (Note that Sonia and
Rainer agreed on this event so they did not arbitrate.) The entries are the
LlumberS“Jer the AUs, which is the system used to record scores. The
experts scored'three AUs; 1, 4, and 7, which describe raising the inner
corners of the brow (1); pulling the brows together (4), and tightening of
the eyelids (7). There was agreement among all coders that AU 4'was
present. Some-did not scoré ‘AU 1. .One coder scored an outer ,ey'el'id;’
tction (6) rather. than the inner“eyelid action of AU 7; Onie coder also
QC(‘)red an upper eyelid raise’' (5X; the X ‘ieaning that she scored it as
being low in intensity); and 'a low upper lip,fai,s“e‘ (10X)."

» - L 5 T : ,.",‘“ '
An index of agreement .

It was not 9bvious what type of measure of agreement should bék em-
ploy.ed. Reliability measures often are applied to situations where scor-
Ing involves a binary decision (e, g, present or absent) or assignment
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into one of a series of exclusive categories. In FACS there is a range of
possible scores, from 1 to about 26 (about 20 AUs and 6 head/eye de-
scriptors) that could be scored for any one event. There are many more
opportunities for disagreement than is usually the case in psychological
measurement.

We could have assessed reliability for each AU separately, determin-
ing how many times the six persons agreed about its presence or ab-
sence over the 34 items. This method, often used in reliability studies,
would give as much credit to an agreement that an AU was not scored
for an event as an agreement that it was scored. Such a method would
have produced reliability scores much higher than' the procedure we
selected.

The index of agreement that we employed (Wexler, 1972) was a , ratio
calculated separately for each of the 34 events for each pair of coders and
for each coder compared to the expert scoring. The arbitrated scormg
was also evaluated w1th the same index. The formula was:

(number of AUs on which coder 1 and coder 2 agreed) X 2

total number of AUs scored by the two»coders

For example, if the scoring by one coder was 1 + 5 +.7 + 22 and the
scoring by a second coder was 1+7+16, the ratio would be.

4 (2 AUs agreed upon X 2) =
7 (to’cal number of AUs scored by two coders)

Table 9.6 shows the matrix of ratlos generated with thls formula for
the raw data shown:in Table 9.5. The first six rows of Table 9.6 give the
ratios calculated for the scoring of each individual person. The last three
rows of the table give the ratios when the. scoring reached through
arbitration by a pair of persons was evaluated, We will use the first six
rows to illustrate how the ratio represents agreement. The first column
of numbers shows the ratio when each coder’s scoring was entered into
the formula with the scoring of the experts. Perfect agreement (in the
case of Blossom and Linda) generated 1.00 ratios. Disagreements gener-
ated lower ratios. The other columns in the table show the ratios be-
tween each pair of coders. One can see that Sonia and Rainer agreed
exactly, as did Linda and Blossom. The maximum disagreement was
between Kathy and Charlotte.

The mathematics of the formula used are such that if only one or two
AUs are scored for an event, a disagreement will lower the ratio more

Table 9.6. Matrix of agreement ratios for the scoring of one behavioral event

Linda Sonia

" -Charlotte

Blossom:

Coder

‘Kathy

Experts

Single-person scoring

1.000

"800
800

.....

(I T S St

g%‘-%g_m g
LELEEE

ExPerts;

Ch-Li

Arbitrated pairs scoring

Bl-Ka

857
.800 ©.667

1.000
857 -
.80

Ch-Li
So-Ra
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than if six of seven are scored. If two coders disagreed about only one
© AU and agreed about one AU, they would earn a ratio of .50. If they

disagreed about one AU and agreed about four AUs, the ratio would be
.80. Even though the disagreement is in both instances about only one
score, it seems reasonable that the formula rewards agreement ona high
proportion of actions that are present. -

We checked on how many AUs were scored for each of the 34'¢vents
by the experts. The mode was three scores for an event,. with about
one-third of the 34 events having one or two scores and one-third hav-
ing four to seven scores. Thus, if the absolute number of scores distorted
the ratio of agreement, the 34 events produced a balanced distribution in
this regard. . iy

Two matrixes were generated. One matrix was composed of the ratios
derived by comparing éach person’s scoring of each event ‘with ‘the
experts’ scoring, generating 204 data points (6 persons x 34 events). The
second matrix disregarded the experts’ scoting and calculated the ratio
by comparing each person’s scoring with each’ other person. -With six
persons, five such ratios were generated for each person (comparing
that person with every other person) for each of the 34 events scored.
‘The mean of those five ratios was taken as the measure of a particular
person’s average agreement with others for a particular event. This yielded
a second matrix that again had 204 points, with each point representing
the mean ratio of agreement with the other person’s for each event
scored (34 events x 6 persons). Dy @ R

i .
W ' ¢

Overall agreement L

The mean ratio across all coders (6) and all events scored (34) was .822
when scoring was compared’ with experts’ and .756 when intercoder
agreement was evaluated. Figure 9.2 shows that the distributions of
‘ratios were skewed toward high agtéement. For example, 141 out of 204
ratios of agreement with the experts were .80 or above, and only, 28 out
of the 204 ratios were below .60. The figure also shows that the distribu-
tion of ratios reptesenting intercoder agreement was: similarly skewed
‘toward agreement, with just as few low-value ratios but not as many
‘ratios above .80 as when agreement with experts was calculated.

Since FACS was first published, more than thirty investigators have
learned FACS using the training materials provided without any direct
contact with us. Part of the training package makes available the video-
tape of the same behavior sample coded by the initial group of six
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Figure 9.2 Distribution of agreement ratios among coders and between
coders and experts. (From The facial action coding system by P. Ekman and
W. V. Friesen. Palo Alto, Ca.: Consulting Psychologists Press, 1978. Copy-
right 1978 by P. Ekman. Reproduced by permission) :

learners. All of these new investigators 'achie§ed comparable reliability
lo the data reported in Figure 9.2, , : ‘

- Did scorin‘g.head/eyé position ,ihflate feiiabiiity?

The answer is no. Recall that the measurement of head/eye position was
& grosser descriptive :scheme than that of the Action Units. Agreenien“t’
on what might be an easier set of decisions might have inflated the
fgreement ratios, concealing disagreements about the scoring of AUs.
When head/eye position scores were disregarded, howe,ver,Vancvl the
talios recalculated, the mean ratio across all coders and all ‘e\‘rehts k&as
816 (as compared with ,822 including head/eye) when scoring was com-
pared against experts and .745 (as compared with .756 including head/ejré)
{or intercoder agreement. The distributions were examined and were
found to be not noticeably different from those shown in Figure 9.2

Results reported hereafter will include the head/eye position scores.



‘having coders arbitrate their disagreements in pairs

‘The answet is slightly, but it dependson how much they disagreed and

.one, a simple flip of the coin was used to determine who was “correct”
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‘T‘éb‘l‘e” 9.7. Mean ratios of agreement with experts, showing the beneﬁts' of

+ Inﬁividual scoring Arbitrated pairs - -

Blossom . .. .~ 782

Kathy gy 869

Charlotte .~ <" 77 g9 L

Linda . 0 2 w2y hBEGe 886 o
Somda’ ¥ T ebat, WBZRS . N T
‘Raimer -0 o 7820 . 883 . a

e
B

i

Does arbitrating differences enhance agreement? - -

how low theirindividual agreement Wwas prior to-arbitration: Presenting
the coders with theit disagreements and asking them to arbitrate their
differences could H@i{é}produc‘edfl(}ng, rather than higher, agreement.
Each pair after arbitrating might diverge more from the other pairs or

intércoder. agreement. Table.9.7 shows that in terms of agreement.with
experts the benefit was negligible for the pair who had high agreement
individtially (Charlotte and Linda), moderate for a pait somjewh;at‘ lower
‘individually. (Blossomi and;fKathy),L and: gpnside‘rable: ’f),q}‘ :ﬁbe“p%;;‘\ Where.
.one member (Rainer) had'the Jowest coefficient of agreément..His gain
through arbitration, however, ‘was at the cost of a loss of the person with
‘whom he arbitrated (Sonia). When the same comparisons were made
-utilizing ‘the measures of intercoder agreement (rather thancagreement
‘with experts as showri in Table 9.7), the values were two tothiee *hupdreths
lower but the pattern was the same,: For example; the mean ratio off
intercoder agreement for Sonia‘and Rgi‘ner”s@arbi‘trated; scoring was 802
.as compared with 833 for agreement with experts.. .
. Two other methods for reconciling disagreements were explored. Ir

on each disagreement. Using the coin flip as the basis for saying wha
the final score should be for items where a pair disagreed yielded ratios
of agreement with the experts that were just as high ag arbitration for the
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coder pairs.who did not initially disagree strongly (Blossom and Kathy;
Charlotte and Linda). For the pair with the one codér who showed the
lowest agreement with the experts (Rainer), a coin flip did not yield as
much increased agreement as did arbitration. The second method for
resolving disagreements consisted of applying a set of logical rules to
determine ‘who was “correct” for any events where a pair disagreed,
These rules benefited.the pair who most disagreed (Sonia and Rainer) as
much as did arbitration. . :

Agreement about intensity
The data analysis:thus far has ignored any disagreements about inten-
sity. Such disagreement could have occurred on the scoring of only 5 of
the 44 AUs because FACS. provides for intensity scoring on just those
few. Therewere 19-instances in which the experts scored the AUs with
an intensity rating, providing 114 opportunities for agreement with the
experts (6 coders x 19 instances). : '
Exact agreement about intensity was reached on 55% of these scorings.
Recall that intensity involves a three-point scale. There were no fwo-
pointL,cliSparities;“vf'itgsteadu_about half the disagreements were one-point
disparities, the other half wete when one person entirely missed scoring
an intensity-AU that was scored by the experts.at.the low-intensity level..
The scorings of thé pairs of persons who disagteed on intensity were
subject to arbitration, which enhanced the agreement with experts, Exact
agreemeit about intensity rose to 74%. - .. A L P
Recall that, ‘c‘he3‘fdba‘tagréported"previo‘uslyvdisregar,deda disparities in in:
tensity scores. The agreement ratios for each of the six coders compared:
with the expeits’-scoring were recalculated with a disigreement about
Intensity considered as a total disagreement. Thé mear ratio across all
six persons and all 34 events was-.778 when a difference of intensity was
considered an’ error, as compared to .822 when intensity disagreement
was ignored, Of coutse the reason why the ratio of agreement did not
decrease further ‘was’ that ‘there were not that many instances where
Intensity could be scored. In ariother behavioral sample, in which there.
was a preponderance. of behavior involving :AUs for, which intensity

could be scored, the ratis of agreement might be lower, .

Representativeness of the behavioral sample

The scores were tabulated for each AU across all coders and all events to
provide a picture of the extent to which the behavioral sample offered
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opportunity for testing the reliability of all the' AUs. For this tabulation
wé considered not only whether an AU was scored but also whether an
AU was considered, even if not scored, during the coders’ step-by-step
scoring procedure. (Such information is readily retrieved from the scor-
ing sheets on which the coders recorded every AU considered.) .
Twenty-five of the 44 AUs were scored or considered manytimes;
only 19 of the AUs were scored or considered less than 10 times. These
19 AUs are probably rare occurrences in most conversations between
adults; for example, sticking out the tongue, tightening the platysma
muscle, sucking the lips in to cover the teeth, puffing out the cheeks,
etc. Although we cannot generalize from this study to the reliability th?t
might be obtained.if the behavior scored included. such actions, there is
no reason to suspect that reliability would be lower. Quite the contrary,
the classification of many of these infrequent AUSs probably involvés an
easier set of discriminations than is required for the: AUs that were
considered and scored in this study. - e T

Reliability in the location of facial action -

In the beginning we distinguished between two aspects of measuting
facial action, description (what happened) and location (Wh‘en some-
thing happened). Thus far-we have consic}ered only description. Let us
now consider the reliability of scoring location. Yl Y
Information is available from a dissertation by Ancoli (1979).. Subjects
sat alone in a room and watched two films. One film showed scenes that
other subjects had rated as causing pleasant feelings. ‘Thg Othe.r film had
been rated as producing feelings of disgust and fear. The subjects werer
monitored on EEG, heart rate, EMG on skeletal muscles, and respira-
tion. In addition, a videotape was made of their faces. Ancoli scored all*
of the facial behavior shown by 35 subjects, a total of 3 minutes during a
pleasant film and 2 minutes during the unpleasant film for egch subject.
* Reliability was evaluated at two points in the study. After she scoFed
the first 10 subjects, Ancoli randomly selected the facial behavior during
one of the two films for each subject.. This sample was then scored by a
second person (Linda Camras, another of the people who had recently
learned FACS). Later, a second sample was drawn, consisting of a 30-second:
period from the video records of each of the 25 remaining subjects,
Again, Camras scored the randomly selected sample. '
Location, unlike FACS description, can be regarded as a binary deci-
sion — something is happening or not at each frame in time. The decision:
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should be easy with a large facial movement or when the face is com-
pletely still; it should be difficult when there is a very small movement,
A set of minimum requirements is provided by FACS for the amount of
change that must occur before a movement can be scored. The most
difficult decision, and the main opportunity for disagreement, is when
there is a small movement and the person must evaluate whether it is
sufficient to meet FACS requirements for scoring. If it does not, the
coders treat it as a no-movement. , o

When occur versus no-occur decisions are made point by point in
time, a common way to assess reliability is to determine for each pointin
time whether two independent persons agree. Agreement is then repre-
sented as a percentage of total time considered. Each .10 second was so
examined. In sample 1, the two coders agreed (as to whether or not
something was occurring) 89% of the time. In sample 2, the two coders
agreed 95% of the time, This calculation gave equal credit to agreement
that nothing happened as to agreement that something happened. If the
sample contained long periods of time in which the face was inactive,
this measure of locational agreement would be inflated. In sample 1, the
face was totally inactive or not scorable (action occurred but did not meet
the minimum requirements demanded by FACS) 69% of the time; in
sample 2, the face was inactive or not scorable 66% of the time.

There is, of course, quite a difference between agreement that nothing
has occurred and agreement that something unscorable has occurred
(L.e., thatit does not meet the minimum requirements specified by FACS).
Agreement about an unscorable action should represent the most diffi-
cult locational decision. Since Ancoli’s study we have added ‘a new
action descriptor to FACS for unscorable actions. If this had been avail-
able in Ancoli’s stidy, it would have been possible to calculate the
percentage of time two coders agreed that a scorable action occurred,
that an unscorable action occurred, and that no action occurred. Now'
that unscorable actions have been included in the scoring procedure; in
[uture studies using FACS, we recommend that locational agreement be
80 examined. It will then be possible to isolate disagreements where one
person said the action was scorable and another called it unscorable, and
Instances where one person said the action was unscorable and the
other recorded no action. In either case, additional instruction can be
given to increase locational reliability if a consistent pattern is found,
consistent, that is, for a particular coder or a particular AU.

Another way to examine agreement about location, which avoids the
jproblem of inflating the estimate by agreements on the absence of ac-
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(calculated as explained previously) for the two behavioral samples. The
{irst numerical column shows the mean ratio when the events scored by

Table 9.8. Percentage of agreement on total events located

Agteaoh, begmnmg only one coder were included in calculating the mean across all events.

Agree on be""'nnin Agree on end and end

mﬁion tili‘thin‘g - Wihin within within w1th1n Por those events scored by only one coder, the ratio was zero, thus

A0 sed . - B sec 10sec .5 sec Tsec . 2 sec allowing disagreement about location to lower the measure of agree-
= 2 i : o ment on description. The next column gives the percentage that include
gggﬁ;ﬁ; :éig o ;Z; gg 233 L;Z; S 32 % in the calculation of the agreement ratios only events scored by both

jpersons. These ratios include agreements that in certain instances there
was no scorable facial action. That is, of course, an important type of
fgreement, but it is not the same as agreement about how to describe
what is present. In the last column are shown the ratios calculated
excluding items in which both coders agreed that the event was a no-

Table 9.9. Meun descrzptzon relzabzlzty ratios on agreement

' Includmg only events
Includmg events Includmg only scored by both and exclud-

“scored by - ‘eventsscored ing events agreed to be not gcore, or neutral, action. The figures in this column are directly compa-

onlyone © -~ - byboth '+ . o . scorabler = @ 7 table to the ratios reported earlier for intercoder agreement among six

Sample1 .722 R R et persons because in that reliability test no neutral events were included
7 A e In the behavior sample and the ratios are not deflated by disagreements

Sample2 791 " - 909 ot o L8240y

bout location. Agreement remains about as it was. for the learners de-
gcribed previously.

Now that FACS provides an unscorable act1on descr1ptor, it is p0531-
ble to analyze description reliability with one further refinement not
ghown in Table 9.9. Agreement ratios would be calculated for all events
considered scorable or unscorablé by one or the other of the coders,
¢xcluding from the ratio only agreements that no action had occurred.
These ratios would give credit for : any agreements that unscorable activ-
ity occurred

tion, is to consn:ler the occurrence of complete dlsagreements The worst
error in location is when one person scores an event that the other fails
to score (either because they missed the event entlrely or ]udged it as not
reachmg the minimum requlrements dictated by FACS) In mple 1,
‘such complete d1sagreement occurred with 18.4% of the beh
in sample 2, such complete dlsagreement occurred
behavior scored ‘
'Location rel1ab111ty can be stud1ed in more detaﬂ by examlmng exactly
"how closely coders des1gnated when an event began and when it ended,
Table 9.8 shows that information for.the, two samples of, Ancoh The
calculation of percentage of agreement used the total events scored by
both (1nclud1ng events seen by only one) as the denommator Agree-
ment was | higher for judgments of when an action began than for judg-
ments of when it ended. Agreement was hrgher in sample p than in
sample 1, perhaps because of experience. The last, two columns in Table
9.8 show the percentage of events where both persons agreed within 1
second and within 2 seconds on both the start and. stop of an action. A
hrgh Ppercentage of agreement was found in sample 2.

9,6, Validity

The Pacial Action Coding System was designed to measure any facial
movement, not just movements that might be relevant to emotion. Al-
though FACS contains hypotheses about the particular actions that sig-
nal each emotion, these hypotheses are quite separate from FACS and
éven if they were shown to be incorrect, FACS would still'bé‘valid as a
measurement technique if it were found to measure the. behavior it
claims to measure. Conversely, the hypotheses about emotion s1gnals
could be correct and yet FACS might not be valid. There is a difference
then between the validity of a measurement technique and the truth or
{alsity of any set of hypotheses about what the measurements might
mean.

Another look at descrlptlon rehablllty

Ancoli’s dissertation presents another opportunity to study the reliabil-
ity of the FACS description. Table 9.9 reports the ratios of agreement
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i

© v Figure9.3 :
Deseriptive valigty N
The validity of FACS requires evidence that it actually measures the
behavior it claiims to' measure. Because FACS identifies the elemental
muscular actions that singly or in combination produce ar}yf‘vi,sil‘d‘le“' move-
ment observed, the question'is whether the muscular»actiops _.1qent1f1ed
by FACS ate the particulariones that actually produce a particular move-
ment. Of course there may be more than one action that.can: ?eruCe. a
momentary.change in facial appearance. Consider an expression entaily
ing a down-curved lower lip, as shown in‘the drawing in Figure 93 If
FACS scored this appeararice as Action Unit 15 it is saying that ‘thgwd“own-‘
curve to the lower lip was produced by a muscle which pulls the ;cgrners*
‘of the lips down (see Figure 9.1). ‘Perhaps the- down curve to ‘,’:dr‘t‘eblow?i
lip was produced by Action Unit 17 which push\e\s‘the .chm and I Wer lip
‘up in the center, or by Action 15 and Action'17.(see Flgq\re;?;**};,).,‘: »
" “In addition; FACS measures the intensity of somne facial actions, ‘suchy
‘as: whether the piilling down of the lower lip was slight, oderate, of
extreme. The validity question, is- whether such meas.ui‘en?e‘n.'ts,,corre-
sﬁon"df ""cd:’"lknoWn,qdifference‘s in the intensity of such an. action. Tl-w
problem is how to know what facial action actually Qcct;rrgcj; ‘that is,
what ‘éri‘teri’qn‘,‘to utilize independent of FACS? Two aI?PFQaChf?S have

been taken: performed action and electromyography. ..

In the first approach, Ekman and Friesen trained a nizmb

‘actions on request. Utilizing the EMG measure of electrical activity ir
one or another' muscle region as'the criterion, FACS was found to differ
entiate ‘accutately the fype of action. This study also showed that FAC
“measurement of the intensity of facial action was valid; FACS scoring o:
intensity was highly correlated with EMG readings (Pearson R = .85),
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Validity of emotion-signal hypotheses ,

The Facial Action Coding System contains more than a thousand hypoth-
eses about the particular combinations of facial actions that signal the
type of emotion (anger, fear, surprise, etc.), the variations in:the intensity
of each emotion;, the blends of emotions, and the signs of attempts to
control emotion. The problem in validating these hypotheses is to have
some criterion independent of FACS to determine just which emotion,
at what intensity, is being experienced at any given:moment by a partic-

ular person, The tiaditional approach-has'been to use a poser’s intent as,

the criterion! Such 'studies ‘using FACS to measure the poser’s facial
actions' have, verified-many of the hypotheses about emotion signals
contained in FACS, but for the many reasons discussed in Chapter 4,
one cannot genetalize from posed to sponfaneous emotions. Addition-

ally, posing 'is probably ohe of the easiest types of facial behavior to

measure. The onset is usually coordinated and abrupt, the apex frozen,.

and the scope' vety intense arid exaggerated. Success with poses-is no:

guarantee of success wherl emotional expressions occur spontaneously.
Let us consider, then, a number of studies using spontaneous emotional
behavior. . i e g

In onesstudy autohomic nervous system changes were used as the
ctitetion to test hypotheses about facial signs of emotion. The question
asked was whether there wasa difference in ANS activity when the face
showed what FACS cotisidefed emotion or nonemotional activity? Ancoli
(Ancoli, 1979; Ancoli, Kamiya, & Ekman, 1980) had female subjects watch
pleasant and unpleasant films seated alone in a room, while heart rate,
GBR, respiration and EEG wete trieasured: The subjects did not know
that their facial activity was being videotaped. When the subjects” ANS
responses to the two films were compared, differerices in the pattern of
changes were fotind only When the face showed what.FACS identified
as positive or' negative'emotions. Oné limit of this study, however, was
that it could only validate the predictions about the gross distinction
between positive versus negative emotions, not finer distinctions within
positive or negative emotional experience. o

In another stiidy of the subjects in this experiment, the subjective re-
ports of emotional experience were utilized as the criterion to validate
PACS predictions about finer distinctions among emotions. Ekman, Friesen,
and Ancoli (1980) found that FACS hypotheses about a number of as-
pects of emotional experience predicted the subjects’ report on multidi-
mensional scales immediately after viewing the pleasant and unpleasant
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films. That is, FACS was able to discriminate (1) the intensity of happy
feelings, (2) which of two happy experiences was the happiest, (3) the
intensity of negative feelings, and (4) the occurrence of disgust as com-
pared with fear, anger, or sadness. :

In another study an environmental event was used as the critetion of
what emotion was experienced. Ekman, Friesen, and Simons (1982) stud-
ied facial reactions in response to a blank pistol shot to test hypotheses
about the facial startle response. They were able to discriminate the
uniform pattern of facial actions that always occurs in response to such
an unanticipated very loud noise from idiosyncratic responses. The pat-
tern included the type of action that occurred and also the timing of the
action, i.e., how quickly it began after the gun shot. .~ - ;

“In yet another study, the emotion being experienced was identified in
terms-of the characteristics of the person showing the'expression. Krause
(1981) reasoned from the clinical literature that people who stutter should
show many signs of anger during a conversation. Support for FACS pre-
dictions about the particular actions that signify anger was obtained be-
cause stutterers showed more of these particular actions than nonstutterers,

A variation in the experimental conditions during which an expres-
sion occurs was employed as the criterion in another study addressing a
fundamental question about facial expressions of emotion. Is it possible
to. discriminate a purposeful facial action from a:naturally occurring,
emotional expression? Ekman, Hager, and Friesen (1981) compared fa-
cial movements performed on request with naturally occurring move-
ments in response to a joke or while watching pleasant or unpleasant
films. They found that the requested actions were asymmetrical more,
often than the spontaneous emotional expressions and that the actions,
usually were more intense on the left side of the face for'the requested,
but not for the spontaneous, facial actions. . - . "

Many more studies are needed, of course, to validate all of the hypoth-
eses contained in FACS and to replicate the studies just reported.

Utility / |
Because FACS was designed to measure any type of facial behavior, not
just actions relevant to emotion, it is reasonable to ask whether there is
evidence that FACS has general-purpose utility? Evidence of utility would,
require demonstration that FACS can measure people of different ages
and can measure facial behavior that is providing signals other thar
emotional ones.
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Oster (Oster, 1978; Oster and Ekman, 1978) provided information about
some of the expression differences between the neonate and the young
infant. For example, when the brows are raised, the horizontal furrows
apparent in the child or adult will not appear in the neonate because of
the fatty pad in the forehead. When FACS is used with Oster’s modifica-
tions, all of the facial actions can be measured. Oster’s studies provided
evidence that certain complex, spontaneous facial actions observed in
young infants are not random but represent organized patterns and
sequences of facial muscle activity that are reliably related to other as-
pects of the infant’s behavior,

The Facial Action Coding System has been found useful in studying
conversational facial signals in which the facial action serves to illustrate
or punctuate speech. Camras (in prep.) found differences in the syntac-
tic form of questions that do and do not contain facial actior{s functior;u:
ing as “question-markers.” Ekman, Camras, and Friesen (réported by
Ekman, 1980) found that the semantic context predicts which of two
facial actions is used to provide speech emphasis. Baker (1982) used
FACS to identify the facial actions shown by deaf persons«wvhen tf\éy
gign. She was able to isolate particular comb{nations of facial actions that
appear to serve syntactic functions, . ’ “

9.6. Conclusion = |

Since it was first publishéd, nio‘fekfhan »fcirfy pé;jple have learned FACS
and are beginning to use it to study quite diverse phenomena. Others
have been learning Izard’s (1979) technique for measuring facial move-

ment. The next decade should see a great growth in knowledge about

the face, now that the tools are available to measure facial action itself.
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