
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Asymmetries in facial actions

Permalink
https://escholarship.org/uc/item/0m92d5d7

Author
Hager, Joseph C.

Publication Date
1983
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0m92d5d7
https://escholarship.org
http://www.cdlib.org/


Asymmetries in Facial Actions
by

Joseph C. Hager

DISSERTATION

Submitted in partial satisfaction of the requirements for the degree of

DOCTOR OF PHILOSOPHY

PSYCHOLOGY

in the

GRADUATE DIVISION

of the

UNIVERSITY OF CALIFORNIA

San Francisco

Dávid Gá
■ º 2&2) .

Jean ronº
Committee in Charge

ºt.” 1134.
- - - -

JUNE 12, 1983

K

University Librarian

Degree Conferred:





CONTENTS

A c know I e d g ements

Ab s tract

I n tro du c ti on

Prob I ems in Pre v i o us A symmetry Rese a r ch
Me a sures of A symmetry

1 : B i I at era I A symmetry
2 . Be t t e r Uni I a t era I C on trol

3 . Prefer red S i de

4 . S i de Ra t e d E a si e r

F a c i a I Act i on Me a surement

De I i ber a te versus Sp on ta n e o us Act i on s
Hypo the ses and Rat i on a les

Me th o d

Sub j e c ts

Equipment
Exper i ment a I Procedure
Sc or i ng Procedure
Me a surement of Asymmetry
Rel i a b i I i t y
Me a sures in the Study

Resu I ts

De l i be r a t e Act i on s

L at era I it y o f De I i be r a t e Act ions
Re I at i on s among A symmetry Me a sures
Re I at i on ship of A symmetry for D if f er ent AU s

Uni I a t era I C on trol and S trength of C on tract i on
L at era I it y o f Sp on ta n e o us Act i on s

Sp on ta n e o us Happy Express i on
Sp on taneous St a r t I e Act i ons

L at era I it y of M i ke d 5p on ta n e o us and
De l i be r a t e Act i on s

St a r t I e Simu l a t i on s

Simu I at i on s of Emo t i on s

Di f f er en c e s in Asymmetry be tween Types of Movement
Sp on ta n e o us Act ions vers us Del i be r a t e ,
Re ques t e d Act i ons
D if f er en c e s be tween St a r t I e Cond i t i on s

Sp on ta n e o us St a r t I e versus Star t I e Simu I at i on s
Mixed versus Sp on taneous or De I i be r a t e Act i ons

Symmetry and Persona l i t y
L at era I it y with in Subjects a cross AU's

D is cus s i on

Later a l i t y of D if f er ent Act i on Un its
Rel at i on s among Me a sures of A symmetry

PAGE

1 0

1 1

1 2

12

1 3

1 3

1 &

1 8

2 7

2 7

2 9

3 0

33

35

3 &

39

4 3

4 3

4 3

4 &

4 8

5 0

52

52

52

52

52

53

55

55

5 &

57

58

58

6 0

62

62

& 5



Ts



A symmetry of F a c i a I Act ions and Hemispher ic
Spec i a l i z at i on

Spec i a I i z at i on for Emo ti on
Spec i a l i za t i on for C on trol of Act i on s

Other Possible Causes of Asymmetry in F a c i a 1
Act i ons

Verb a 1 vs V is u a I Pro c e s ses

Structura I A symmetry
Emo ti on a I versus Cog n i t i v e Act i v i t y
Ne e d for Be t t e r Concept s

Summary and C on c l us i on s

Tab I e s

App end i x R – Re I i a b i I i t y

App end i x 5 - Product i on of St a r t I e No is e

App end i R Y - De r i v at i on of Sc or es for
Uni I a t e r a l Act i ons

Reference No tes

References

FIGURES AND TABLES

Figure 1 – Act i on Un its Me a sured in this Study
Figure 2 – Out I in e o f St u dy
Figure 3 – A symmetry Me a sures of this Study

Tab I e 1

versus I m i t a t i ng a Mode I
Tab I e 2 – D is t r i but i on of A symmetry for each AU for

Four Me a sure s : B i I at era I As y mme try , Be t t e r
Uni I a t era I C on tro I , Prefer red Uni I a t era I

S i de , and S i de Ra t e d E a si e r

Tab I e 3 – Number of Rep i t i t i ons of Re ques t e d', B i I a t
er a l Act i on s Re 1 a ted to the Pro p or t i on of
A symmet r i ca I Act i on s and the Pro p or t i on of
As y mme t r i ca I Act ions that were Left
Stronger

Table 4 – Summary of La t era I i t y by Act i on for E a ch
A symmetry Me a sure

Table 5 – S i gn if i can t Changes in the Pro p or t i on of
Subjects who Shi f t e d La t era I it y ( Right vs.
Left ) Between Pa i r s of A symmetry Me a sures

Tab I e 6 – C or re I at ions between Me a sures of Asymmetry
Tab I e 7 — Number of S i gn if i can t C or r el at i on s between

Differ ent Asymmetry Me a sures in Tab I e 6
Tab I e 8 – F a c to r s and Lo a di ngs for Two Ana I y ses

Regard i ng Asymmetry of B i I at era I and
Un i I a t era I Act i ons

D is t r i but i on of As y mme try for E a ch Act i on
Un it by Mode of Re ques t , Verb a I Descript i on

6 7

6 8

7 1

75

75

7 &

7 9

8 0

8 3

8 9

1 22

1 3 0

1 33

1 4 3

1 4 4

2 4

4 1

42

8 9

9 3

96

97

9 8

9 9

1 0 3

1 0 3



-

…---*…*…-…---**-_-



Ta b le

Ta b le

Ta b I e

Tab I e

Tab I e

Ta b le

Ta b I e

Tab I e

Tab I e

Tab I e

9 –

1 0 –

1 1 –

1 2 –

1. 3 –

1 4 -

1 5–

1 6–

1 7

1 8

1 9

Sign if i can t C or r el at i on s between D if f er ent
Act i on Un it s with in each set of Asymmetry
Me a sures

Facto r s and Lo a di ngs for each Act i on Un it
with in Four Asymmetry Me a sures
Sign if i can t C or r el at i on s between D if f er ent
Act i on Un i t s between D if f er ent set s of

As y mme try Me a sures
The Re I at i on be tween the Be t t e r Uni I a t e r a l

A c ti on and the On s i de , O f f s i de I n tens i t i e s
and the Occur a n c e o f O the r A Us

D is t r i but i on of Sc or e s for Sp on tº a n e o us
Happy Express i on s
L at era I it y o f Subjects for each common
A c ti on Un i t in the Three St a r t I e C on d i t i on s

D is t r i but i on s of Asymmetry Sc or es for
Common Act i on s in the Simu I a t e d 5 t a r t I e

Symmetry of Subjects for each Frequent 1 y
Observed Act i on Un i t in the Emo t i on Simu I a -

t i on C on d i t i on

Aver a ge. A symmetry of Act ions in the
Simul at i on of each Emo ti on Express i on
C or r el at ions of A symmetry Sc or e s in the
Simu I a t e Emo ti on Express i on Cond i t i on with
Each of the A symmetry Sc or es from the Re
ques t e d I n d i v i dual Act i on Cond it i on s by AU
A symmet r y of Act i on s for each Simu I at i on
by the number of Co - Occur r i ng Act i ons
D if f erences in Degree of B i I at era I A symme —
try for Act i on s App e a ring in D if f er ent
C on d i t i on s

B i I at era I A symmetry Sc or es for AU 1 2 for
the De I i be r a t e , Simu I a t e d , and Emo ti on a 1
C on d i t i on s

Subjects who Showed S i gn if i can t La t era I i t y
a cross A c t i on Un i t s for e a ch of the Four

As y mme try Me a sures

1 0 4

1 O 5

1 0 7

1 0 8

Tab I e

Tab I e

Ta b le

Tab I e

21 —

22 –

1 2 0

1 2 1



A C KNOWLEDGMENTS

The e f for t and go od wi I I of many people have enab I ed comp I e –

t i on of this d is se r t a t i on . Paul Ekman , my major p r of ess or

for ten years , was the most import a n tº contri bu to r . I th a n k

him. fo r h is susta in ed in te rest in my a cademic progress .

Wa l l a c e V. Fr i e s en pro v i ded s a v i ng direct i on a t crucia I

po in ts in the research , for which I am grate ful . I th a n k

Jeann i ne Her r on and David G a I in , members of the d is ser t at i on

comm i t t e e , f or the i r thor ough review of the rese a r ch and

the i r he I p f u I and sign if i can t c r i t ic i s m .

O the r c on tri bu to r s in c 1 u de Rober t L evens on , Jim L i t -

r on ik, and David Matsumo to ( re I i a b i I it y score r s ); Fred Oh I er

( elect r on i c s ) ; Enoch C a l l away, AI an Frid I und, Mau reen O'Sul –

I i v an , and B i l l G a rou t t e ( re a de r s and consu I tan t s ) ; B r u c e

Stegner and Al a n Bos t rum ( use of the ir CR ISP st a t is t i ca I

p a c k a ge for the IBM PC ) ; Marty Kamp and the UCSF Computer

Center ( t i mesh a ring ) . I th a nk them and the women who part i —

c ip a ted as subjects in this study .



ABSTRACT

Rese arc her s have proposed sever a 1 d if f er ent mo de Is that

invoke special i z at i on of function of the right , the left , or

both hem i s p her e s to ex p I a in a symmetri e s in facial a c ti on s .

Some mode I s imp I ic a t e s p e c i a l i za t i on for emot i on ; o the r s ,

f or no n - emot i on a I process e s such as per c e p t i on of ex p r es —

si on s . Th i 5 study employed three major st r a t e g i e s f or

as sess i ng the v i a bi I it y of the se various mode Is . F i r s t ,

a symmetry of ind i v i dual muscu l a r actions was me a sur ed to

de t e r mine whether a l l show the 5 a nine a symmetry , a 5 s one

mo de 1 s imp I y . Sec on d , sever a 1 cond i t i on s el i c i t e d two major

types of f a c i a 1 movement , de I i be rate and s p on ta n e o us, e a ch

sub served by d if f er ent neur a 1 p a thways . D i f f er en c e s between

the se two types of movement in di cated whether mode 1 s imp I i –

cat i ng emot i on a 1 p r o c e s ses a re ten a b I e . Th i r d , a symmetry of

de l i be r a t e a c ti on s was me a sure d in four ways : 1 ) which s i de

of b i I at era I act i on s h a d stronger c on tract i on s , 2 ) which

s i de c ou I dº, on re ques t , show a more un i I a ter a I act i on , 3 )

which side subject s p refer red for un i I at era I act i on s , and 4 )

which side subjects r a t e d e a si e r for un i I at era I movement .

L at era I i t y v ar i e d for d if f er ent act i on 5 for me a sures 1

and 2 . The se results ind ic a ted that a l l a symmetry in facia I

a c t i on s is un I i ke I y to be caused by spec i a 1 i z at i on of 3.

sing I e hem is phere for one kind of process. Me a sures 3 and 4

sh owed on I y we a k or no later a I it y .

Sp on ta n e o us a c t i on s in v o I v ed in pos i t i ve emot i on and

st a r t I e re f l ex e s were gener a l I y more symmet r i ca 1 than de l i b –

er a t e a c t i on s and r a rely showed I a t era I i t y . La t era I i za t i on



of d e i i be r a t e a c ti on s , when observed , was most I y oppos i t e to

th a t p red ic t e d by the or i e s of right he mi spher ic special i za –

t i on for n e g a ti ve or a void a n c e emot i on s and I e f t specia I i za –

t i on for pos i t i v e o r approach emot i on s. The se resu I t s ind i –

cated that a symmetry of de l i be r a t e act ions is no t c a used by

hypo the sized I a ter a l i t y of emo ti o n . In s t e a d , e v i de n c e

suggest ed that a symmetry was re I at e d to different i a ted mo to r

c on trol on each s i d e o f the face .

On 1 y half of the c or r el at i on s between the four a symme –

try me a sures for ind i v i dua I , de I i be r a t e a c ti on s were sign i —

f i can t ly pos i t i v e a nd the i r magni tu d e was modes t . The se and

o the r res u I ts suggest ed that a I though the me a sures t apped

common v ar i ance, they did not a I ways me a sure the same thing .

No s i ng I e mode I f its a 1 I the resu 1 ts of this study ,

ind ic at i ng the in a de quacy of ex is t i ng and the need for In evºy

concept u a l i za t i on s.



INTRODUCTION

Rese a r chers in various d is c ip I in e s that study the f a c e

h a ve found a symmetry in the act i on of f a c i a I mus c I es 3. In

imp or t a n tº is sue . Beha v i or a I scient is t s h a ve d is cus se d wheth

er a symmetry is one of the cues that send mess a ges in so c i a 1

in ter a c t i on ( Darw in , 1872 ) and whether i t is I e I a t e d to

per so na l it y or cons t it ution ( Lynn & Lynn, 1938, 1 9 4 3 ) . In

b i o logy , res e a r cher s have conside red whether a symmetry is

re I a t e d to gene t ic fact or s ( Papa d a to s , A lex i o u , N i colo p ou —

I o s , M i krop ou lo s , & Had z i ge or g i o u , 1974 ) and the growth and

devel opment of the face (Thompson, 1 9 4 3 ) . Me di ca 1 in v e s t i

g a to rs have t r i e d to use a symmetry in facia I a c ti ons to

I oc at e the focus of bra in I e s i on s (T's chi as sny , 1953 ; Remi 1 -

I a r d , And e r mann, Rh i – s a us i , & Robb in s , 1 977 ) , and or a I sur -

ge on s and dent is t s h a ve in c 1 u de d a symmetry as an object i ve

of c or re c ti ve t r e a t men t s ( Jan z en , 1 977 ) .

Recent I y , t h is to p i c a t t racted conside r a ble a t t ent i on

be cause it may be r el a t e d to a symmet r i e s in c e rebra I hem i —

spher ic funct i on . Sever a 1 stud i e s h a ve reported I a ter a l i z ed

a symmet r i e s in f a c i a I act i on s that were c I a i med to s up p or t

th is re I at i on ship . Some studies rep or t e d that a symmet r i es

in f a c i a I act i on a re l a ter a l i z e d so that the I e f t side has

gre a ter e I e c tromyograph ic act i v i t y (Schwar t z , A he r n , &

Brown , 1979 ) , h as more in tense ex p r ess i on K S a che im, Gu r , &

Saucy , 1978) , h a s st r on ger muscu I a r contract i on s ( Ekman,

Hager , & F r i e s en , 1 981 ) , or has more f requent un i I at era I

act i on s du ri ng convers a ti on (Mosco v i t c h & O 1 dis , 1 98 1 ) . One

ex p 1 an a t i on f O I the se f ind i ng s is that the nervous system



funct i on s a symmet r ic a l l y to produce observable a symmet r i es

in Inu s c 1 e a c t i on . S in c e neur a 1 connect i on s be tween t he

c or tex and the face a re most I y crossed , the right he m i s p her e

h a s been though t to play a spec i a l r o I e i n vol v i ng the pro -

du c ti on of f a c i a I act i on s . Some r es e a r che r s ( Ch a u ra s i a &

Go swam i , 1975; He l l e r & Levy, 1981 ) the or i zed that the right

hem is phere h as this role bec a use of its purp or t e d 1 y gre a ter

in v o I v ement in cog n i t i v e , non-verb a I pro c e s ses such as t he

recog n i t i on of f a c e s or f a c i a I express ions ( B ent on , 1 98 0 ) .

O the r s ( Schwar t z , et a l . , 1 9 79 ; 5 a ch e i m et a 1 . , 1978 ) have

p o in ted to the evidence that the right he m i s p he re has a In

imp or t a n tº funct i on in emo ti on a 1 p r o c e s ses ( Ley & Bryden, in

press ) . The y specu I a ted that since f a c i a I express i on s & I e

an in te g r a 1 p a r t of emot i on , it is re a son a b I e to expect the

right he m i s p he re to have a specia I ro I e in the product i on of

f a c i a l ex press i on s . The se r es e a r c he r s , however , d i d no t

c 1 a r if y whether this ro I e i s I im i t e d to emo ti on e R p r ess ions

o r a pp 1 i e s to a l l f a c i a 1 a c t i on s , ev e in though d i f f er ent

types of In ovement have d i f f er ent neur a 1 p a thways . Th is

amb i gu i t y was ex a c e r b a ted by in a de qua tely spec if y i ng what

type of movements were stud i e d , e . g . , whether emot i on a I or

no t ( see be low ) .

In a pp a rent c on tra di c't i on to left I a ter a 1 i t y in f a c i a 1

a c ti on s , o the r studies reported a great er fac i I it y in per —

for m i ng de l i be r a te act i on s on the right side of t he face

( e. g . , Al for d & AI for d, 1982; Koh a r a , No t e 2 ) or that mov i ng

t he right side of the face is subject i v e I y more "In a t U ra I. "



º: º

t

Se

be

Prs

Thi

Rows

sny,

Red

Pathw



( A 1 for d , in press ) . The se f ind i ng s m i g h t indi ca t e that the

left he m i s p her e i s spec i a 1 i zed for p r o duc i ng f a c i a 1 a c t i on s .

Prob I ems in Previous Asymmetry Rese a r ch

The se c on tradic to r y resu I t s may be due to serious pro b –

I ems in the se stud i e s ( see Hager , 1 98.2 , f or 3. re v i ew ) .

F i r s t , most rep or t s f a i led to d is t i ng u i s h a de qua t e I y which

of the many fac i a 1 character is ti c s that man i fest a symmetry,

such as f a c i a l structure , permanent fac i a 1 features , s cars ,

b I em i s h e s , or muscu I a r a c t i on s , were me a sure d . Th is de f i

c i ency makes i t d if f i cult to know whether the resu I ts ob —

t a in ed can reas on a b l y be a t t r i bu t e d to nervous system a c t i

v i t y , which has direct effects on the act i on of music I e s , o r

to some o the r fact or unre I a ted to muscle or neura I act i v i t y .

Second , the type of f a c i a I movement stud i e d , such as de I i —

be r a te i m i t a ti v e a c ti on s vers us s p on ta n e o us emo ti on a 1 e x -

press i on s , was of ten not a de qua t e l y conside red or spec if i e d .

Th is is sue is import a n tº be cause differ ent types of f a c i a 1

movement s h a v e d if f er ent neura I sub stra t e s ( e. g . , T's chi as —

sny, 1953 ) . F or examp I e , de l i be r a t e f a c i a l act i on s a r e

me d i a ted by the c I as si ca I pyrami da I system or c or t i cobu I bar

p a thways . Sp on ta n e o us emot i on a I movement s , however , & I e

media t e d b y o the r , non-pyrami da I p a thways . When d is cus sing

the imp I ic at i on s of a symmetry for neur a I or g an i z at i on , as in

hem i s p her ic specia I i z at i on , the types of movement and the ir

as so c i a ted neur a 1 p a thways shou I d be d is t i ng u is he d . Know i ng

which types of movement man i fest a symmetry might a 1 so in d i –

cate whether a the or y re 1 at i ng a symmetry to emot i on a 1 pro -

c esses or to process e s which in v o I v e de I i be r a ti ve contro I of
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1 0

a c ti on s is more ten a b I e .

To compound the se problems , on I y one me a sure , unique to

the rese a r cher 's program, was typical I y used to a s sess a sym

me try . Thus , the re is no e v i de n c e a b out the re I at i on of

d if f er ent me a sures of a symmetry to each other . The d is cre p –

ancy be tween reports in the I i t e rature of right vers us I e f t

I at era I it y could a r is e be cause e a ch d if f er ent me a sure t apped

unre I at ed a spects of f a c i a 1 a symmetry . FO I examp I e , the

stud i e s which showed right side d f a c i a I I at era I it y exam in ed

un i I at era I mus cu lar act i on s , but on I y one of t he stud i e s

show ing I e f t s ided I a t era I it y stud i e d un i I at era I a c t i on s :

Multiple me a sures of a symme try a re use ful to we i gh the

v a I id i t y o f ind i v i dual me a sures and to as sess the d e g ree to

which a symmetry in f a c i a 1 funct i on is a gener a I ch a racter i s —

t ic or is a set of d is cre t e , unre I a t e d phenomen a .

The study rep or t e d he re a t t empted to c 1 a r if y what f a c –

to r s a I e as so c i a ted with a symmetry of f a c i a 1 a c ti ons by

c or rect i ng the pro b I ems of previous stud i e s . The major p rob —

I ems & I e : 1. ) I ack of mu I tip I e me a sures of a symmetry, 2 )

f a i I ure to use we I I – d e f in ed , sens i t i ve me a sures which can

d is c rim in a t e s p e c if i c f a c i a I act i on s , 3 } in a de qua t e s p e c if i —

cat i on and is o I at i on of the type of movement stud i e d , such

a s sp on ta n e o us vers us de l i be r a t e o r emot i on a i vers e s no n

emo ti on a 1 .

Measures of Asymmetry

To remedy the I ack of mul tip I e me a sures of a symme try ,

this study employed four me a sures of a symmetry in de I i be r a te





1 1

f a c i a I act i on s : which s i d e o f b i I a t e r a l muscu I a r a c t i on s

h a d st r on ger c on tra c t i on s , which side was a ble to show a

mo I e pure I y un i I a t era I act i on of the requested , spec if ic

mus c 1 e s , which s i de subject s chose to use for uni l a t era I

a c t i on s when the s i de to move was no t spec if i e d , and t he

s i de on which subject s r a t e d un i I a t e ■ a l act i on s e a si e r to

do . When d is cus sing the se me a sure s , it is use ful to d is t in

gu i s h between a symmetry and 1 at era I it y . A part i cu I a r In e 3 -

s u reme n t ind ic a t e s whether an act i on is symmet r i ca I or not .

La t e r a l i t y is in di ca t e d by a cons is ten t , sign if i can t p a t t er n

of a symmetry a cross many me a surements . Of course , the re may

be much a symmetry , but no cons is ten t t end ency for one s i de

or the other , i. e. , no I a t era I it y .

1 : B i 1 a t e r a 1 A = y Inne t r y

The f i r s t me a sure re f l e c ted a symmetry in the st r ength

of c on tract i on of b i I a t era I act i on s . Th i s me a sure was the

basic me a sure of a symmetry used in this study . A l I t he

d i f f er ent types of In overne n tº exam in ed in this study we r e

sc or e d with this me a sure , so comp a r is on s of d if f er ent types

of a c t i on s were b as ed on th i s me a sure . The o the r me a sures

described be low n e c e s s i t a t e d de l i be r a t e , reques t e d un i i a t

era I f a c i a I a c t i on s and , thus , c ou I d no t be a pp I i e d to

sp on ta n e o us act i on s or other express i on s in the who le f a c e .

A problem with this me a sure is that the under I y i ng processes

it re f l e c t s a re un c I e a r . For examp I e , p revious r es e a r chers

h a ve as sumed that a stronger c on tract i on on one side of the

face in d ic a tes th a t t h is s i d e i s be t t e I c on tro I I ed , b ut

the re is I i t t I e reas on to a s sume this re I a t i on .
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2 . Be t t e I Uni I a t e I a 1 C on tro I

The second me a sure a s sessed how much be t t e r on e s i de

cou I d per form a un i I a t era I act i on th a n the o the r . The

be t t e r un i I a t e r a 1 s i d e was de f in ed by whether t he reque st

fo r & right or a left un i I at era I movement sh owed gre a ter

a symmetry , i. e. , was more n e a r I y un i I at era I . Some rese a r ch—

e r s ( Ch a u r a s i a and Go swam i , 1975; A 1 for d , in press ) as k ed

subject s to per form un i I at era I act i ons on each side of t he

f a c e a n d r a t e d how co or d in a t e d and c on tro l l e d e a ch movement

w a 5 . The se res e a r c he r s a t t empt ed a more d i rect as sessment

of t he c on trol exert e d over each side of the f a c e r a the r

th a n making in f erences based on a symmetry in the in tens i t y

of a c ti on s , but the i r r a t i ngs were subject i v e , w i th out ex —

p I ic i t rul e s , and vu l n e r a b le to b i a s . Me a su rement of the

be t t e r un i I a t e r a 1 s i d e was more object i ve in the study

rep or t e d he re. The be t t e r u ni I a t era I a c ti on was p re dicted

to re f l e c tº be t t e r c on tro I over th a t s i d e o f the face . I f so ,

t he be t t e r u ni I at era I act i on shou I d be a c comp a ni e d by fewer

a c ti on s of unre ques t e d music I e s than a un i I a t era I act i on on

the poor e r s i de . In add it i on , if the strength of c on tra c –

t i on of a c t i on s is re 1 a t e d to f a c to rs in f l u encing the i r

control , the be t t e r u ni I a t era I act i on should have a stronger

c on tract i on than the poor er un i I at era I .

3. Fre f er red 5 i de

The th i r d me a sure of a symmetry in facia I funct i on was

ident if y i ng whether the re was a side of the face that sub

j e c ts p refer red when making un i I at era I act i on s : Th i s me a -
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sure is a na I o go us to me a sures of h and , e 3 I , eye , fo o t , or

paw preference .

4. Si de Ra t e d E a si e r

The four th me a sure was how much more d i f f i cu I t subject s

rated making a un i I a t era I act i on on one side than on the

o the r . This me a sure can be in ter p r et ed as ref I e c ti ng sub

ject i v e e s t i ma t i on of c on tro I over un i I a t era I a c ti on s , a I –

though subject s could have based the i r r a t i ngs on o the r

c r i t e r i a such as a preference or h a b it to use on e s i de .

The se four me a sure s h e I ped to show whether d i f f e I ent

a spects of a symmetry were part of a gener a l p a t t e r n of a sym—

me try in f a c i a 1 funct i on or whe the r the re & I e d i f f er ent ,

unre I a t e d a spects of a symmetry in fac i a l act i on . The me a -

5 u I e G in v o I v i ng un i I a t e r a 1 a c ti on s a I e l i ke ly to tap

v a r i a n ce re I a t ed to c on trol of the act i on , so 3. st r ong

rel a t i on of the se me a sure s to the me a sure of a symmetry in

the st r ength of b i I a t era I act i on s would ind ic a t e that this

I a t t e ■ me a sure a l so re f l e c t s the se c on trol f a c to r s .

Facia I Act i on Me a surement

On e O f the most imp or t a n tº features of this study was

me a sur in g the symmetry of each muscu I a r a c t i on sep a r a t e I y .

Th is a p pro a ch m i t i ga t e d the p rob I em, c ripp I in g in o the r

technique s , of d e f in i ng what features in the face a re me a s—

u red for a symmetry . Some stud i e s of a symmetry in f a c i a 1

a c t i on ( e. g . , 5 a ch e i m et a 1 . , 1978 ; Campbel I , 1 9 78 ) had

ob serve r s make judgments a b out the in tens i t y of express ions

on each side of the face , but whether observe r s were j u d g i ng

the in tens i t y o f muscu I a r a c ti on s or some other a symmet r i ca I
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ch a r a c te r is t i c s was no t c I e a r , be cause physiognomic fe a -

tures , s C a ■ 5 , h a i r style , I i g h t i ng , b I em i s h e s , and many

o the r ch a r a c t e r is t i c s c ou I d have made on e s i d e o f the face

di f fer ent from the other and might have m i s I ed judges a b out

t he in tens i t y o f muscu I a r a c ti on ( see Hager , 1 98.2 , fo I 3.

d is cus s i on ) . Even object i ve physica I me a surement s of f a c i a 1

a symmet r y a r e sus c e p ti b I e to this prob I em. EMG me a sure —

ment s , for example, a re in f l uenced by the amount and k ind of

t is sue be tween the e I e c tro de and the music le . The a symmetry

sc or i ng procedures used in this study m i ni mi zed the in f l u

e n e e of such e x t r a n e o us f a c to r s on the me a su rement of

a c ti on s and the i r in tens i t y . A ski l l ed f a c i a I sco I e I ,

tra in ed to cons i de I the effect s of v ar i o us ch a r a c te r is t ic s

on f a c i a l act i on s , can f i 1 ter out the se f a c to r s by comp a ring

t he a pp e a r a n c e s produced by the act i on to t he in a c ti ve ,

b a se l in e f a c e .

The ab i 1 i t y to d is t i ng u i s h ind i v i dual muscu I a r a c t i on s

depended up on us i ng Ekman and Fries en's F a c i a 1. Ac t i on C o d i ng

System ( FA C S ) ( 1976 , 1978 ) . FA CS me a sures t he v i s i b I e

a c ti on of f a c i a 1 In us c I e s with "Act i on Un i t s " ( AU s ) th a t

ind ic a te what music I e s h a ve c on tracted to produce the ex p r es —

s i on . Act i on un i t s c or r e s p on d to the an a to my of f a c i a 1

mus c I e s , but rather than me a sur i ng every change in muscu I a r

act i on , the y differ ent i a te what ski I led score r s can re I i a b ly

d is c rim in a te when movement s a re in spected rep ea t e d I y in

st op ped and s I owed mot i on . Us i ng this technique, an expres–

s i on can be de composed in to the e I ement a l muscu I a r actions
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that produced i t . After ident if y i ng the part i cul a r AU to be

sco red with FACS, it is possi b I e to de term i ne whether or not

the re is a symmetry in the in tens i t y o f the act i on . F i gu re 1

( p g . 24 – 26 ) describes the Act i on Un i ts ( AU s ) th a t were

me a sured in this study and ind ic a t e s the cond it i on s in which

they were typic a l l y e I ic i t e d .

By enab I i ng a c curate me a surement of ind i v i dual muscu I a r

act i on s , FACS help s to a l I e v i a t e o the r me as u rement problems .

Some res ear chers have a t t empt ed to me a sure the symmetry of

who I e ex p r ess i on s ( e. g . , Bo rod & Car on , 1 98 0 ) , but this

In e 3 s u I e c ou I d be in a c cu r a t e o r in e f f ic i ent . F or examp I e ,

a c ti on s comp r is in g an ex press i on might man i fest d i f f er ent

de grees of a symmetry, as suggest ed by Ekman et a 1 . ( 1981 ) ,

or even have the gre a t e r in tens i t y on oppos i t e s i des. The se

d i f f er en c e s a mong a c ti on s m i g h t be masked by 3. summary

s c O r e . A 1 so , a symmetry of on I y one of sever a I act i on s in

t he ex p r ess i on m i g h t not be de t e c ted when I o o king a t t he

express i on a s a who I e . I f the act i on s that show more

a symme t ry were known , i t c ou I d make s c or i ng more e f f i c i ent

by concent rat i ng on the more a symmet r i ca I act ions . F in a l l y ,

res e a r cher s comp a ring a symmetry of d i f f er ent express ions ,

such a s p os i t i ve vers us n e g a ti ve ( B or od , Car on , & Ko f f ,

1 98.1 ) , can no t d e term i ne whe the r d if f er en c e s ob t a i ne d a re due

to the he do n ic qua I it y o f express i on s or simp I y to di f fer ent

mus c I es in v o I v. ed in them. Us i ng surface e I e c tromy og r a phy

(EMG ) to me a sure the act i v i t y o f f a c i a I act i on s a I so cannot

p re c is e I y ident if y what music I e s a c ted ( see Ekman, 1 98.2 , and

Hager & Ekman , 1 98.3 , for a d is cus si on X .
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De l i be r a te versus Sp on taneous or Emo ti on a l Act ions

F in a l l y , this study so I v e d the rema in i ng major p rob I em

of p re v i o us stud i e s b y care ful I y d is t i ng u i s h i ng d i f fer ent

types of f a c i a 1 movement s and comp a r i ng the ir a symmetry .

Ekman ( 1 98 0 ) hypo the sized and Ekman et a 1 . ( 1 98 1 ) sh owed

th a t the p a t t e r n of a symmetry in strength of c on tract i on

di f f er ed be tween sp on ta n e o us emo ti on a 1 and de l i be r a te

request ed a c t i on s : de l i be r a te sm i I i ng a c ti on s were more

a symmet r i ca. I th a n s p on tº a n e o us emot i on a 1 s m i I e s and de I i be r -

a te a c ti on s were I a t era I i zed while s p on ta n e o us were no t .

Th i 5 f ind i ng is import a n tº be cause these two types of move —

men t c or respond to di f fer ent neur a 1 p r o c e s ses and be a r on

the two the or i e s of the re I at i on be tween a symmetry in f a c i a 1

a c t i on s and he m i s p her ic spec i a I i z at i on for emo t i on vers es

f O I de l i be r a ti ve , cog n i t i ve pro c e s ses. I rl t he present

study , re 1 at i v e I y pure s a mp I e s of s p on ta n e o us and d e i i be rate

a c ti on s were ob t a in ed by us i ng e I ic i t i ng cond i t i on s th a t

max i mi z ed t he opp or tun i t y to observe on 1 y O In e type . In

a d d i t i on , s a mp I e s of a c t i on s were obtained that mixed t he

types of a c t i on s . Previous studies used simi I a r e I ic i t i ng

cond i t i on s so the in c I us i on of the se actions a 1 I owed a po in t

of comp a r is on . The se cond i t i on s were a I so in c 1 u de d to t e s t

some i d e a s a b out the cause s of a symmetry described be I ow.

A rel a ti ve l y pure sample of d e I i be r a te a c t i on s was

ob ta in ed by request i ng the subject to per form spec if ic

f a c i a l act i on s . Per for m i ng some of the se actions might have

suggest ed an emo ti on express i on , but mak i ng ind i v i dua I
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actions as re ques t e d is a task that m i ni mi z e s the like I i hood

of pro duc in g an emot i on a I experience . Request s for de l i be r –

a te a c t ions were made in two ways , verb a l l y and v is u a l l y .

For verb a I request s , the exper i men t er describe d e a ch a c t i on

w i t h ph r a ses such a "p u I I you r up per I i p up . " F or the

v i sua I reques t s , the subject saw each a c ti on per formed on

t e I e v i s i on and t r i e d to i m i t a te i t with out a ny verb a I

descript i on or coach in g . The se two cond i t i on s were in ten de d

to max i mi ze t he d i f f e I en c e s in the k in d of in for mat i on

pro c e s sing that occur red with the fac i a 1 act i on s . Trans l a -

t i ng t he verb a I reques t s in to mo to r a c t i on s c ou I d have

in v o I v ed rel at i v e I y more I e f t he m i s p her ic process i ng th a n

i m i t at i ng the v i sua I , no n verb a I stimul i . Exam in i ng a c ti on s

in the se two cond i t i on s checked the possi b i 1 i t y that a symme —

try might be a f fect ed by d if f er ent pro c e s ses th a t me d i a te

the Ino to r a c t i on s .

A re I a ti ve I y pure s a mp I e o f s p on ta n e o us a c ti on s was

ob ta in ed by cre a t i ng cond i t i on s that would m i ni mi ze t he

I i ke I i hood of ref I e c t i on or de I i be r a t e c on trol . One type of

sp on ta n e o us act i on , the start I e ex p r ess i on , was e I ic i t e d by

st a r t 1 in g subjects with a loud no is e. An o the r sp on ta n e o us

a c t i on , sm i I in g rel a t ed to emot i on , was e I ic i t ed by 3.

mi I d 1 y a musing comment by the exper i men ter.

Cond i t i on s that a t t empted to produce a mix tur e o f s p on

t a n e o us and d e I i be r a t e a c ti on s were cre a ted by two gener a 1

st r a t e g i e s . F i r s t , subject s were a ske d to simu I a t e s i x emo -

t i on ex p r ess ions and a start I e express i on . The type of

movement ob ta in ed in this task was more ambiguous because
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subject s c ou I d use a t I e a st two di f f er ent st r a t e g i es f or

pro duc ing the act i on s , one in v o I v i ng emot i on and O m e In ot

( Ekman, Ro per , & Hager , 1 98 0 ) . 5 ever a I previous stud i e s

of a symmetry h a ve us ed such re quest s to e I i c i t f a c i a 1

a c t i on s ( e. g . , B or od & C a r on , 1980 ; Schwar tz et a 1 . , 1 979 ) .

A second a p pro a ch was to man ipu I a t e the natur a l r e s p onse to

the s t a r t I e no is e. Subjects were to I d when two no is e s wou I d

O C. c u r and were a ske d to suppress the i r react i on to one of

them . I t was though t t ha t t he process of a n ti c ip at i ng o r

inhib i t i ng a start I e react i on might in troduce process e s that

wou I d a f fect the symmetry of start i e a c ti on s.

Hypo the ses and Rat i on a les

One hypo the s is was that d i f f er ent mu scu I a r a c ti on s

wou I d show d if f er ent p a t t e r n s of I at era I i z at i on . Th i s p re

d ic ti on c on f l ic ts with mode 1 s of the re I a t i on be tween he m i –

spher ic special i za t i on and a symmetry of f a c i a I act i on th a t

have imp I ic at ed a sing le p r o c e s s and special i za t i on of 3.

sing I e h emisphere as under I y in g a symmetry . Such mode I s

imp I y th a t a l l muscu I a r a c t i on s h a ve the s & Ine I at era I it y .

The me th o dis res ear chers used to ex p 1 or e the se id e a s of t e n

re f l e c ted this a s sump ti on . For examp I e , a symmetry of ent i r e

express ions was usual I y me a sured r a the r than that of ind i v i –

du a I mus c u I a r a c ti on s . Other mode 1 s h a ve hypo the sized

spec i a l i za t i on of both he m i s p her es for d if f er ent pro c e s ses

and p red ic t t h a t d if f er ent a c ti on s m i g h t have vary i ng I a ter –

a I it y . Th is study a t t empted a part i a I t e s t of the se in de –

p end ent the or i e s by me a sur i ng ind i v i dua I act i on s and comp a r —
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in g t he I a ter a l i t y observed . The re were two emp i r i ca 1

I e a s O Ins f or p red ic ting 1 at era I it y that depends up on t he

a c t i on . F i r s t , Ekman et a I . ( 1981 ) found e v i de n c e that some

act i on s showed less tendency to show I at era I it y than o the r s ,

but the i r s a mp I e s were to sma I I to be c on c 1 us i v e . Second ,

e a ch of the stud i e s that exam in ed win k i ng sh owed gre a ter

sk i I l and / or p reference for w in king the right eye , and this

res u I t a gree s with in forma I obser v at i on . St u di e s of o the r

f a c i a 1 act i on s h a ve usua I I y found I a t e r a I i za t i on f a v or i ng

the I e f t s i d e o f the face .

Thus , a spec if ic p red ic ti on was that de l i be r a te fac i a 1

a c ti on s th a t sh owed I at era I it y wou I d be 1 a t e r a l i z ed I e f t

a cross subject s , except for a c ti on s re I a t e d to b I in king and

w ink i ng , which should show right I a ter a l i t y . The prep on d e r

ance of p r e v i o us e v i de n c e , in c 1 ud i ng the Ekman et a 1 . ( 1981 )

study that used procedures simi I a r to the present study 's ,

suggest ed t he p red ic ti on of left I at era I i t y ( see Hager ,

1 982 ) .

The second hypo the s is was that the four me a sures of

a symmetry wou I d re f l e c tº the same under I y i ng pro c e s ses. I f

5 O , the se me a sures should have sign if i can t pos i t i v e i n ter —

c or re I at i on s and the same p a t t e r n of I at era I i t y fo r e a ch

a c ti on . Spec if i c a l l y , fo I a I I act i on s excep t w in k i ng and

b I in king , subjects shou I d show greater strength of c on tra c

t i on on t he I e f t s i d e o f b i I a t era I de l i be r a te a c ti on s ,

p refer us i ng the I e f t side to make un i I a t era I movement s ,

r a te the I e f t side e a si e r to move un i late r a l I y , and show

be t t e r u ni I a t era I act ions on the I e f t side .
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The third hypo the s is was that a symmetry in the strength

of c on tract i on of music I e s wou I d be re I a t e d to me a sure s of

c on trol over the act i on . Th is re I at i on shou I d be shown , in

p a r t , by the c or re I a t i on s be tween the b i I a t e r a 1 a symmetry

in e a sui I e and the o the r me a sures of a symmetry , which more

ob v i o us I y tapped control f a c to r s . In a d d i t i on , th is re la -

t i on ship was p red ic ted to be a pp a rent in a more de t a i I ed

an a lys is of be t t e r un i I a t e r a 1 c on trol scores . The un i I a t

er a l act i on on the be t t e r u ni I a t era I side should be stronger

th a n the un i I a t era I a c t i on on the o the r s i de . Second l y ,

un i I a t era I act i on s on the poor e r u ni I at era I side , a s opposed

to the be t t e r s i de , sh ou I d be a c comp a ni e d by stronger con–

tract i on s on the side that is not supposed to move . F in a I –

I y , t he a c ti on on the be t t e r u ni I a t e r a 1 s i de sh ou I d be

a c comp a ni e d by fewer un re ques t e d a c ti ons than the act i on on

the poore r un i 1 a ter a 1 s i de .

The four th hypo the s is was that the p a t t e r n of a symmetry

wou I d d if f er be tween s p on ta n e o us and de l i be r a t e a c t i on s in

two ways . F i r s t , s p on ta n e o us act i on s wou I d show less as y m—

me try than de I i be r a te a c t i on s . Spec if i ca 1 ly , sp on ta n e o us

sm i le s in response to the exper i men ter's humorous comment

wou I d be less a symmet r i ca 1 th a n de l i be r a te sm i I e s , and

a c ti on s in response to a start I e no i se wou I d be I e s s a symme —

t r i ca I th a n when the se s 3. In e a c ti on s were de l i be r a t e I y

per formed ind i v i dual I y . Second , s p on ta n e o us act i on s , un I i ke

de I i be r a t e act i on s , were no tº expected to show I a ter a l i t y .

Re I a t e d to the hypo the sized differences in a symmetry
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be tween sp on ta n e o us and de l i be r a t e a c t i on s a re p red ic t i on s

a b out cond i t i on s where the se two types of a c t i on s were

mixed , i . e. , simu I at i on s of st a r t I e O r emo t i on s , and

st a r t le reactions where the subjects expected t he no is e.

S in c e s p on ta n e o us and de l i be r a t e a c t i on s were though t to be

mixed in simu I a t i on s of s t art I e and emo t i on s , the se a c t i on s

were p r e dicted to show fewer a symmet r i e s and I ess 1 at era I i t y

than de I i be r a t e a c t i on s , but more than s p on ta n e o us act i on s :

Spec if i ca 1 I y , sm i I i ng a c ti on s in simu I at i on s were expected

to be more a symmet r i ca I th a n s p on ta n e o us sm i I es of a ■ m us e

men t , but I e s s a symmet r i ca I than re ques t e d act i on s of ind i –

v i d'u a l music I e s . Likew is e , a c t i on s in simul at i on s of st a r t I e

we r e expected to be more a symmet r i ca I than act i on s in

ge nu in e st a r t I e I e a c t i on s , but I e s s a symmet r i ca I th an the

reques t e d a c ti on s of ind i v i dua I music I e s . St a r t I e a c t i on s in

the two cond i t i on s where subject s knew when the no i se wou I d

occur were p red ic ted to be more a symmet r i ca I th an act i on s in

the unan t ic ip a ted start le . This predict i on be a r s on Ekman et

a 1 . 's ( 1981 ) propos i t i on that more cog n i t i ve contro I and the

in v o 1 v ement of higher nervous cent e r s , r a the r than emo ti on ,

under I i e s a symmetry of f a c i a I act i on s .

The f i na I hypo the s is conce r n e d the two modes of I e -

quest i ng ind i v i dua I de l i be r a t e a c t i on s , verb a I and v i s u a l .

5 i Inc e view i ng a mode 1 and i m i t at i ng the act i on might h a ve

in v o I v e d more right he m i s p her ic act i v i t y than fo II owing the

verb a I in struct i on s of the exper i men t e r , v i su a l l y request ed

actions were p red ic ted to show more I e f t—s ided a symmetry .

The hypo the ses described above a re out I in ed be low :
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1 . D if f er ent act ions have differ ent p a t t e r n s of I at era I it y .

A . Some a c ti on s w i I I be 1 a t era I i zed , o the r s will I no t .

B. L. a t e ra I i zed a c ti on s will i u sua I I y favor the I e f t , so me —

times the right side .

i . Act i on s in vol v i ng w in k i ng or b I in k i ng w i I I be I at –

er a l i z e d f a v or i ng the right side .

i i . A I l o the r I a ter a l i z ed a c ti on s will I be la t era I i z ed

I e f t .

Different me a sures of a symmetry ref I e cit common under I y i ng

pro c e s ses.

A . The me a sures w i 1 I be pos i t i v e I y c or r el a ted .

B. Each me a sure w i I I show the same p a t t e r n o f l a t era I i ty

for e a ch a c t i on .

As ymmetry in the strength of a c t i on s is rel a t e d to con–

tro I of the act i on .

A . The un i I a t e r a I act i on on the be t t e r s i d e will I c on tract

more in ten s e I y than the un i I at era I act i on on the poor –

e r s i de .

B . The un i I a t e r a l a c t i on o n the poor e r s i d e will I be

a c comp a ni e d by stronger c on tract ions on the side th a t

is supposed to rema in st i I I , as opposed to the be t t e r

side .

C. The un i I a t e ■ a 1 a c t i on on the be t t e r s i d e w i I I be

a c comp a ni e d by fewer unre quest ed a c ti ons th a n the

a c ti on on the poor e r s i de .

The a symmetry of s p on ta n e o us vers us de l i be r a t e a c ti on s

w i I I d i f fer .
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5.

De I i be r a te a c t i on s will I be more a symmet r i ca 1 th a n

sp on ta n e o us act i on s :

i . Sp on ta n e o us sm i I es re I a t e d to a humorous comment

w il I be more symmet r i ca I th a n re ques t s for de I i b -

er a t e s m i I e s .

i i . Sp on tº a n e o us a c ti on s el i c i t e d by a start I i ng no is e

w il I be more symmet r i ca I th a n re quests for de I i b –

er a t e i nd i v i d'u a l act i on s of the se music I e s .

A symmet r i e s of s p on ta n e o us act i on s w i I I not be I a ter —

a l i z e d a cross subject s , un I i ke de l i be r a t e a c t i on s .

A symmetry of a c t i on s in cond i t i on s that m i k ed sp on —

t a n e o us and de I i be r a t e types of movement wi I. I show

a symme try a nd I a t era I it y in termed i a t e between a c ti on s

from cond i t i on s that e i i c i t e d r el a ti ve l y pure samples

of the se movement types .

i . A c ti on s in emo ti on and st a r t I e s i mul a t i on s wil I

show I e s s a symmet r y than re ques ts for de I i be r a t e ,

in d i v i dua I a c ti on s , but more a symmetry than s p on

t a n e o us a c t i on s of the se music I e s .

i i . Act i on s in start I e cond i t i on s where subject s knew

when the no i se wou I d occur wou I d show more a symme —

try than act i on s in the unan t i c i pa t e d start le .

V is u a l l y reques t e d ind i v i dual actions will I show more left

a symmetry than verb a l l y re quest ed a c t i on s.
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Act i on

Un it

1 + 2

1 0

12

1 4

1 5

(AU)

A CT I ON UN I TS MEASUR ED

Music les

Inner front a l is

Out er front a l is

From t a l is

Corruga t or
Pro cer us

Or bi cu lar is

0 cu l i, ou t er

port i on

0 rb icular is

ocul i , inner

port i on

Quadr a t us lab i i

super i or is , p a rs
n as a l is

Quadr a t us lab i i

super i or is , p a rs
lab ii

Zygoma t ic major

R is or ius

Triangular is

In volved

FIGURE 1

Descript i on of Act i on

Ra is es inner corner

of brow

Ra is es out er corner

of brow

Ra is es ent i re brow

Lowers and pull s
brows to get her

Squ in ts eyes,
makes crows fee t

wr in k l es

Squ in tº eyes,
ra is e s and 5 tra i gh
tens lower l id

Wr in k l es no se

Ra is es upper lip

Common smile

Dimples cheeks

Lowers corners of

lips

IN THIS STUDY

Cond it i ons

Where E I ic i t ed

Requested actions
Star t le simul at ions

Emotion simul at i on 5

Un i later a l actions

Requested a ctions
Start le simu I at i ons

Emot i on simul at i on s

Uni I a ter a l actions

Same as a bow e

Requested actions
Emotion simul at ions

Uni I a ter a l actions

Request ed actions
5 t art I e simula t i on 5

Emo ti on simul at i on s

St art l e actions

Happy emotion action
Uni I at er a l actions

Request ed actions
5 t art le simu I at ions

Emo ti on simul at i on s

5 t art l e actions

Unil a t era I actions

Request ed a ctions
Emotion simul at ions

Uni I at eral actions

Request ed actions
Uni I at era I act i on s

Request ed actions
Emotion simul at ions

Happy emotion act i on
Un i later a l act ions

Emo ti on simul at i on s

Request ed actions
Emotion simul at ions
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20

45

8 0

Depress or lab i i
in fer i or is

R is or ius

0 r bi cu lar is

ocul i

War ious neck

and shoul der

muscles

Pull s lower lip
down

Stretches 1 ip corners
st raight to the side

B I ink or wink

Shoulders up

25

Requested a ctions

Requested a cºt i on s
Emot i on simul at i on s

St art l e a c ti on 5

Uni 1 at era I act i on s

Request ed actions
Star t I e s imu I at ions

Star t lie act ions

Un i later a l act ions

Star t I e a ct i on s
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NOTE : The diagram

F I GURE 1 ( C on t. )

muscles measured in this study .
represent s a re I at i v e I y f i x edact i ons and

which the sk in is pu I led .

06

depic ts schematic a l I y the actions of

Each c i r c I e i dent if i e s the

po in t towards
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METHOD

Subject s

A I though gen der might be a n import a n tº v ar i a b I e a f fect –

in g symmetry of f a c i a 1 act i on s ( e. g . , Al for d & AI for d, 1981 ;

B or od & C a r on , 1 98 0 ) , on I y women were studied in or d e r to

keep the sample size man a g a b I e . Fre v i o us stud i e s ( Ekman , et

a 1 . , 1 98 1. ) ind ic at ed that the size of 1 at era I i t y e f f ect s

ob served required a b out 30 subjects for sign if i can t t r end s

to emerge . Because 30 subjects was a sub stant i a l number to

S C C I e , t he subject s a mp I e was rest r ic ted to O In e gen der .

Women were chosen be cause p r evious studies of f a c i a l l at er —

a l i t y had focus ed on women ( e. g . , Ek In a n e t a 1 . , 1 98.1 ;

Schwar t z et a 1 . , 1979 ) .

Part i c i pants were re c r u i t e d for this study with b ul I e –

t in board a diver t is ement s p I a c e d a round camp us . Of the 37

women who comple t e d the fin a l exper i ment a 1 p r o c e du re, on 1 y

the 33 right h and ed Caucas i a ns were r et a i ne d for scoring and

an a 1 ys is . This select i on was in tended to make the sample as

homogen e o us & 5 possib I e be cause right — and I e f t -h a n d e rs

differ on many me a sures of hemispher ic act i v i t y . The sample

ranged in a ge from 18 to 5 3 with a mean of 2 7.5 years . They

were p a i d $ 1 5 for the i r hour of p a r ti c i p a t i on .

Equipment

A l I of the fac i a l act i on s subjects made were re c or d e d

on v i d e o tape for I a ter an a 1 y s is . The subject a 1 ways f a c e d

di rect ly in to the came r a lens so that stra i g h tº a head sh o ts

th a t were idea I for a symmetry scoring were obtained .

Previous r es e a r chers ( e. g . , L and is & Hunt , 1939 ; Ekman,
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F r i e s en , & Simon s , in press ) have frequent I y used a coust ic

st i mul i to e I ic i t start I e s , in part be cause they are per h a ps

t he most effect i v e and re I i a ble for e I ic i t i ng t he st a r t I e

re s p on s e , in c 1 u d i ng f a c i a 1 ex p r ess i on s , and a re re 1 at i v e 1 y

easy to a dim in is ter. A I though f i r i ng a star ter's p is to I has

common l y been used , this stimu I us was in a p pro p r i a te for this

study for two import a n tº reas on s. F i r s t , the sound press ure

level created by such shot s in the 1 a b or a to r y vari e d wi de l y

and might have been a hazard to subjects he a ring (Simon s ,

per so na I communica t i on X . Second , a pi I ot study suggest ed

th a t a symmetry of f a c i a l act i on s m i g h t depend up on the

di re c ti on of the no is e from the subject . I t wou I d no t have

be en easy to contro I the direct i on a 1 p r opert i e s of a gun shot

or other po in te our c e s timu I us in a sma I l exper i ment a I r O om.

where the subject could v ar y the pos i t i on of her head .

To so I v e the se p rob I ems, st a r t I e so unds were 80 ms e c

bu r s t s of white no i se produced elect r on i ca I I y , amp I if i ed ,

a n d t ran s du c e d by he ad phones worn by the subject and 3. In

a r r a y o f speakers st a c k ed direct I y be h ind he r ( see App end i x

S for d e t a i I s ) . 5 ound pressure I eve I from the s p e a ke r and

head phone comb in a ti on was 1 2 5 dB and was b a I ance d to with in

1 d B on e i t he r s i d e o f the subject s h e a d so th a t t he sound

appeared to come from the cent er of the head . Th is a r range –

ment a 1 I owed the control of stimu I us in tens i t y and m i ni mi z ed

t he e f f ec ts of s light differences in the pos i t i on of t he

sub je c t 's he ad by creat i ng a wide sound f i e I d and by us i ng

he ad phones that moved with the subject . The impos i ng speak —
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e i■ a r r a y s were hidden by a curta in in or d e r to m i ni mi z e a ny

expect a t i on a b out the magni tu de of the stimulus .

A l l of the equipment for contro I l i ng the exper i ment was

p I a c e d be h in d & p a r t i t i on so that the exper i ment er w & 5

hidden from v i ew except when g i v i ng genera I in struct ions and

quest i on a i res. Thus , the subject c ou I d not see any subt le

cues that the exper i ment er might have shown about how to do

movement s , when t he unan t ic ip at ed st a r t I e no is e was to

occur , etc .

Experiment a l Procedure

Figure 2 ( p g . 41 ) presents an out I in e o f the exper i men —

t a l procedure th a t e a ch subject comp I et ed ind i v i dua I I y .

After a s h or t , st and a r d in troduct i on , she gave cons ent and

f i I I ed out the p a per and pen c i I quest i on a i r es . The se me a -

sures in c 1 u de d a handed n e s s quest i on a i r e ( Johnst one , Ga 1 in ,

& Her r on , 1979 ) , an adject i v e s e I f – rat i ng sca I e K V e I diman &

Parke r , 1970 ) , t he Soc i a 1 Des i r e a bi I it y Scal e ( Crowne &

Mar I owe , 1 9 & 4 ) , and the Man i fest Anxi et y Scal e ( Tay I or ,

1953 ) . The handed n e s s quest i on a i r e was used to screen for

right-handed subjects . The other me a sures were in c 1 u de d to

ex p 1 or e purp or t e d re 1 at i on s between a symmetry and pers on a l i —

ty and to check as ser t i on s that repress i on is the media t i ng

v ar i a b I e in a symmetry ( Schwart z , pers on a I communic at i on X .

To summar i z e the start I e part of the exper i ment , which

was mo de led a f t e r the procedure of Ekman et a I . ( in press ) ,

the subject simu I a ted a start I ed express i on twice and he ard

a loud no i se in three d i f f er ent cond i t i on s . In the "un a n ti -

c ip a t e d" cond i t i on the no is e o c curred unexpected I y . In the
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"an t ic ip a t e d" cond i t i on , the subject k new exact I y when the

no i se wou I d occur and r e a c ted na tu I a l l y . In the " in h i b i t "

cond it i on she k new ex a c t I y when the no i se wou I d o c c u r and

tri e d to act as though no thing had happened . Except for the

"unan t ic ip a t e d" start le no is e, each simu I at i on or no is e came

a f t e r a count down from ten to one . Between each no is e was a

five m i nut e in ter v i ew conce r n i ng her exper i ence of the

no is e .

The first task was to make a start I ed express i on a t t he

tap of a pen c i I a f t e r the count down . Ten second s a f t e r

mak i ng the simu I a t e d st a r t I e , she he ard the unant i c i p a ted

st a r t I e no is e. During this in terva I , t he exper i men t e r

a t t empt ed to sh if t he r a t t ent i on away from think i ng a b out

hear i ng 3. st a r t I e no i se by a sking her to help focus t he

came r a by I o o king direct l y in to the I ens. This p I o y not on 1 y

m in i mi zed expect a ti on of a no is e, but a 1 so put he r head in a

go od pos i t i on for he a ring the no is e and for v i d e o tap i ng her

r e s p on se . No subject a n ti c i p a t e d ex act I y when th is no is e

wou I d occur , even though a I I subject s knew that the y would

be st a r t I ed some t i me . The no is e was comp I e t e I y unexpected

fo I 24 subject s . The o the r s though t t he no is e would o c cur

some t i me w i th in the next few m i nu t e s of i ts a c tu a l

O c c u I I en c e . The re were no di f fer en c e s between the se two

group s in the start I e act i on s or the i r symmetry .

A f t e r the five m i nu t e i n ter v i ew, the subject he a r d the

second no is e , e i t he r in the an t ic ip a t e d or i nh i b it c on d i –

t i o n . The se two cond i t i on s were count er b a l ance d a c i■ o s 5
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subject s , but we re no t c ou n ter b a I a n c e d with the unan t ic i -

p a t e d st a r t I e bec a us e i t be came more d i f f i cu I t to e I ic i t an

unan t ic ip a ted start l e a s the exper i ment p r o c e ded . A f t e r the

in ter v i ew fol I owing the third no is e, the subject a ga in s i mu

I at ed 3. st a r t I e express i on a t t he tap of 3. pen c i I . By

obtain i ng 3. simu I a t e d st a r t I e both be for e and a f t e r t he

st a r t le no is e s , any changes consequent to a recent st a r t I e

exper i en c e c ou I d be exam i ne d .

The next p a r t of the exper i ment was a mod if i e d vers i on

of Ekman and Fries en's Re quest ed F a c i a I Act i on Test (RE FACT)

( No t e i ) . F i r s t , the subject simu I a t e d six emot i on s : h a pp y,

s a d , fe a r , a ng e r , sur p r is e , and d is gust . The exper i men t e r

the n a ske d "Now that this is do n e , a ren't you g I a d i ts

ove I ? " in or d e r to e I ic i t a more sp on ta n e o us sm i I e . Th is

comment played on the difference between p r et end i ng to show

an emo ti on and a c tu a l l y feel i ng i t , and it a pp e a red when

tens i on from the demand s of the task was re I i eved , a cond i –

t i on cond u c i ve to e I ic i t in g h a pp i n e s s (Tom k in s , 1 9 & 3 ) .

Demand f or 8. de l i be r a te or so c i a 1 sm i I e was m i ni mi z ed

be cause the exper i ment er was be h ind a curta in and the sub –

ject was not in a f a c e – to – f a c e i n ter a c t i on . A f t e r war d s , the

subject f i I I ed out r at i ng sca I e s that as sess ed how the

subject went a b out making the se emo ti on ex p r ess ions and how

di f f i cu I t t he task was .

Next , e i ght f a c i a 1 movements were verb a I l y reques ted :

sm i I e , ra is e eye brows up , I owe r eye brows and pu I I the In

to get he r , b l in k , pu l l up per 1 ip up , wr ink I e no se , s t r et ch

1 ip corne r s straight to sides , and sq u in t. After comple t i ng
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the se verb a I I y request ed a c ti on s , the subject r a t e d how

d i f f i cu I t e a ch was to do . The n, the subject in i t a t e d 1 7

f a c i a 1 movement s shown on a t e I e v i s i on m on i t or . The se move —

men t s h a d be en re c or d e d e a r I i e r and were per formed by 3. In

expert in f a c i a 1 movement so that the y p r ec is e I y matched the

A c t i on Un i ts ( AU s ) d e s c r i be d in the F a c i a 1 Act i on Cod i ng

System ( Ekman & F r i e s en , 1978 ) . The se a c ti on s in c I u de d :

ra is e eyeb rows (AU 1 + 2 ) , wrink I e no se ( AU 9 ) , p u I l I owe r 1 ip

down ( AU 1 & ) , ra is e I i p corners up ( AU 1 2 ) , pu 1 I eyeb rows

down and to get he r ( AU 4 ) , ra is e eye I ids ( AU 5 ) , tight en

eye I ids ( AU 7 ) , push ch in up ( AU 1 7 ) , press 1 ip s to get he r

( AU 2 4 ) , ra is e upper 1 ip ( AU 1 0 ) , I owe r I i p corne r s ( AU 1 5 ) ,

tight en I i p c or n e r s ( AU 1 4 ) , stretch 1 ip c or ners to side ( AU

2 0 ) , ra is e i n n e ■ c or n e r s of b row ( AU 1 ) , ra is e o u t e r c or n e rs

of b row ( AU 2 ) . No coach i ng or verb a I descript i on s of the

a c ti on s were given in this v i s u a l l y re quest ed a c ti on cond i –

t i on .

The f in a 1 t as k was to make music I e actions on on 1 y on e

s i de of the face with out mo v i ng the other side . The ten

a c t i on s request ed were the same e i g h t & 5 those verb a I ly

request ed previous I y , p I us r a i s i ng the inner and out er c or -

In e I s of the eyeb row. No ment i on was made of which s i de

sh ou l d show the act i on , but if a subject a ske d , she was to I d

i t d i d no t ma t t e r . In the final task , the subject per formed

t he s & In e un i I a t e r a 1 a c t i on s a ga in , except that she was

in structed to do a n a c ti on f i r s t on on e s i de , the n on t he

o the r . Whi ch side was re ques t e d f i r s tº was counter b a I ance d
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a cross subject s .

Sc or i ng Procedure

Sc or i ng pro c e de d in a series of step s , each comp 1 et ed

be for e the next be g a n . The first step was to score the five

even t s in the start I e part of the study . On 1 y a c ti ons that

were p a r t of the start I e response were score d . A cc or d i ng to

Ekman et a l . ( in press ) , st a r t I e a c ti on s that a re e i t he r

common or un i v e r s a l are AU's 6 , 7, 2 0 , 21 , and 4 5, he ad

movement s , and sh ou l d e ris and / or trunk up (see F i gu re 1 ) .

Fo I I owing the scoring procedure of Ekman et a I . ( in press ) ,

any of the se act i on s that began in the first 1 / 5 th second

a f t e r the no i se were sco red . Ekman et a I . sh owed th a t t h is

in ter va I in c 1 u de d the beginning of a c ti on s that comprise 3.

ch a racter is t ic star t I e I e s p on s e. In add it i on , i di o sync ratic

a c t i ons that were p a r t of the start le response were a 1 so

sc or e d . Such a c ti on s were conside red to be part of t he

st a r t I e if the y on set be for e the end of the apex of AU s 6 ,

7 , 2 0 , or 2 1 . In the s i Inu I a t e cond i t i on , AU's t h a t be g an

w i th in 1 / 5 t h second of the on set of the first AU in t he

simu I at i on were score d . A l though act ions in the simu I at i on

on s et l a t e r than a c t i on s in the star t I e , the scoring in ter—

v a 1 in c 1 u de d a d is t in c tº group of a c ti on s that on s et a t a b out

the same time but excluded o the r a c ti on s that were app a rent –

I y a f t e r though t s or sign a 1 s to the exper i men ter. Each AU

present in the simu I a t i on was ident i f i e d and s c or ed f or

a symmetry.

The second step in sc or i ng was to score the verb a I 1 y

and v i sua I I y reques ted f a c i a I actions in the same or d e r a 5
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reques t e d . A l l e i g h t verb a I reques t s were scored , but on 1 y

the v i s u a l r equest s for AU's 1 , 2 , 1 + 2 , 4 , 7, 9, 1 0 , 1 2 , 1 5,

1 6 , and 20 were sco red . AU's 5, 1 4 , 17, 22 , and 2 4 were

request ed but not scored be cause the y were not sc or ed in

previous stud i e s and om i t t i ng them saved scoring time . F or

b o th v e I b a I and v i sua I re ques t s , each in d i v i dua I AU was

scored sep a r a t e I y . Some t i me s , a subject per for med a re quest –

ed a c t i on many time s , but on I y a maximum of four a c t i on s

were score d . If the subject per formed the reques t e d act i on

four or fewer time s , a 1 1 were score d . If the act i on was

per formed more than four times, the first , second , and the

l a st two times were s c or e d . Whe the r or not an unre ques t e d

a c t i on co — occur red with the requested a c ti on did not affect

this select i on procedure for sco ring , but the C O - o C c u i■ a n c e

of unre ques t e d AU s was no t e d . By scoring the first two and

the l as t two times e a ch re ques t e d AU appeared , a more r e i i –

a b I e a symme try score was obtained a nd a ny change with p I a c –

t i c e c ou I d be exam i ne d with out s c or i ng the many movement s

that some times were p r oduced . Re quest ed b links were scored

both for strength and t i m i ng as in the start I e cond it i on s.

The th i r d st ep in the s c or i ng procedure was to s c or e

the emo t i on simu I at i on s : Happy , Sad , Fe a r , Anger , D is gust ,

Sur p r is e, and the response to the quest i on : "A ren't you g I ad

i t 5 do n e º '' For each simu I at i on , the subject said "Ok a y , I 'm

do n e " when she was f in is he d . The ex press i on sc or ed f or

a symmetry was the one immed i a t e I y p r i or to this st a tement

be c a use this ex p r ess i on was I i ke I y to be the one th a t t he
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subject though t was be s t and f u I f i l l ed t he exper i ment a I

in struct i on s . To de f in e the l a st express i on , t he s c O r e r

de t e rm in ed the AU's present just be for e the subject began to

an in O U In C. e she was f in is he d . The n, the on s et s of the se AU's

were d e term in ed a nd the act i on s were scored for a symme try as

usual . A 1 so scored for a symmetry were any act i on s that on s et

a f t e r the on set of the act i on s d e s c I ib ed above , but th a t

of f set be for e the end of the s i Inu I a t i on .

The final step was to score the reques t s for un i I at era I

a c t i on s . A 1 I request s were sco red in the same or d e r & 5

reques t e d in the exper i men t . On 1 y the first act i on per formed

was in c 1 u de d f or an a 1 ys is be cause this a c t i on was most

I i ke ly to I eve a I t he p refer red s i de and t he a symmet r y

present in a c ti on s that were no tº a ffected by recent p r a c –

t i c e . On 1 y A Us that were c or rect a c ti on s for the AU reques –

ted were s c or e d .

Me a surement of Asymmetry

Me a sure In ent of a symmetry was simi I a r to the procedure

us ed by Ekman et a l . ( 1 9 8 1 ) . Each ind i v i dua I mu scu I a r

a c ti on was ident i f i e d us i ng Ekman and F r i e s en 's F a c i a 1

Act i on Cod i ng System ( FACS) ( 1978) . The score r I oc a t e d the

be g in n i ng and a p ex of the act i on a nd a s sess ed how much

a pp e a ran c e s were changed by the act i on in this in t e rva I .

The 5 e ch a ng e s were the b as i s for a s sign i ng FACS in tens i t y

sc or es to each s i d e o f the f a c e sep a r a tely . The n, t he

sc or e I used a v i d e o disk to look repeated l y in s low mot i on

and rea I time for a ny d if f erences in in tens i t y be tween t he

two s i d e s a t t he apex of the act i on ( a sing I e v i d e o frame
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show i ng bo th s i d e s a t gre a test in tens i t y ) . A s C. O I e was

as signed to ind ic a te whether the act i on was symmet r i ca I o r

a symmet r i ca 1 . I f a symmet r i ca I , the sc or e i nd ic a t e d how

great the difference in in tens i t y was , guided by the FACS

in tens i t y score s p r evious I y a ss i gned .

The a symmetry score s p r o v i de d two I eve I s of me as u rement

that were used in the a na l y s is of this study . One I eve I was

simply whether the act i on or subject was I i g h t , I e f t , o r

symmet r i ca I . The o the r was a continuous me a sure from ex —

treme l y left to symmet r i ca 1 to extreme I y right , simi I a r to

that of Lynn and Lynn ( 1943 ) . Each of the se me a sures were

use ful for describ i ng differ ent a spects of the resu I ts, and

the continuous me a sure per m i t t e d more complex a na I y ses than

the c a t e g o r i ca 1 me a sure .

Re 1 i a bi I i t y

Re I i a b i I i t y of a symmetry scoring was given c are ful

a t t e n ti o n in this study even though the main co der was very

exper i en c e d in sc or i ng a symmet r y o f f a c i a I act i on s and h a d

demons tra t e d r el i a bi I it y in a previous study ( Ekman et a 1 . ,

1 98 1. ) . The purpose of the r el i a b i I it y stud i e s was to I e -

c on f i r m rel i a bi I i t y and to invest i ga t e the re 1 i a bi I i t y of

sc or e s for d if f er ent Act i on Un i t s . A more d e t a i I ed a c count

of the se stud i e s is conta in ed in App end i K R .

On e imp or t a n t is sue a r is i ng from the f a c t th a t t he

exper i men t e r was a 1 so the main code r was whether knowledge

of the hypo the ses could have biased scoring . Sever a I pre

ca u t i on s were taken to a void this p rob I em. In many
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in stan c e s , pot ent i a 1 for b i a s was m i ni mi z ed

pro c e du re. the act i on s in one cond i t i on

sep a r a t e i y from a c ti on s in other cond it i on s

th a n sc or i ng a l l the act i on s of each subject a t once .

d it i on s were scored at I e a st a month a part ,

impossi b I e for the code r to remember how subjects had

in d i f f er ent cond it i on s . C on d i t i on s with

ob v i o us a symmet r i e s , un i I at era I

a c ti on s , were s c or ed so that obvious p a t t e r n s of a sym—

in f l u e n c e o the r , more di f f i cult sc or i ng .

Even when the opp or tun i t y for b i a s in f l uence

present , res u I ts were oppos i t e imp or t a n t

hypo the ses and o the r hypo the ses were not c on f i r me d .

rel i a bi I i t y co e f f ic i ent s d is cus s ed

in d ic a tes that b i as was not an import a n t

res u I ts.

imp or t a n t in re 1 i a b i I i t y was whether

d i f f e re n c e s the a symmetry of a c t i on s a c cura t e ly

c ou I d be d is c rim in a ted by more than one code r .

summar i z e , re I i a b i I it y was estab I is he d be tween the main

th re e o the r code r s . The Pe a r s on c or re I a t i on for

the actions scored for re I i a b i I i t y was 0 . 72 ( p K. 00 0 1 ) .

co e f f ic i ent was for sco ring by the main code r

sc or i ng by a 1 1 rel i a b i I it y code r s . The act i on s

samp I ed cond it i on s in the study and in c 1 u de d

v ar i et y of represent a t i v e AU's . Sc or i ng re I i a bi I i t y

from modes t

Code r s a gree d that some AU's were h a r d e r
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to score than o the r s ( e. g . , AU 1 2 ) . Har de I AU's gener a l l y

had I owe r rel i a b i I it y . The di f f i cu I t y in d is c rim in a t i ng the

a symmetry of s o in e a c ti on s suggest s that t he me a su rement

proce du re m i g h t not have been sens i t i ve enough to de t e c t

rea I d if f erences in a symme try for the se a c ti on s , so resu I ts

for the se a c ti on s shou I d be in ter p r et e d with a p pro p r i a te

caut i on .

Kapp a was used to a s sess the re I i a bi I it y of c a t e g or y

s c O I e s . Because hypo the ses a b out c a t e g o r i e s conce r n ed on 1 y

the re I at i v e number of right and I e f tº a symmet r i e s , 3. Kapp a

w a 5 cal cu I a ted for on I y the se two c a t e g o r i e s . A cross a l I

AU's and co de r s , t h is Kapp a was . 88 ( p K. 00 0 1 ) with 94 per cent

a greement . Th i 5 co e f f i c i ent in d ic a t e s th a t when co de rs

a greed th a t an act i on was a symmet r i ca I , they a 1 most a I ways

a greed a b out whe the r i t was I e f t O I right . Re I i a bi I i t y

co de I s d is a greed a b out whether an act i on was right or I e f t

on on I y two per cent of a l l scores ; a 1 most a 1 I d is a greement s

wer e a b out whether the act i on was symmet r i ca 1 or not . The

Kapp a in c 1 u d i ng the symmet r i ca 1 c a t e g o r y was . 44 ( p K. 00 0 1 )

with 64 per cent a greement .

In add it i on to re I i a bi I it y co e f f ic i ent s , the s c or e s of

d if f er ent code r s p r o v i ded the opport un i t y to comp a re results

of the exper i men t as seen by differ ent people . The re was

v i r tu a l l y no di f f erence in resu I ts based on score s of d i f –

fe re n tº co de r s . Th is a na I y s is of re I i a b i I i t y scoring dup I i –

cated many of the major a na I y ses rep or t e d be low and sh owed

th a t rel i a bi li ty code r s p r oduced the same resu I ts & 5 t he
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ma in co de r . Th is a greement a b out results in d ic a tes th a t

d is a greements among code r s a b out scores did no t a f fect t he

f ind i ng s a b out the phenomen a studied .

Measures in the Study

Once a symmetry h a d be en me a su red for e a ch ind i v i dua I

a c t i on , sc or es used in the a na I y s is were c a l cu I a ted . The I e

were three d i f f er ent be h a v i or a 1 s c or e s for de I i be r a t e , r e

ques t e d a c t i ons and a score based on subjects r a t in g s of

un i I a t e r a l In ovement s . The "b i I a t e ra. I a symmetry" 5 c or e

re f l e c ts the a symmetry of b i I at era I request ed a c ti on s and is

simply the a symmetry score a s described a bove or a ver a ges of

the se s c O i■ es i f the I e was more than one a c t i on in a given

cond i t i on . This b i 1 at era I a symmetry score was a I so used to

an a I y z e movement s in the simu I a ted start I e a nd emot i on c O n -

d i t i on s and the s p on ta n e o us act i on cond it i on s. The o the r

sc or e s were on I y a pp I ic ab I e to de I i be r a t e movements .

"Be t t e r un i I a t era I c on trol " score s were de r i v ed by

cal cu I at i ng t he d i f f erence be tween a symmetry s & O i■ e G f or

un i I a t e r a l act i on s re ques t e d f i r s t on on e s i de , then on the

o the r ( see App end i x Y for d e t a i I s ) . Thus, be t t e r u ni I a t e r a l

c on tro I sc or e s te l l how much more a symmetrica I the un i I a t

er a l act i on was on one s i d e th an on the o the r . " Pre f e I I ed

s i de" scores a re simp I y the a symmetry scores for request s to

move one side with out moving the other . I n the se reques t s ,

the side moved was chosen by the subject , i . e. , i t was the

side she prefer red for making un i I at era I movement s , and the

a symmetry sc or e i nd i ca t e d the side she chose . Some t i me s ,

subject s could not per form the re quest ed un i I at era I a c ti on
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a symmet r i ca I I y ( i . e. , the a symmetry score indi cated symme –

try ) . In such c as e s , preference could not be de t e r m i ne d ,

and the subject was a s signed to the "symmetrica I " cat e g o r y .

"Ra t e d e a si e r" s c or e s were d e rived by ca 1 cu I at i ng the d i f –

fe rence between the subject ' s r a t i ng s of how easy it was to

do the act i on un i I at era 1 I y on each side of the face , pro v i —

d i ng a Ine a s u I e of how much e a si e r one side was r a t e d .

Figure 3 ( p g . 42 ) d e s c r i be s the se four me a sure s for e a sy

reference .
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F IGURE 2

OUTL INE

PRO C E DURE :

Paper and Pencil Quest i on a i r es

St a r t I e C on d i t i on s :

Simu I a t e s t a r t le

Unant ic ip a t e d start I e

An ti c ip a t e d start le
Count er b a I ance d

In h i b i t st a r t I e

Simu I a t e s t a r t I e

Re quest ed F a c i a l Act i on s Test
( R E FACT) ( mod if i e d )

— — Simu I a t e 5 i x Emo ti on s

— —Humor ous Comment by
Exper i men t e r

--Q u e s t i on a i r e a b out Per for —

man c e o f S i mul at i on s

--Verb a I

F a c i a 1

Re quest for
A c t i on s

E i g h t

— — Quest i on a i r e a b out D if f i —

culty of Above Act i on s

— — I m i t a t e Video tape of 1 7
F a c i a l Act i on s

— — Request for Ten Un i –
l a t era I Act i on s

— — Same Reques t s except on
Each S i de Sep a r a t e ly
with Rat i ngs of D if f i culty

NOTE: Si mu I a t i on s of

of types of movement .

OF STUDY

TYPE OF MOVEMENT O BTA I NED

( AS YMMETRY MEASURE ) :

St a r t I e s i mu I at i on s

Sp on ta n e o us St a r t I e Act i on s

St a r t I e s i mu I a t i on s

Emo ti on simu I a t i on s

Sp on ta n e o us pos i t i ve
emo t i on

De l i be r a t e a c t i ons

( B i I a t era I A symmetry )

De l i be r a t e a c ti on s

( B i I a ter a 1 A symmetry )

De l i be r a t e Uni I a t era I s

(P refer red 5 i de )

De l i be r a t e Uni I a t e r a I s

( Be t t e r Uni I a t era I C on trol )

( R a t e d E a si e r )

emot i on and start I e produce a mixture
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Me a sure

B i I a t era I

As y mme try

Be t t e I

Uni I a t era I

C on tro I

Pre f er red

S i de

Ra t e d

E as i e r

FIGURE 3

AS YMMETRY MEASURES OF THIS STUDY

De r i v at i on I n ter p r et a ti on

Aver age of a symmetry scores Shows which side of
for e a ch AU el i c i t e d in

spec if i e d cond it i on .

D i f f erence between the

a symmetry scores for the
right and left un i I at era I
request ed a c t i on s .

As y mme try score for the
request ed un i I at era I
a c t i on when subject s were
free to cho o se which s i de

to move .

D if f erence be tween the

r at i ng s of how easy the
right and I e f t un i I a ter a 1
request ed a c t i on s were to
per form .

b i I a t era I act i ons

had gre a t e r in ten
s it y of contract i on
and how much stronger
it was .

De f in e s the be t t e r

un i 1 at era I act i on a s

the act i on that showed

gre a ter a symmetry and
shows how much gre a ter
it was .

( see App end i x Y }

Shows side which was

preferred in making
a un i I at era I act i on

and how a symmet r i ca 1
th is a c t i on was .

Show's how much

e a si e r it was to do

a un i I a t era I act i on

on on e s i de vers us

the other .
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RESULTS

De I i be r a t e Act i on s

L a t e r a l i t y o f Del i be r a t e Act i on 5

Verb a I v e r s us V is u a I Tab I e s 1 and 2 show the symmetry

of subjects by c a t e g o r y , right , left , and symmet r i ca 1 , for

each AU score d . Tab I e 1 shows the symmetry of subject s for

t he verb a I I y and v is u a l l y requested a ct i on s separa t e I y and

for the se two cond i t i on s comb in e d . I n d i v i dua I act i on s r e

ques t e d in both verb a I and v i sua I cond it i on s ( AU's 1 + 2 , 4, 7,

9, 1 0 , 12 , 2 0 ) were comb in ed a n d a ver age d to get her bec a use

the re were no differences in a symmetry be tween the se cond i –

t i on s . C or re I at i on s of a symmetry score s for the same AU in

the two cond i t i on s were a l I sign if i can t . P a t t e r n s of c O I -

rel a t i on s be tween e i t he r the verb a I or the v i s u a 1 s c or e s and

the other scores described be low were the same , a I though no t

necess a r i I y a t t he 5 e in e sign if i cance I eve I . Comb in i ng

s c O I es f or the same AU from the verb a l l y and v i s u a l l y r e

ques t e d act i on s p r ob a b l y improved the samp 1 in g of b i I a t e r a 1

reques t e d a c ti on s to give a be t t er est i ma t e o f the a symmetry

of the se a c t i on s . Tab I e 2 shows the break down for the se

comb in ed scores a ga in a n d for the scores for "be t t e r u ni I at —

er a I contro I " , "p refer red s i de" and "r a t e d e a si e r" scores .

L a t e r a l i t y b y AU. In spect i on of Tab I e s 1 and 2 c on f i r ms

the hypo the s is that differ ent music I e a c ti on s show different

p a t t e r n s of I at era I it y . For three of the four me a sures in

Ta b le 2 (except i ng the rat i ng s ) , a symmetry of some a c t i ons

was I a t era I i z ed., wh i I e o the r act i on s showed I i t t I e tendency

fo I 1 a t era I i za t i on . For two of the a symmetry me a sure s ,
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b i I at era I a symmet r y and be t t e r u ni I at era I contro I , 1 at era I i —

ty of some AU's was oppos i t e . For the b i. 1 a t era I a symmetry

In e a S UI I e , no m in a l l y more AU's that were I a ter a l i z e d were

st r on ger on the right than on the left , p a r ti a l l y disc on f i r -

In i ng the p red ic t i on of I e f t I a t e ■ a I i z a ti on f or the se

a c t i on s . The a symmetry scores for re ques t e d b i I at era 1 move —

In ent s in Tab I e 1 in d i ca t e th a t AU s 4 ( b row I owe red ) and 1 2

( sm i 1 in g ) we nº e I a ter a l i z e d stronger on the I e f t & 5 pre

d ic t e d', but AUs 9 ( no se wrink I e ) , 15 ( 1 ip c or ners down ) , and

20 ( 1 ip st re t c he d to si d e ) were I a ter a l i z ed right . The

comb in a t i on of 1 + 2 in the b row r a i se was a I so I a t e r a I i z ed

st r on ger on the right , a 1 though the se p a r a t e s c or e s for AU's

1 ( in ne r ) and 2 ( out e r ) suggest ed that AU 2 was primar i 1 y

respons i b le for this effect . The du r a ti on of eyes c 1 o sed

du ri ng t he b I in k was a l so I a t era I i z e d such that the right

eye stayed c 1 o se d 1 on g e r , p a r t i a l l y c on f i r m i ng the hypo the –

s is of right I at era I it y for a c ti on s r el at ed to b I ink i ng .

Later a 1 i z at i on was not e v i dent in b i I a ter a 1 a symmetry score s

for AU s 1 , 6 , 7, 6 + 7, 1 0, 1 6, and 4 5 ( strength of c on tra c

t i on during the b I in k ) .

Be t t e r u ni I at era I contro I scores a 1 so showed I at era I i t y

and , I i ke b i I a t era I a symmetry scores, I at era I i ty changed

depend i ng up on the act i on . Tab I e 2 shows that the s m i I e ( AU

1 2 ) was I a t e r a l i z ed with be t t e r a c t i on s on the I e f t and t he

I i p st I e t ch ( AU 2 0 ) ten d e d in this d i re c ti on . The b row

ra is e ( A Us 1. ) was I a t e r a l i z ed with be t t e r a c t i on s on the

ri g h t .
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Tab I e 2 shows that r a t e d e a si e r and p refer red s i de

s c or e 5 a re d if f er ent from the o the r two me a sures in th a t no

I e f t I at era I it y was observed . No m i na I I y more subjects

r a t e d the right side e a si e r than the left for n i ne of t he

ten a c ti on s , but no ne of the se rat i ngs for ind i v i dual AU's

sh owed sign if i can t 1 at era I it y a l though AU s 2 ( ou t e r b row

ra is e ) and 4 ( b row I owe red ) showed strong tend encies . L i ke –

w is e , 5 c O i■ e E for the prefer red un i later a l movement sh owed

th a t more subject s p refer red mov i ng the i r right than the ir

left si de for a 1 1 AU's except for AU's 1 and 4 which showed a

few more left than right subjects, but on I y two ind i v i dual

act i on s were sign if i can t I y I a ter a l i z ed. Subject s p refer red

making b row raises ( AU's 1 + 2 ) and winks ( AU 45 ) sign if i can t I y

more of ten on the right and AU 2 tended in this direct i on .

To tes t t he sign if i can c e o f AU as a v ar i a b I e i n deter –

m in i ng a symmetry score s , a one-way repeated me a sures a na I y –

s is of v ar i a n c e with AU as the in dependent v ar i a b I e was

per formed four time s , once for each a symmetry me a sure . The

ma in effect of AU was was sign if i can t for t he b i l a t era I

a symmetry score s , F. ( 9, 180 ) = 3 . 6 1 , p K. 0 0 1 , and be t t e r un i I at –

er a I control score s , F. ( 9, 198 } = 2 . 4 1 , p K. 02 , but not sign if i —

can t for the other two a symmetry sco res.

The symmetry of a c ti on s did no t c hange with repet i t i on s

of t he request ed a c t i on s. F or e a ch b i I a t era I a c t i on

reques t e d by verb a I or v i sual in struction, up to four occur –

re n c e s ( f i r s t and I as t two ) were score d . A l l act i on s showed

t he s a ma e p a t t e r n as the to t a 1 s in Tab le 3 . Ne i t he r t he

r a t i o of I e f t a symmet r i ca I act i on s to to ta I a symmetry or
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per cent a ge a symmet r y changed a c i■ O S 5 repe t it i on s of t he

a c t i on .

Re 1 a t i on s among. As ymme t r y Me a sur e =

E v i de n ce re I evant to the hypo the s is that the four me a -

s u I e s of a symme try re f l e c t C O nann. O In under I y in g pro c e s ses

in c I u de d : a ) cons is t ency about I at era I it y be tween me a sures,

b ) c or I e I a t i on s among me a sure s , c ) f a c to r a na l y s is of

5 c O I e 5 . F i r s t , the four me a sures gener a l l y showed the same

p a t t e r n of I at era I i t y for a ny p a r ti cu I a r a c ti on in Tab I e 2 ,

a s p red ic t e d . I f the re was a sign if i can t p a t t e r n of 1 at era 1 –

ity for an AU for a ny me a sure , the other me a sures ten ded to

sh ow t he same I a ter a l i t y , a 1 though this tendency may no t

have been s i gn if i can t . Tab I e 4 summar i z e s the numbers of

right vers us left subjects for the act i on s me a sured by t he

four a symmetry me a sures . In spect i on of Tab I e 4 ind ic a tes

possi b I e in cons is ten cy in I a t era I it y be tween two o r mo I e

In ea su I e 5 for A Us 4 K b row I owe red ) , 9 ( no se wrink I e ) , 1 2

( sm i I in g ) , and 20 ( 1 ip stretch . To test the sign if i cance

of the se except i on s , McNema r tests showed the differences in

the pro p or t i on of subjects who changed from left to right

vers us right to left . Tab I e 5 I is t s the p a i r s of d if f er ent

a symmetry me a sures th a t had sign if i can t sh if t s in the se

pro p or t i on s . F or four of the five s h if t s , the d i re c t i on was

towards more right subjects in the r a t i ngs of d if f i culty or

p refer red s i d e s c or es vers us the other two me a sures .

Tab I e 6 shows the Pe a r s on c or r el a ti on s be tween c on tin

u o us scores of the four a symmetry me a sures for each AU . Of
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the 60 c or r el a t i on s in Tab I e & , 31 are sign if i can t , and a I I

sign if i can t c or re I at i on s are positive . No sing I e p a t t e r n of

in ter c or r el a ti on s seems to app I y to a I I the AU's in Tab I e 6 .

Tab I e 7 shows the number of sign if i can t c or re I at i on s between

e a ch of t he d if f er ent a symmetry me a sures and the to ta I

number of sign if i can t c or re I at i on s for each me a sure . Be t t e r

un i I a t e r a l sc or e s h a ve the large st number of sign if i can t

in ter c or r el a t i on s with the o the r me a sure s , and b i I a t era I

a symme try sc or es have the fewest number of s i gn if i can t in —

ter c or re I a t i on s . Two possi b I e ex p I a nati on cou I d a c count for

this d if f erence . I tº could be an art i fact of the me a sur es

( e. g . , unre I i a b i I it y , rest r ic t e d range s \ , or i t c ou I d ind i –

c a t e d if f er en c e s between b i I a ter a l and un i I a t e r a l In ovement s

since the me a sur e s of b i I a t e r a l movement s in Tab I e 7 are the

on I y me a sures th a t d i d no t in vol ve u ni I at era I act i v i t y .

Th is f a c tº suggest ed that the un i I at era I me a sures tap spec i –

f ic v ar i ance d if f er ent from the b i I a t era I a symmet r y me a sure .

Fact or a na l y s is was used to exam i ne this 1 a t t e r possi b i I it y .

With on l y 33 subject s , a I I 40 a symmetry scores for the

in d i v i du a l a c t i on s could no tº be in c 1 u de d in t he f a c to r

a na l y s is . In s t e a d , sc or e s were a veraged a cross the ten AU's

w i t h in each a symmetry me a sure to pro v i de a score for to t a 1

a symmetry as d e term in ed by each method . S in c e the comb in ed

b i I a t e r a l a symmetry sc or e s a 1 one might not be expected to

de f in e a sep a rate fact or , the or i gi na I verb a I and v i sua I

sc or e s were used in the first a na I y s is . The p r in c ip I e c orn

p on ent s of the s e s c or e s were e x t r a c t e d and f a c to r s with

e i genva I u e s gre a t e r th a n 1 were rot a t e d with the v a r i ma x
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technique . A second , s i mi I a r a na l y s is a d ded the scores for

a c ti on s du ri ng simu I at i on s of emot i on ( d is cus se d be I ow) to

pro v i de three s c or e s for b i I a t e r a l movement s . Because d i f –

fe I ent AU's have differ ent p a t t e r n s of a symmetry, on 1 y AU's

th a t were sco red with the four me a sures of a symmetry ( t he

f i r s t ten a c t i on s I is t e d in Tab I e 4 ) were r et a i ne d for the

a verages of the simu I a ted scores .

Ta b le 8 shows the I o a di ngs on rot a ted f a c to r s for the

two an a lyses . In both c as e s , measures of un i I at era I act i on s

and the rat i ngs of unil a ter a 1 diff i culty l o a ded higher and

to get he r on a fact or d if f er ent from me a sures of b i I a t era I

a c ti on s . No ti ce that the prefer red un i I a ter a l movement s and

the rat i ngs were I e a st r el a ted to the fact or s formed by the

verb a I and v i sua I b i 1 at era I a symmetry s c O I e s , p a r a l l e l i ng

t he I ow f requency of sign if i can t c or re I at ions between the

respect i ve v a r i a b l e s . The se an a lyses show that the three

me a sures in vol v i ng un i I at era I actions for med a large f a c to r

th a t a c count ed for a b out 40 per cent of the variance in the se

me a sur e s which was d is t in c t from the varian c e o f b i I a t era I

In e a 5 U I e s , a not her 20 to 30 per cent . B i I a t era I me a sures did

no t I o a d on one f a c to r when three s c O r es fo I b i I a t era I

movement s were in c 1 u de d in the second an a lys is .

Rel a t i on ship of Asymme t r y for D if f er ent AUs,

D i f f e r ent AU s , Same Me a sur e Table 9 shows the sign if i –

can t c or re I at i on s be tween sco res for d if f er ent AU s with in

e a ch a symmetry me a sure . For each me a sure the re were 45

c or re I at i on s between d if f er ent AUs, but on I y a sma I I per cen—
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tage of the se were sign if i can t . In genera I , the a symmetry

of part i cul a r AU's show a complex p a t t e r n of in c or re I a t i on s .

Sign if i can t in ter c or re I a ti on s were no t r and om, but r a the r

t end ed to occur p red ic tably be tween certa in group s of AU s .

The groups of AU's gener a l l y were the same a cross the d if f er —

ent a symmetry me a sures . The se results and in spect i on of the

c or r el a t i on mat r i c e s suggest ed that the re might be on 1 y &

few f a c to r s contri but i ng to the in ter c or r el at i on s of a sym—

me try scores with in each a symmetry me a sure . The p r in c ip I e

component s of scores were extra cted for e a ch set of a symme –

try me a sures with me a n subst it ut i on for m is sing values . The

f i r s t three fact or s for e a ch a symmetry me a sure were rot a t e d

with the v a rim a R technique . Table 1 0 shows the load i ngs of

sc or e s on the se rot a t e d f a c to r s . The se an a 1 y ses showed that

t he three fact or s could a c count for a b out 60 per cent of the

v a r i a n ce of the ten in d i v i dua I score s fo r AU s . A 1 though

in spect i on of the fact or I o a di ng s suggest e d g o od cons is ten cy

be tween t he f a c to r s for the prefer red side and t he r at ed

e a si e r s c or e s , the re was no app a rent congruence between the

f a c to r s for the se two set s of s c or e s and the fact or s for the

o the r two set s .

D i f f er ent AU s , D i f f e I en t Me a su r e = Tab I e 1 1 shows the

sign if i can t c or r el at i on s between scores for d if f er ent AUs as

me a sured by each p a i r of the four a symmetry me a sures . Fo I

each p a ir of a symmetry me a sures , the re were 90 d i f f er ent

c or re I a t i on s be tween d i f f er ent AU s . The per cent age of s i g

n i f i can t c or r el a t i on s was even I e s s he re than for the c or re

I at i on s with in each a symmetry me a sure . A ga in , the se in ter —
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c or r el a t i on s typic a l l y were p red ic tab I e , occur r in g among

ce r t a in groups of AU's th a t were t he S 3. In e group s th a t

appeared with in each a symmetry me a sure .

Uni I at era I Control and S trength of C on tract i on

Mo I e de t a i I ed exam in a t i on of uni l a t era I a c t i on s

rev e a led that t r u I y un i later a l actions were in frequent ( see

App end i x Y) ; the re was usual I y a t I e a st a tra c e o f a c ti v i t y

on the side of the face that was supposed to show no a c t i

v i t y ( the of f s i de ) . For AU's in the I owe r f a c e , the act i ons

du ri ng uni I at era I reques t s were usual I y a symmet r i ca I , w i t h

gre a ter in tens i t y on the side that was reques t e d ( t he O n -

s i d e ) . F or b row a c t i on s , however, most subjects cou I d on 1 y

make one side of the i r face have the greater in tens i t y and

c ou I d not rever se the a symmetry . Even so , the se act i on s w i I I

c on ti nue to be c a l l ed un i l a t era I actions be cause the y were

e I ic i t e d by re quest s for un i I a t era I act i on s and this I ab e I

w il I reduce c on f us i on with the o the r k ind s of a c t i on s ob —

t a in ed in this study .

In t he d is cus s i on th a t fol I ow's , the '' on s i de'' of 3.

uni I at era I act i on is the side that the subject was re ques t e d

to make the 3 c ti on on . The " of f s i de'' is the o the r s i de , the

On e that the subject was not supposed to move ( see App end i R

Y for d e t a i I s ) . For examp I e , in a re ques t for a sm i I e O In

t he I e f t s i de , the I e f t side would be the on s i de , and the

right side , the of f s i de . Ta b I e 1 2 shows the rel a t i on

be tween the be t t e r u ni I a t e r a l score for e a ch AU and whether

the right or left un i I at era I re ques t had the gre a ter on s i de
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o I of f s i d e i n tens i t y . An une qui voca I p a t t e r n emerges from

the se figures . The s i de of the face th a t is be t t e r a t

making a un i I at era I act i on ( defined by d if f erences in a sym—

me try ) c on tract s more in tense I y when that si d e i s re quest ed

th a n the other side of the face c on tract s for 3. reques ted

uni I at era I act i on on th i s p o or e r s i de . C on verse I y , during a

uni la t era I act i on on the be t t e r s i de , the c on tract i on on the

o the r s i d e i s I e s s in tense than the c on tract i on th a t occurs

on t he unre ques t e d side during a request f or un i I a t era I

act i on on the poor e r s i de . To summa r i z e , the on s i de c on

t r a c t i on t end s to be gre a ter when un i I at era I a c t i ons * I e

reques t e d on the be t t e r s i de . The of f s i de c on tract i on tend s

to be great er when unil a t era I act ions on the poor er side a re

reques t e d .

Ta b I e 1 2 a 1 so shows the r el a t i on be tween t he be t t e r

uni la t era I a c ti on and the occur a n c e o f o the r , unre quest ed

a c t i on s . Fo I each AU reques t e d , Tab 1 e 12 shows whe the r

unre quest ed a c ti on s occur red during the re quest for un i I at —

era I a c t i on on on e s i de , but not for the re ques t o n t he

o the r . When no unre ques t e d a c ti on s occur red f or e i t he r

un i I a ter a 1 request s o r occur red fo r both un i I a t era I

request s , t he even t s were dropped from fur the r cons i de r a -

t i on . Al though to o few events remained for each AU sing ly,

t he to ta I s show a c I e a r p a t t e r n . As p red ic t e d , reques ted

un i I a t era I act i on s on the be t t e r s i d e were more I i ke I y to be

per formed with out unre ques ted a c ti on s than un i I a t e r a l s on

the poor e r s i de .
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Later a I it y of Sp on taneous Act ions

S p on t_a n e o us Hap p y E R p r e s s i on

Mo 5 t sub je c ts sm i led when he a r i ng the quest i on "Now

that this is do n e , a ren't you g I a d it 's over ?" at the end of

the emo ti on simu I at i on s . Many of the se s m i I e s seemed to be

ge nu i ne ex press i on s of happ in ess or r el i e f , but a few seemed

ten t a t i ve and for ced as though to say "He's go tº to be kid –

d i ng . " Since the re was no object i ve way to d is t i ng u i s h how

emo ti on a I and sp on ta n e o us the se sm i I e s were , a l I we r e

ret a in ed in t he subsequent a na l y s is . The prob I em of

ident i f ying sp on ta n e o us emot i on a l movement s is c o Inn on to

every el i c i t in g c i r cumstance, but any de l i be r a t e , contro l l ed

sm i I es ret a in ed wou I d work a ga in st the hypo the s is O f &

d if f erence between s p on ta n e o us and de I i be r a t e actions . The

d is t r i but i on of a symmetry s C or es f or the se sp on ta n e o us

sm i I e s is given in Tab I e 13 . The re were more AU 1 2 s strong —

er on the left than the right , but not sign if i can t I y more.

AU 6 was l arge I y symmet r i ca 1 .

5 p on ta n e o us St a r t I e Ac t i on s

Tab I e 1 4 shows the d is t r i but i on of symmetry scores f or

each AU and cond i t i on th a t had a st a r t I i ng no is e. Two

res u I ts are app a rent : the in c idence of a symmetry was low,

and , second , the on l y AU to show I at era I i za t i on was AU 6 ,

which was stronger on the right .

Later a 1 i t y of Mi Red Del i be rate and Spontaneous Act ions

Bt a rit le. Simul at i on 5

Table 15 shows the d is t r i but i on of a symmetry scores for

AU's th a t occur red frequent I y in the start l e s i mul at ions .
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The in c idence of a symmetry was I ow, and the re was no sign i –

f i can t I at era I i z at i on . The re were no di f f erences in a symme –

try be tween the two simu I at i on s.

5 i mul a t i on 5 of Emo ti on s

Ta b I e 1 & shows the symmetry c a t e g o r i e s of subject s for

each emo ti on simul at i on K happy , sad , fear , a ng e r , sur p r is e,

and d is g us t ) and for each AU that was common I y observed in

t he simu I a t e d cond i t i on . Few AU's man if e s t e d sign if i can t

I a ter a l i t y , but trends ten de d to be in the same di rect i on as

the a symmetry me a sures of d e liber a t e a c t i on s in Tab I e s 1 , 2

and 4 . Sign if i can t I a ter a l i t y in the number of left vers es

right subjects for AU s 2 and 1 2 was the same a s the re quest –

ed b i I a t era I a c ti on s . Tab 1 e 1 7 shows that t he a ver a ge

a symmetry of a c ti on s in each emo t i on simu I a t i on was no t

sign if i can t I y I at era I i z ed.

Tab I e 18 s h ows the c or re I a t i on s between to ta I s co r es

for e a ch AU in the simu I a t e cond i t i on and the s c or es d e r i v ed

by the different a symmetry me a sures in Tab I e 2 . Simu I a -

t i on s sign if i can t I y c or r el a ted with the re ques t e d b i I a ter a 1

a c t i ons for AU s 1 , 2 and 1 2 and with both be t t e r un i I a t

er a I s and prefer red s i d e s c or e s for AU s 9 and 1 0 . Th is

c or r el at i on is c on s is ten t w i t h t he expect a t i on th a t

de I i be r a te a c ti on s a re mixed with s p on ta n e o us a c t i on s in

simu I at i on s .

The I at era I it y of a c ti on s did not s h if t with in cre a sing

in v o I v eme n t of AU's in the s i Inu I a t e d express i on . I t was

poss i ble that the more subjects involved themse I v e s in s i mu
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I at i ng the express i on , the more f a c i a l act i on s the y would

sh ow. Th is in vol v eme n tº, per hap s in d ic at i ng emot i on a 1 p r o –

c e s s e s , c ou I d be re f l e c ted in the symmetry of a c ti on s . FO I

each simu I at i on , Tab 1 e 19 shows the frequency of right , left

and symmet r i ca 1 c a t e g o r i e s for certa in AU's a cc or d i ng to the

number of other AU's in the simu I at i on . The AU's t a bu I a t e d in

co I umn 1 of Tab I e 19 occur red frequent I y in differ ent C. O In

b in a t i on s with o the r AU s and showed v a r i ance in a symmetry .

The t a b I e s h ows in co I umn 2 what o the r a c ti on s were in t he

simul at i on and shows the number of other a c t i on s in column

3 . The frequenci e s show no app a rent change in the re I at i ve

number of right vers us left a symmet r i e s with changes in t he

number of other AU's in the express i on . However , the to ta Is

a C I O s 5 the se a c ti on s show that the pro p or t i on of a symmet r i –

cal act ions app a rent l y de c I in ed with in cre a sing in v o I v ement

Of a d d i t i on a 1 AU's . Th is res u I tº is cons is ten t w it h t he

hypo the s is that great er emot i on a I involvement in simu I at ions

is a s so c i a ted with I e s s a symmetry .

I f a symmetry is re I a t e d to emo t i on a l v e i s u s m O i■ e

de l i be r a te pro c e s ses as hypo the sized by Ekman et a 1 . ( 1981 ) ,

then a symmetry of a c t i on s in simu I at i on s m i g h t be re I a ted to

how Inu ch emo ti on was involved in producing them . S e I f –

rep or t e d r a t i ng s of emo ti on experienced in each simul at i on

we r a used a s a me a sure of emot i on a I in v o 1 v ement , a I though

the re was no re I i a bi I it y or v a l id i t y data on them . The se

se I f reports were c or r el a ted with the to ta I d e g ree of a sym

me try ( i gn or i ng whether right or I e f t ) summed a cross ind i v i –

du a I act i on s in each simu I at i on . For happy simu I at i on s , the
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In O i■ e a symmet r i ca I the express i on , the I e s s emo ti on was ex

per i en c e d ( r = — . 39, p K . 03 ) , just a s p r e di c ted . However ,

f or fe a r simu I at i on s , the re I at i on s h i p was the oppos i t e

( r = . 54 , p K . 0-1 ) , and no n e o f the o the r c or r el a t i on s were

sign if i can t , c 1 o ud i ng in ter p r et a ti on of the se ambiguous

res u I ts. The se f ind i ng s sh ou I d be c I a r if i e d by fur the r

res e a r c h .

Differences in Asymmetry be tween Types of Movement

Table 2.0 shows sign if i can t d if f erences in the d e g ree of

a symmetry f or AU's that a pp e a red in d i f fer ent cond i t i on s .

Th I e e d i f f er ent types of a c ti on s are represent ed in this

exper i men t . sp on ta n e o us emot i on a 1 or re f l ex act i on s , de I i –

be r a te request ed a c ti on s , and more ambiguous types of

act ions occur r i ng when the subjects simu I a ted express i on s.

5p on t_a n e o us. Ac t i on 5 v e r = u = Del i be r a t e - Re gue = t e d' Act i on 5

Ab so I ute va I u e s of a symmetry scores were used a s me a -

s u r es of d e g ree of a symmetry, r e g a r d less of whether it was

right or left . W i 1 c ox on signed — ranks t e s t s showed th a t , as

p red ic ted , sp on ta n e o us a c ti on s were more symmet r i ca 1 th a n

de I i be r a t e a c ti o ns . AU 1 2 in s p on tan e o us happy express i ons

w & 5 ºn O r e symmet r i ca 1 than in request ed a c ti ons ( z = 4. 53 ,

p K. 0 0 1 ) . AU 6 in s p on ta n e o us happy expressions was more

symmet r i ca 1 th a n t he requested a c ti on of AU 6 ( z = 2 . 42 ,

p. ( . 02 ) . AU 2 0 in the start I e express ions was more symmet r i –

cal than re quest ed a c ti on s of AU 2 0 (z = 3 . 19, p K . 00 2 ) . AU 7

in start I e express ions tended to be more symmet r i ca I th a n

reques t e d act ions of AU 7 ( z = 1 . 69, p = . 09 ) . The predict i on
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was no t c on f i r med for AU s 6, 45, and the eye closure me a sure

be tween the start I e and the re quested a c ti on s , a l l show i ng

no di f f erence . AU 6 was unexpected I y more a symmet r i ca I in

the st a r t le th a n in t he sp on ta n e o us h a ppy ex p r ess i on

( z = 2 - 27, p. K. 03 ) .

The se d if f er en c e s in a symmetry be tween cond it i on s can

not be a t t r i but ed to differences in the in tens i t y o f actions

be tween cond i t i on s . In a se p a rate a na I y s is to e I im in a te

in tens i t y differences, each act i on in the s p on ta n e o us cond i –

tions was matched for in tens i t y with a de I i be r a te a c ti on

since the re was a range of in tens it y scores among the numer —

o us de l i be r a t e a c ti on s . Th is an a 1 ys is showed the same di f –

fe re n c e s a s the one based on a verages of a I I act i on s shown .

Di f fier en c e = b e tween 5 t = r_t I e Cond i t i on =

Few d i f f er en c e s be tween star t I e cond i t i on s where sub –

ject s h e a r d a no i se were found . Ab so I u te v a lues of a symme —

try scores were used to ex p 1 or e differences in the d e g ree of

a symmetry r e g a r d less of whether the a symmetry was right O r

I e f t . The se v a 1 u e s were aver age d a cross AU's in each cond i –

t i on to prov i d e a me a sur e o f to t a l d e g ree of a symmetry in

each st a r t I e . Wi I c ox on signed — ranks t e s t s on the se a ver a ges

d i d no t show any sign if i can t I y differ ent p a i r s of c on d i —

t i on s . S i gned — ranks test s on each AU se p a r a tely showed 3.

d if f erence on 1 y f or the eye c I o sure me a sure be tween t he

unan t ic i pa t e d and a n ti c ip a ted cond it i on ( p. ( . 05 ) . A 1 though

t he a n ticipated cond it i on showed great er a symmetry as p re

di c t e d', this difference c ou I d be a t t r i bu t e d to ch a n c e s in ce
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no o the r p r e dict i on a b out differences between cond i t i on s was

c on f i r me d .

5 i gned — ranks test s on the or i g in a 1 a symmetry scores and

O In t he a ver a ges of the se score s were us ed to de term in e

wh e the r t he a mount of right or I e f t a symmetry d i f f er ed

be tween cond it i on s. No di f fer en c e s in the aver ages of a sym—

me try sc or e s were found be tween cond i t i on s in Tab I e 1 4 .

Look in g a t e a ch AU ind i v i dual I y showed that AU 7 s h if t e d to

the right in the inhib i t c on d it i on from left in the unan t i

c ip at ed cond i t i on ( p K . 05 ) . This resul t c a n e a si I y be

a t t r i bu t e d to ch a n c e s in c e the re were 2 9 o the r comp a r is on s

that showed no sign if i can t d if f erences .

5p on t a n e o us. S t a r t I e ve r = u = 5 t a rit 1 e. 5 i mul a t i on s

The same kinds of a na l y ses as a b o ve were conducted for

t he two simu I a t e d star t l e s vers us the start I e s in response

to a no is e . The two simul at i on s did no t d if f er sign if i can t 1 y

in the act i on s that subjects produced , but the simu I at i on s

had more act i on s that were not common in start I e s ( e. g . , AU s

1 , 2 , 1 2 ) and few e ■ a c t i on s that were common in start I es

( e. g . , AU s 6, 7, 2 0 ) . The on I y difference in a symmetry

be tween simu I a t i on s and r e a l start l e s can be a t t r i but ed to

ch a n c e .

One reas on why simu I at i on s did no t d if f er from start I es

in a symmetry might be that the penci I tap was cond u ci ve to

rec r u i t i ng a part i a 1 st a r t I e . The sound pressure I eve I of

the tap was far to o low to e I ic i t a genu i n e s t art I e , but the

tap had some ch a racter is t i c s , such as a s h a r p on s et , th a t
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might h a ve he I ped subject s to simu I a te in O I e th a n o the r

a 1 t e r n a t i v e s , such as a n exper i men ter's verb a I promp t .

Mi Red v e r s us Sp on t_a n e o us or De I i be r a t e A c t i on s

The re were few sign if i can t d if f er en c e s in the d e g ree of

a symmetry be tween the mixed types of a c t i on s in t he s i mu

I at ed express i on s and e i t he r the s p on ta n e o us or de I i be r a te

a c t i on s . Sp on tº a n e o us act i on s of AU 1 2 were more symmet r i ca 1

th a n AU 1 2 s in emo ti on simu I a t i on s of h a ppy ( z = 2 . 92 ,

p. ( . 004 ) , which were , in turn, more symmet r i ca 1 than de I ib —

er a te a c ti on s of AU 1 2 ( z = 6. & 6 , p K . 0 0 1 ) . AU 2 0 in the

st a r t I e t end ed to be more symmet r i ca I th a n AU 2 0 in t he

emo ti on simu I at i on s ( z = 1 .. 75, p K . 0.8 ) . As p red ic ted , the

degree of a symmetry of simu I a t e d a c ti on s was in termed i a te

be tween sp on ta n e o us act i on s and the reques t e d', de l i be r a te

a c ti on s , even when d if f erences were not sign if i can t . Ta b I e

21 l is t s e a ch subject ' s raw scores for AU 1 2 in three types

of movemen t , de I i be r a te ( b i I at era I a symmetry ) , simu I a ted ,

and s p on ta n e o us emot i on a 1 .

Symmetry and Personal i t y

Cons i de r ab I e effort was de voted to a s sess i ng the re la -

t i on between a symmetry and pers on a l i t y . Some res e a r chers

have rep or t e d a re I at i on be tween f a c i a I ex press i on and

repress i on ( No tº a r i u s & L evens on , 1979 ) , and Schwar tz

( pers on a 1 communic at i on X suggest ed that this v ar i a b I e may

me d i a te I a t e r a l i z at i on of a symmetry in f a c i a I a c ti on s .

Repress or s were defined as subjects who scored be low the

me di an on the Tayl or Man i fest Anxi et y 5 cale and above t he

median on the Soc i a I Des i r e a b I i I i t y Scal e. True low a n x i o us
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subject s were d e f in ed a s those who sco red be low the me d i an

on the Anxi et y Scal e and be low the median on so c i a I d e s i re

a bi I it y ('We in be r ger, Schwart z , & D a v i ds on , 1979 ) . The re

we nº e s even true low a n x i o us subject s and e I even repress or s

so i de Tl t if i e d . The rema in i ng subjects were c I as s if i e d a s

mo de r a tely a n x i o us subjects . Many an a I y ses were per formed

to de t e c t d if f er en c e s between the se group s , but the y were

v i r tu a l l y ident i ca I on a l l the a symmetry me a sures used in

this study . In spect i on of the d is t r i but i on s of I e f t , right ,

and symmet r i ca 1 c a t e g o r i e s of subject s showed no cons is ten t

d if f er en c e s . Th is I ack of r el a ti on as sur e s that the o the r

f ind i ng s of this study are not me d i a ted by t he repress i on

v ar i a b le.

The re I at i on s between per so na l it y vari ab I e s and a symme –

try were ex p 1 or ed p_o s t h o c. with c or I e I at i on a 1 techniques .

The se a na I y ses produced l i t t I e evidence that symmetry is

rel a t e d to any of the per so na l i t y v ar i a b l e s used in this

study . On 1 y a b out six per cent of the se c or re I at i on s were

sign if i can t , no no r e than might be expected by chance .

Sign if i can t c or re I a t i on s th a t d i d occur were d is t r i but ed

e qual I y a cross me a sures of a symmetry and pers on a l i t y with

two i so I a ted except i on s which , since they were not p red ic –

ted , sh ou I d no t be in ter p r et e d unt i I rep I ic a ted . F i r s tº,

sign if i can t c or re I at i on s between a symmetry scores and per —

so na I it y me a sures were d is pro p or t i on a t e I y high f or b row

ra is e s ( AU 1 + 2 ) ( Chi – S q . = 1 2.7, p. ( . 0 0 1 ) . Second , t he

" e g o – or g an i za t i on " scal e o f the Adject i ve Self — Rat i ng Ques —
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t i on a i r e ( Veldman & Park e r , 1970 ) was re I a t e d to a symme try

of b row r a i s i ng ( AU 1 + 2 ) for three of the four a symmetry

In e a s u i■ es ( b i I a t era I a symmetry, r = — . 3 4 , p = . 05 ; be t t e r

un i I at era I , r = — . 35, p = . 0.5 ; p refer red side , r = - . 37,

p K . 05 ) . Fur the r research on the r el at i on be tween a symmetry

and pers on a I it y might p r of it a b l y concent r a t e I im i t e d resour –

c e s on me a sur i ng a symme try in the b row a re a , ego — or g an i za –

t i on per so na l i t y v ar i a b l e s , and a n x i et y vari a b I e s which were

nega t i v e I y rel a t e d to e g o – or g an i z at i on and showed sca t t e red

sign if i can t c or r el a ti on s with a symmetry .

Later a I it y with in Subjects a cross AU's

Thus f a r , I at era I it y has been exam in ed in terms of the

cons is ten cy in a symmetry a cross subject s for e a ch Act i on

Un i t . A not her way to look a t t he data from this study is to

exam in e cons is t ency with in each subject a cross the a c t i on s

me a sure d . Th is approach a d dresses the is su e o f whether any

part i cu I a r subject has a bi as for one side of her f a c e , and ,

if so , is i t t he same s i de for d if f er ent subject s . Tab I e 22

shows t he sign if i can t I at era 1 it y man i fested by ind i v i dual

subject s a cross AU s for each a symmetry me a sure . A maximum

Of e i g h tº a c ti on s was me a sured by the verb a 1 b i I at era I a sym—

me try score, e I even by the v i sua I b i I at era I a symmetry score,

and ten by each of the other three me a sures . The c e I I

ent r i e s ind ic a t e s i gn if i can t I at era I it y for a given subject

and score . Later a l i t y was de fined by a gene rous c r i t e r i on

of a difference between the number of right and I e f t actions

that had less than a one in ten chance of occur ring r and om 1 y

a c cord i ng to a two – t a i I ed b i no m i a 1 t e s t . A more string ent
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c r i t e r i on would have e i im in a t e d a I I but a few subject s from

the a na I y s is .

In spect i on of Ta b I e Z 2 shows th a t few subject s m an i —

fest ed I at era I it y . This resu I t can not be a t t r i bu t e d mere I y

to the c r i t e r i on for 1 a ter a 1 it y or to in frequent a symmetry

be cause most subjects showed a mixture of I e f t and right

a symmet r i e s for e a ch me a sure . Except for the be t t e r u ni I at –

era I control score , the re is slight I y more right I at era I i t y

in Tab le 22 , but not sign if i can t I y more for any me a sure

except prefer red side which showed six right subjects and no

I e f t ( p K . 05, two – t a i I ed b in om i a 1 ) . In c on tra st to

I a t era I i ty a cross a c ti on s , the r a t e d e a si e r s c or es sh owed

the most I at era I it y while b i I at era I a symmetry scores showed

the I e a st .
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DISCUSS I ON

Later a I it y of D if f er ent Act i on Un its

Differ ent act i on s showed differ ent p a t t e r n s o f l a t era I –

it y and a symmetry . An a 1 ys is of v ar i a n c e o n the continuous

a symme t ry sc or e s showed a sign if i can t e f fect of AU for t he

b i I at era 1 a symmetry and be t t e r u ni I at era I S C O I e s . In spec –

t i on of Tab I es 2 and 4 showed that AU s d i f f er ed in t he

de gree of a symmetry and the tendency to be I a t e r a l i z e d .

Some a c ti on s sh owed no t end ency towards I at era I i za t i on

a c i■ O s 5 subject s for any of the four in e ∈ E: u. Iº e s . L at era I i ty

w a s e v i de n t ( p K. 05) for a t I e a st two of t he in d i v i d u a 1

actions in each of three of the a symmetry me a sures , except –

in g the r a t in g s . For two of the me a sur e s , I at era I i t y of

d i f fer ent AUs was oppos i t e .

The p red ic t i on that I a ter a l i t y o f d e I i be r a te a c ti on s ,

o the r than those r el a ted to b link in g and win king , wou I d be

I e f t was c on f i r me d fo r s O run e a c t i on s , d is c on f i r med f or

o the r s . B i I a t e r a 1 a symmetry and be t t e r u ni I at era I control

sc or e s showed that some a c t ions were I at era I i zed right whi I e

o the r s m an i fest ed I e f t I a ter a l i t y . The other two me a sur e s ,

p refer red side a nd r a t e d e a si e r , s h owed a somewha t d i f fer ent

p a t t e r n of I a t era I it y in that no in d i v i dua I A c ti on Un i t

sh owed I e f tº I a t era I i t y . The se me a sures showed a weak ten

de n c y for right I at era I it y , but the y man i fested less 1 a ter—

a l it y than the b i I at era I a symmetry me a sure . Subject s sign i —

f i can t I y prefer red mov i ng the right side for two of the un i —

I a ter a l act i on s re ques t e d . Al though no m i na l l y more subjects

r a t e d the right side e a si e r to move for nine of ten a c t i ons
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( except sm i I in g , which was equa I } , no tend ency for an ind i —

v i dual act i on was sign if i can t .

The p red ic ti on th a t act i on s of w in king and b I ink i ng

wou I d be I at era I i zed right was part i a l I y confirmed in th a t

the subject s p refer red wink i ng with the i r right eye , but the

o the r me a sures showed I i t t I e a symmetry for the se a c ti on s .

Simi I a r I y , in b I in king b i I a ter a l l y , subject s kept the i r

right eye c I o se d I on ger . The find i ng that the right eye is

p referred for w in king rep I ic a t e s the find i ngs of two o the r

st u di e s ( Koh a r a , No t e 2 ; A 1 for d & AI for d , 1 982 ) , but the

o the r three measures of w in king and b I ink i ng in Tab I e 5

sh owed l i t t I e a symmetry .

The unexpected e v i de n c e for some right I at era I i t y in

f a c i a 1 funct i on app a rent l y c on tradic ts reports about on I y

I e f tº I a ter a l i t y , such as that the I e f t side showed more EMG

a c ti v i t y ( e. g . , Schwar tz et a 1 . , 1979 ) , was be t t e r co or d in

a t e d ( Cha u ra s i a & Go swam i , 1975) , O r was no I e ex p r ess i ve

( Sac he im e t a I . , 1978 ; B or od & Car on , 1980 ) . In most c as e s ,

the se c on tra di c ti on s c ou I d be due to di f f er ent me a su rement s

of a symmetry . The modes t c or r el a ti on s between me a sures used

in this study , which on the i r f a c e seemed so simi I a r , sug

ge st th a t the d is p a rate me a sur es used in previous studies

may be even I e s s re I a t e d . A 1 so , mo st In e a 5 u i■ es emp I o y ed

previous I y have had serious I im i t a ti on s. As d is cus s ed in

the in tro du c t i on , r at i ngs of which un i I at era I movement is

more co or d in a t e d have app e a red vulner a ble to bi as , espec i a 1 –

I y with no ex p I ic i t sc or i ng ru I e s . Simi I a r I y , judges
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r at i ng s of the in tens i t y o f express ions may be spur i o us I y

in f I u en c e d by cues be side s m us c 1 e a c ti on s , and a re un I i ke I y

to re f l ect a c cura t e I y the in tens i t y of a c ti on s .

As an examp I e o f how resu I ts might differ be cause of

d if f erences in me a sur e s , cons i de r the find i ng s of this study

a b out t he a symmetry of de l i be r a t e s m i I e s vers us those of

& study th a t emp I o y ed EMG me a surements . AU 1 2 ( s m i I in g

a c ti on of zygoma t ic major ) was 1 at era I i z e d stronger on t he

left in this study, but S i r ot a and Schwartz ( 1982 ) report ed

th a t EMG act i v i t y from the "z y g o mat i c p 1 a cement " of el ec –

tro d e s was I at era I i zed great er on the right . EMG can no t

p re c is e I y ident if y what music I e has a c ted , and the y a dim i t t ed

th a t o the r music I e s in the same a re a might have c on tri but ed

to the act i v i t y re c or de d from this p 1 a cement . Much of the

muscu I a r a c t i v i t y in this a rea of the face e i t he r was not

I a ter a l i z ed o I ten ded to be stronger on the right as me a -

sur ed in this study . Thus , th is a pp a rent d is cre p a n cy

be tween stud i e s m i g h t be ex p 1 a. in ed by the lack of p re c is i on

a b out the music I e s me a su red by EMG . An o the I di f fer ence is

t he pract ice of a v era g i ng EMG act i v i t y o ver many se c ori ds

wh i I e a symmetry was me a sured in this study at a p a r t i cu I a r

momen t ( a p ex of a c ti on X .

A I though d i f fer ent me a sure s m i g h t a c count f or 5 O In e

c on tradic ti on s be tween stud i e s , Ekman et a I . ( 1981 ) used the

same b i I at era I a symmetry me a sure as in this study and rep or –

ted left I at era I it y for de I i be r a t e act i on s . The i r subject s ,

however , were much young er and in c. I u de d ma I e s r a the r th a n

on I y fema I e s . A I for d ( in press ) rep or t e d that ma I es h a d
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more f a c i I it y with the left side of the i r face than fema I e s .

A l so , t he a c t i on s me a sure d in the Ekman et a I . st udy were

on 1 y a sub set of those me a sure d he re and the samp I e o f a I I

but on e a c ti on was to o sma I I to per m i t a na l y s is of e a ch

ind i v i dual I y . Ekman et a 1 . had a large sample of zygoma tic

major a c t i on s ( AU 1 2 ) which the y rep or t e d & s I at era I i z ed

st r on ger o Tl the I e f t side . This find i ng was rep I ic at ed

st r on g I y he re.

Th is study part i a l l y supported c 1 aims that the right

side of the face was preferred in un i I at era I a c t i on s . The

f ind i ng th a t subject s p refer red mo v i ng the right side f or

two un i I a t era I a c ti ons c or rob or a t e d A 1 for d ' s rep or t ( in

press ) th a t subjects gener a l l y found mo v i ng the right s i de

of the i r f a c e "mo re n a tºur a 1 . " On the o the r hand , the I ack

of 1 at era I i t y in r a t i ngs and most of the prefer red s i de

sc or e s in di ca t e s that this effect is we a k or I arge I y a b sent .

Rel at ions among Me a sures of Asymmetry

Concept u a l l y , s c or e > in d ic at i ng the side of the f a ce

with a more in tense b i I a ter a l act i on , the side that per forms

3. un i I a t e r a I a c t i on be t t e r , the side th a t subject s p refer

for making un i I at era I act i on s , and the side r a t e d e a si e r to

In O ve un i 1 a ter a l l y e a ch to ok a somewha t d i f f er ent v i evv of

a symmetry in facia I funct i on . In ter c or re I at i on of the se four

me a sure s of d e I i be r a t e f a c i a I act i on s showed that the d i f –

fe re n t concept u a l a spects of a symmetry were part i a l I y r e

I a t e d . A l l the sign if i can t c or r el at ions among the se a symme –

try me a sures were pos i t i ve , ind ic at i ng that the sep a r a te
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me a su rement s ref I e c t e d s on e c O Inn on v ar i ance r a the r than

is o I a t e d phenomen a . On the other hand, on 1 y h a 1 f the in ter –

c or re I at i on s were sign if i can t , and the magni tu d e s of sign i –

f i can t c or re I at i on s were modes t . Art if a c tu a 1 p r ob I ems, such

as we a k n e s ses in the me a su rements and low score v ar i ance ,

could have I i m i t e d the i r magni tu de , but the se resu 1 ts were

in d ic a t i on s that the four me a sur e s m i g h t t a p d if f er ent f a c

to r s a f fect in g a symmetry .

Rat i ng s of the side e a si e r to move and scores in di cat —

in g the side subject s p refer red for un i I a t era I act i on s were

simi I a r In e a 5 u I e s . Aver age s of r a t i ng s and prefer red s i de

s c or es I o a de d high I y on a fact or with the a ver a ge be t t e r

un i I a t e r a l sc or e ( Tab I e 8 ) . Fact or an a lys is of s c or e s for

ind i v i dual act i on s with in each a symmetry me a sure showed that

f a c to rs for r a t i ng s and the prefer red s i d e were s i mi I a r to

e a ch o the r , but d i f f er ent from the o the r me a sures ( Tab I e

1 0 ) . The se resu I ts and the sign if i can t c or re I at i on s between

the se two me a sures ( Tab I e 6 ) suggest that they tap the s & nine

set of v a r i a b I e s .

Sc or es for the s i d e with the be t t e r u ni I a t era I a c t i on

were simil a r to r a t e d e a si e r and prefer red s i d e s c or e s . The

a verage be t t e r u ni I at era I score I o a de d on the same f a c to r a s

a ver a ges of r a t in g s and prefer red s i d e s c or e s ( Tab I e 8 ) and

usual I y correl a ted sign if i can t I y with the se me a sures ( Tab I e

7 ) . Be t t e r un i I a t era I scores a 1 so me a su red some v ar i ance in

common with the b i I at era I a symmetry scores as shown by t he

p a t t e r n s of corre I at i on s ( Table 6 ) . F a c to r s of in d i v i dua I

sc or e s with in the be t t e r u ni I at era I and b i I at era I a symmetry
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me a sures were d if f er ent from e a ch o the r and from the o the r

two me a sur es ( Tab I e 1 0 ) . D i s p a r i t y be tween me a sures was

gre a t e s t for b i I at era I a symmetry score s comp a red with r a t e d

e a si e r and prefer red s i d e s c or e s be cause the se me a sure s h a d

the fewes t number of sign if i can t c or re I at i on s and showed the

I e a st simi I a r i t y in f a c to r a na l y s is . Like me a sur es of

f a c i a 1 a symmetry , me a sures of handed n e s s a 1 so show v ar y ing

degrees of in ter c or re I at i on ( Johns to ne et a 1 . , 1979 ) .

A l though p refer red side a nd r a t e d e as i e r s c O i■ e s we r e

very simi I a r to e a ch other , the y have the most dub i o us v a lue

f or a s sess i ng a symmet r y in f a c i a 1 funct i on . As d is cus s ed

be low , the se two me a sures showed the I e a st tendency towards

I a ter a l i t y , and r a t e d e a si e r s c or es cons is ten t I y showed the

I e a st a symmetry , a s though subjects were not sens i t i ve to

d if f erences in d if f i culty . On the other h and , the b i I a t e ra I

a symmetry s C. O I e sh owed the Inos t 1 a t e ■ a l i z ed ind i v i dual

a c t i on s , and it is a pp I ic ab I e to a ny fac i a I be h a v i or th a t

can be a de qua t e I y re c or de d , r a the r than on 1 y de I i be r a t e ,

reques t e d a c ti on s . The be t t e r u ni I at era I score appeared to

tap v a r i a n ce th a t over I apped most with a l l three of the

o the r me a sures , but it showed on I y modes t I at era I it y .

As ymmetry of Fac i a I Act ions and Hemi spher ic Special i z at i on

The a symmetry of a c ti on s me a sure d in this study high

I i g h ts the in a de quac i e s of sever a I mode I s of hem is pher ic

spec i a l i za t i on for ex p 1 a. in i ng a symmetry and I a ter a l i t y of

f a c i a I a c ti on s . One s h or t c om i ng is re I y i ng so I e I y on the

special i za t i on of O In e pro c e s s in a sing I e he mi sphere to
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ex p I a in a symmetry in f a c i a I actions . A not he r p rob I em is

a t t r i but i ng a symmetry to emot i on a 1 p r o c e s ses. Fo I both the

b i I a t era I a symmetry and be t t e r u ni I at era 1 me a sure s , a symme –

t r i e s of some a c t i on s were I a t era I i z ed I e f t while o the rs

were I at era I i zed right . This find i ng compe 1 s the conc I us i on

th a t O In e k in d of specia I i z at i on in a s i ng I e he m i s p her e

can no t be t he on I y fact or that produces a symmet r i es in

f a c i a I a c t i on s , g i v en the assump ti on that such specia I i za –

tion would a f fect a 1 I act i on s the same way . O the r evidence

c or rob or a t e s th is c on c I us i on . Spec i a l i za t i on for one k in d

of pro c e s s in a sing I e he m i s p her e i mp I i e s th a t & given

in d i v i dua I subject wou I d show the same a symmetry f or a l I

a c t i on s , but mos t subject s showed a mix tur e o f I e f t and

right a symmetry that changed with the AU, and few subject s

showed I at era I it y except in self — report rat i ngs . Th i s p a t

tern was evident for each of the four a symmetry me a sures .

Spec i a I i z at i on for Emo t i on

Rese a r c he r s who h a ve found I e f t I a t era I i za t i on of

f a c i a l a c ti v i t y have specu lated that special i za t i on of t he

right he m i s p he re produced i t . Some have hypo the sized th a t

t he right he m i s p her e i s spec i a 1 i zed for emo ti on and th a t

this a symmetry a f f ec ts t he symmetry of f a c i a I a c ti ons

( 5 chwar tz et a l . , 1979 ; B or od & Car on , 1 98 0 ) . Sp on ta n e o us

emo ti on a l and re f l ex movements studied her e were usual I y not

I a ter a l i z ed., rep I ic at i ng the resu 1 ts of Ekman et a 1 . ( 1981 ) .

On 1 y a c t i on of or b i cu I a r is o cu I i in t he st a r t I e sh owed

I a t era I i za t i on , but the di re c ti on was oppos i t e to that pre

dicted by right he m i spher ic special i z at i on for emot i on . I t
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is poss i ble that this study did not me a sure enough s p on tan

e o us a c ti on s to de t e cit sign if i can t t e n de n c i e s for I a t era I –

i z at i on , but i t d id rep I ic a t e the find i ng s of Ekman et a I .

( 1 9 8 1. ) th a t t he re was gener a l l y I e s s a symmetry in s p on tan

e o us than in de l i be r a t e a c ti on s . The se f ind i ngs suggest that

a t l e a st 5 O In e of the fact or s that produce a symmetry and

I at era I i t y in de I i be r a te movements are not re I at ed d i rect I y

to emot i on a 1 p r o c e s ses, a t I e a st for pos i t i ve emotions in

vo I v i ng s m i I i ng , n or to process e s g i v i ng r is e to n e g a ti ve ,

re f l ex – l i ke st a r t I e react i on s . Fur the r re sea rch is need ed

to de t e r m i ne whe the r this p a t t e r n ho I dis f or n e g a ti ve

emo ti on s .

It might be possible to ex p I a in the oppos i t e I at era I i t y

of d i f f er ent a c t i on s with some type of dual specia I i z at i on

where 5 O In e a c t i on s a re a f fected by the act i v i t y of O In e

hem i s p he re while o the r a c ti on s a re a f f ec t e d by t he o the r

he m i s p he re. Some rese a r chers who have proposed he mi spher ic

specia I i z at i on for emot i on have a r gue d that the right he m i –

sphere is spec i a l i z e d on I y for n e g a ti ve emot i on s , but t he

I e f t is spec i a l i z e d for pos i t i v e emotions ( Schwar tz et a 1 . ,

1979 ; Reu t e r - L or en z & Da v i ds on , 1 98 l ; 5 a ch e i m & Gu r , 1 % 78 ) .

Th is the or y p red ic ts that a c ti ons re I a ted to positive enno -

t i on wou I d be 1 a ter a l i zed stronger o n the right while

a c ti on s rel a t ed to n e g a ti ve emot i on wou I d be I a t era I i z ed

I e f t . The f ind i ng th a t d e I i be r a t e a c t i on s of AU 1 2 ( t he

sm i I e involved in pos i t i ve emot i on ) are sign if i cant I y I a ter—

a I i z ed st r on ger on the left is oppos i t e to th is the or y's
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p red ic ti on for pos i t i v e ex p r ess i on s , and the find i ng th a t

sp on ta n e o us act i on s of AU 1 2 show on 1 y the same no n - sign if i –

can t t end ency I ends no support to this pos i t i on . The as y m—

me try of some de l i be r a t e a c ti on s ( A Us 9, 1 5 , and 2 0 ) which

a re of t e n found in n e g a ti ve emo ti on express ions were sign i –

f i can t I y st r on ger on the right r a the r than on the left & 5

the i r the or y p red ic ts for n e g a ti ve f a c i a l express i on s . The

right stronger I a ter a l i t y o f or b i cul a r is ocul is ( AU s 6 and

7 ) in the start I e a 1 so do e s not support this mode I . Wh i I e

the re is some d is put e a b out whether start I e i s an emot i on ,

a l most a I I subject s s a i d it was a n unp I e a s a n t exper i ence

wh e the r o r no t the y knew when t he no is e wou I d O C. C. u I .

However , subjects might h a ve report ed the ir nega t i ve

express i on s based on subsequent react i on s to t he st a r t I e

re f l ex r a the r than the s t a r t I e i t se I f so whe the r the star t I e

express i on is nega t i v e i s not certa in .

A v ar i a n t of th is dua I specia I i z at i on f or emo t i on

the or y is th a t the right he mi sphere is special i z ed f or

a void a n ce emotions while the left he m i s p her e i s specia I i z ed

fo I approach emotions ( David son & Fox , 1 98.2 ) . I n th is

study , de I i be r a te a c ti on s of ten in v o I v ed in a pp roach emo –

tions ( e. g . , AU 4 in a ng er ; AU 1 2 in happ i n e s s ) were I a ter —

a l i z ed st r ong er on the left , and thos e o f t e n in v o I v ed in

a void a n c e emo ti on s ( e. g . , AU 9 in d is gust ; AU 2 0 in f e a r )

wer e I at era I i zed right strong er . The se I e I a ti on s a re the

oppos i t e to those p red ic ted for f a c i a I express i on s by thi 5

the or y . Aga in , the se res u I ts ind ic a t e that a symmetry in

de l i be r a te a c t i on s or s p on tº a n e o us sm i I in g is no t produced
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direct 1 y by the process e s described by the se the or i e s of

emot i on and f a c i a I express i on .

5 pie e i a l i za t i on f or C on trol of Ac t i on s

Some res ear chers have a r gue d that r a the r than re f l ect –

in g emot i on , left I at era I i za t i on of f a c i a 1 act i v i t y in d i –

c a t e s th a t the right he m i s p her e i s spec i a l i z ed to di re c t

f a c i a I a c ti on s ( Cha u ra s i a & Go swam i , 1975; He l l e r & Levy ,

1 98 1 ) . The y assumed with out evidence that greater in tens i t y

On O In e s i de of a f a c i a l act i on ind ic a tes greater neur a l

mo to r contro I over that side a nd , the re for e , c on tra I a t era I

he m i s p her ic spec i a 1 i z at i on for control I i ng a c ti on s . The

study present ed he re estab I is he d rel at i on ships between the

c on trol of a c ti on s and a symmetry in the i r in tens i t y . First ,

a symmet r i e s in in tens i t i e s of b i I a t era I act i on s were gener –

a l l y r e I a t ed to me a sures of control ove I a c t i on s , i. e. ,

which side had a be t t e r u ni I at era I act i on , was preferred in

mak in g a un i I a t era I a c ti on , and was r a t e d e a si e r to move .

Second , in making un i I at era I act i on s , subjects were r equired

to control in ten s it y to a ugment movement on the on s i d e (s i de

where movement was requested ) and m i ni mi z e movement on t he

of f s i de ( side where movement was no t to a pp e a r ) . On s i de

in tens i t y was gre a ter when the side th a t per formed the

be t t e r u ni I a t era I act i on was re ques t e d than when the p o or er

side was re ques t e d . This find i ng supports the not i on that

Be t t e r c on tro I of an act i on is a s so c i a t e d with gre a ter

in tens i t y, a t I e a st on the side where movement is request ed

in un i l a t era I a c ti on s . Conver se ly, of f s i d e i n tens i t i e s were
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gre a ter when the poor er side was reques t e d . Th i 5 f ind i ng

in d ic a t e s th a t p o or er control of a n a c ti on is a s so c i at ed

w i t h great er in tens i t y where the act i on is not supposed to

a pp e a T . The f ind i ng that fewer unre quest ed a c ti on s O C C u i■

with b et t e r than with p o or e r u ni I a t era I act i on s c or rob or a tes

t he a s se r t i on th a t t h is me a sure re f l e c ts subject s ' a bi I i t y

to contro I f a c i a 1 a c ti on s .

A I though this study support ed a re I at i on be tween in ten

s i ty and c on tro I of a n a c ti on , it did not support the h y –

po the s is that the right he mi sphere is special i z e d to d i re c t

f a c i a I a c t i on s. Look i ng a cross a 1 I the me a surements in

Tab I es 1 , 2 , and 4 , more I a ter a l i za t i on of de I i be r a te

a c ti on s was right than left , suggest i ng that if a ny hem i –

sphere special i z e s in contro l l in g facia I act i on s , it might

we I I be the I e f t .

Al though spec i a 1 i z at i on for control I in g f a c i a l act i on s

might be one fact or in f I u encing a symmetry , one mode I of

hem is pher ic control is r u I ed out by the re I at i on be tween the

of f s i d e i n tens i t y and the be t t e r u ni I at era I act i on . I f one

hem is pher e s imply is be t t e r a t d i rect i ng the act i on , then we

wou I d expect the of f side in tens i t y to be greater when t he

be t t e r s i de do e s a un i I at era I act i on be cause the no n specia I –

i zed he m i s p her e i s I ess ab I e to keep the of f s i d e s t i I I . The

oppos i t e re I at i on was found , which suggest s that the of f s i de

in tens i t i e s a re d e term in ed by which he m i s p her e can inh i b it

the other 's act i v i t y be t t e r .

Geschwind ( 1 9 & 5 , 1975) proposed a mode I of hem i s p her ic

special i za t i on for control of f a c i a 1 a c t i ons th a t c O me s
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c 1 os e s t to f i t t i ng the se f ind i ng s . By study i ng f a c i a I

a p r a x i a s , Geschwind in ferred th a t a neur a 1 c e n ter in t he

I e f t temp or a I I o be typ i ca I I y sends mess a ges a b out In a king

movement s to the left p r e cent r a l mo to r c or tex , which c on -

t ro 1 s f a c i a l movement s on both s i d e s . Geschwind a r gue d that

b i l a t era I f a c i a 1 movement s a re typical l y in te g r a ted by the

I e f t he m i s p her e, part i cu lar I y in response to verb a I re quests

for movement s , b ut that the right he mi sphere can contro I

movement s in cer ta in cond it i on s, such as when the re quest is

no n-verb a I . This model is comp a ti b I e with the find i ngs that

I a t e r a l i t y in this study was most l y right , but changed to

the left depend i ng up on the AU and the me as u rement . G e s ch–

wind did not ind ic a t e that he m i s p her ic special i za t i on could

be observed in the no r ma I a c t i on s of non-p a t i ent s , no r d i d

he ind i cate whether the left he m i s p he re typical ly in h i b i ts

any contro I the right he mi sphere might a t t empt to exert .

Left he m i s p her ic special i z at i on for contro l l ing de I i b -

er a te f a c i a I act i on s can a c count for right f a c i a 1 I at era I i –

ty , but cannot obvious I y ex p I a in why actions of AU's 4 and 12

were I a t era I i zed left stronger . The re are sever a I poss i b I e

ex p I a nations for the d if f erence in I at era I it y among a c ti on s .

F i r s t , the right he m i s p he re could be special i zed to contro I

t he a c t i on s th a t were I a t e r a I i z ed I e f t st r on ger. I t is

di f f i cu I t to ex p I a in with this hypo the s is why the r a t e d

e a si e r and p refer red s i d e s c or e s did no t show t he 5 & In e

d i f f e re n c e s among a c ti on s a s the other two S C O I e s , un I e s s

the me a sures were in sens i t i ve . Second , the assump t i on that



7 4

the special i z at i on of one he m i s p her e a f fects the symmetry of

a l l a c ti on s equa I I y might be in c or rect , per h a p s be cause some

a c t i ons a re subject to di f f er ent k ind s of c on tro I . Ekman

and Fr i e s en ( 1975) have po in ted out that the contro I of

f a c i a 1 act i on s h as sever a 1 component s . It is possible that

c on tro I is differ ent depend i ng up on the act i on . For exam—

p I e , so me a c ti on s m i g h t be in h i b i t e d more of ten and others

might be put – on or in tens i f i e d more of t e n . Even if c on tro I

were I a t era I i z ed in one he m i s p her e, d if f er ent act i on s m i g h t

show differ ent I a ter a 1 it y depend i ng up on how the y were typ i –

cal I y contro I I ed .

O the r ex p I an a t i on s of the differences in 1 at era I i t y

be tween a c t i on s were found to be in a de qua t e . The are a of

the face was not a fact or since both left and right I at era I –

it y was found in the up per and the I owe r f a c e . The poss i —

b i I it y that some k in d of emot i on a 1 p r o c e s s entered in to t he

process of d e I i be r a t e I y making a c t ions of sm i 1 i ng and b row

I owe r in g was reject e d . F i r s t , this ex p I a nation imp I i e s that

sp on ta n e o us a c t i on s of sm i I in g wou I d be I a t era I i z e d , but

the y were no t . Second , many act i on s that were l a t era I i z ed

right a re involved in emotions that a re p rob a b l y as C Omn O n

as those in which sm i I in g and b row I owe r i ng a re found . How

C. on In on t he a c ti on is f or o the r funct i o n s be s i des emot i on

a 1 so seems in a de qua t e . A l though the re are no no r ms a va i I a -

b I e for the frequency of occur ance of a c t i on s , b row ra is i ng ,

which was I a t era I i z e d right , is probably a s common a s b row

I owe r i ng and sm i I i ng , which were I a t era I i z ed I e f t . Ga I in

has suggest ed ( p e r s on a I communic at i on X that the right hem i —
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spher e is specia I i zed for in h i b it i ng or modu I at i ng emo ti on

ex p r ess i on , r a the r than for emo ti on i t 5 e 1 f . Smi I i ng ( AU 1 2 )

and f r own i ng ( AU 4 ) a re a c t i on s that app e a r in emo t i on

ex press i on s that a re of ten contro I I ed ( e. g . , f e i gn in g h a pp i –

in e s 5 o r mask i ng with a sm i I e and a ng e r , respect i v e I y ) .

Whe the r the se ex press i on s and a c ti on s & I e In O I e common I y

c on tro I led than o the r s is a n is sue for fur the r rese a r ch .

The p o in t of this specul at i on is that more so ph is t i

cat ed i d e a s a b out t he c a us es of f a c i a I a symmetry a r e

required to ex p 1 a. in the difference in I at era I i t y be tween

a c t i on s : The res u I ts do not support the or i e s a b out right

he m i s p her i c s p ec i a 1 i za t i on for emot i on or control I i ng f a c i a 1

a c ti on s , no I mo m e complex the or i e s a b out one he m i s p her e

spec i a 1 i zed for pos i t i ve or a p p r o a ch emot i on s and the o the r

f or negative or a void a n cle emo ti on s . Geschwind 's the or y

a b out typical left he m i s p her ic control of f a c i a 1 movement s

is the mode I of he m i s p her ic spec i a l i za t i on most comp at i ble

w i th the resu I t s , but wha t c on d i t i on s make c on tro I s h if t to

t he right he m i s p her e and how this switch is re I a ted to the

a c ti ons of AU's 4 and 1 2 need to be c 1 a r if i e d .

Other Possi b I e Causes of Asymmetry in Facia I Act ions

Verb a I v s . V is u a l Pro c e s ses

The re was no evidence in this study that a symmet r i e s of

act i on s were me d i a ted different I y by verb a 1 vers us v i s u a l

pro c e s ses. E v i de n c e from bra in — damage d p at i ent s suggest s

th a t neur a I or g an i z at i on for p r o c e s sing verb a l r equest s is

d i f f er ent from process i ng no n verb a I in formation (Geschwind ,
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1 9 & 5 ) . No difference in the I a ter a l i t y o f act i on s that were

verb a l l y vers us v i s u a l l y re ques t e d was de t e c ted , and the se

sc or e s were sign if i can t I y corre I a t e d . The se results suggest

th a t it does not make any difference in the a symmetry me a -

sured he re whether a c ti on s a re media t e d by verb a I or no n ver–

b a I request s .

St r u c t u ra I A symme t r y

Some evidence in d ic a t e d th a t one of the fact or s a f f ec t

in g a symmetry might have been physical , st r u c tu ra I ch a r a c –

te r is ti c s . F i r s t , a symmetry sc or e s for d if f er ent a c ti on s

t end ed to be unre I a ted except for certa in c. I us ter's of a C -

t i on s which could be see n in c or re I a t i on mat r i c e s and f a c to r

a na I y ses . Many of the se r el at i on ships ref I e c ted the an a to my

of the music I e s and nerves under I y in g differ ent act i on s. F or

example , s C or es for AU 1 , 2 and 1 + 2 ten d e d to be re I a ted

( Tab I e 9 and 1 1 ) and to 1 o a d on the same f a c to r ( Tab I e 1 0 ) .

AU's 1 and 2 are the in ne r and out e r s t r and s of t he 5 & In e

mus c 1 e ( fºr on ta I i s ) and AU 1 + 2 is the b row ra is e a c t i on of

both the s e s t r and s . Likew is e , the c or re I at i on of AUs 9 and

10 m i g h t be a t t r i bu t e d to the i r be i ng different he ads of the

same muscle ( I e v a to r I ab i i s up er i or i s ) .

An o the r find i ng suggest i ng a physica I , structura I b a s is

for a symmetry was the a na I y s is of the act i on 's in tens i t y on

e a ch side of the face during un i I at era I act i on s ( Tab 1 e 12 ) .

The on s i de in tens it y was great er when the side with t he

be t t e r un i I a t e r a 1 was re ques t e d , and the of f side in tens i t y

was greate r for the re quest for the poor er side. In o the r

words , when comp a ring e i t he r on side or of f side in tens i t i e s ,
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in tens i t y was I e s s on the poor er side of the f a c e . The

cons is ten t t end ency for one side to have weaker contract i on s

might be a t t r i bu t e d to a structura I fact or .

Uni I a t e r a 1 movements a 1 so might h a ve re f l e c ted known

a na to m i ca 1 d if f er en c e s between the inner v a t i on of the b row

we r s us the I owe r two third s of the face (Thompson, 1 982 ) .

As d is cus sed in App end i x Y , most subjects could produce

a symmet r i ca I a c t i on s of I owe r f a c e music I e s with great er

in tens i t y o n e i t he r s i d e o f the face ( Tab I e Y 1 ) . Few sub

ject s could do the same for b row a c ti on s. Th i G p a t t er n

might be re I a ted to the large I y crossed c or t i cobu I bar path –

ways to the I owe r face , vers us the greater b i I at era I in ner —

v at i on in the up per third of the face .

The possi b i I it y that per i p her a I f a c to r s in f l uence a sym

me try ra is e s in te rest i ng quest ions a b out the an t e c e dents of

t he a symmetry of structural components and why the y & I e

I at era I i z e d . L i t t le is known a b out the causes of a symmetry

in structura I t is su e s , but the act i on of music I es is a n

imp or t an t fact or in f l uencing the i r own size and strength & 5

we l I as the growth and shape of bone . A symmet r i e s in the

a c t i on of mus c 1 e s m i g h t produce a symmetri e s in st r u c tu ra I

t is su e s . Th is rel at i on could ex p 1 a in why the re is more

I at era I i t y in me a sures of no r ma I , b i I at era I music I e a c t i on

than in prefer red side scores and r a tings . The effect s of

weak I at era I it y in the use of music I e s could have accumu I at ed

over the years to yiel d a more marked later a I it y in struc –

t u ra I t is sue . Bi I at era I a symmetry scores wou I d be in f I u en ced
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in or e by the se f a c to r s than r a t in gs of d if f i cu I ty i f t he

st r u c tu ra I a symmet r i e s do no t a f fect a subject 's eval u at i on .

In o the r words , an observer who comp a res in tens i t y on e a ch

s i de might see more a symmetry than the subject feel s.

Per i p her a I f a c to r s such as structur a l a symmet r i e s C & Tl

no t e R p 1 a. in the ent i re p a t t e r n of results in this study .

F i r s t , such f a c to r s a 1 one do not ex p I a in why some a c t i on s

are I a ter a l i z e d right , some I e f t , a 1 though d if f er ent s t r u c –

tu ra I f a c to r s m i g h tº a f fect e a ch sep a r a t e a c ti on d if f er ent l y .

Second , per i p her a I f a c to r s a re I i ke I y to a f fect a l l types of

movement e qua I I y , but a symmetry of s p on ta n e o us act i on s was

di f f er en t t h a n de l i be r a t e a c ti on s . Exact I y what structura I

propert i e s a re c on tri but i ng to I at era I it y and how we I I they

can a c count for the 1 at era I it y in prefer red side and r a t e d

e as i e r s c or e s a l so need c 1 a r if ic at i on .

Oppos i t e I at era I i t y for d if f er ent AU s m i g h t be e x -

p I a in ed by structural fact or s oppos i ng the effect of spec i –

a I i z at i on of one he m i s p her e and s h if t i ng 1 at era I i t y of s one

de I i be r a t e a c ti on s . Th is ex p 1 an a t i on , however , is in cons is -

ten t w i t h the poss i b i l i t y that he m i s p her ic specia I i z at i on

causes structura I a symmetry . A 1 so , st r u c tu ra I a symmet r i e s

such as sizes of music I e s , sh ou I d be ref I e c ted in the symme —

try of s p on ta n e o us actions, but they were not as s p on ta n e o us

actions gener a l l y showed l i t t I e a symmetry and no I a ter a l i t y .

It is possi b I e that s p on ta n e o us act i on s m i g h t , c on tra ry to

expect a ti on , no t re f l ect a symmet r i e s in structura I fact or s

th a t a f fect de I i be r a t e a c t i on s . Th is c ou I d h a pp en , fo I

examp I e , if the re were differences between the neur a l impu 1 -
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s e 5 in v o I v ed in s p on ta n e o us vers us d e i i be r a t e a c t i on s th a t

in ter a c tº with structura I ch a racter is t i c s to reduce the a sym—

me try of s p on ta n e o us comp a red to de l i be r a te a c ti on s . A I –

though such in ter a c ti on s a re hypo the t i ca 1 , sp on ta n e o us emo –

t i on a I a c ti on s h a v e d if f er ent neur a 1 sub stra t e s than de l i b -

er a te a c ti on s. The se di f fer en c e s m i g h t no t be I i m i t e d to

neur a 1 p a thways , bu t c ou I d in c 1 u de d i f f er en c e s in the r a t i o

of cross e d vers us un cross e d connect i on s , r a t e s or sequences

of mo to r un i t f i r i ng , etc . If so, a symmet r i e s in the in ten

si ty of a c ti on s cause d by structura I a symmet r i e s m i g h t be

reduced in s p on ta n e o us a c t i on s by the effect s of d i f f er ent

neur a l act i v i t y .

Emo t i on a I V 5 . C. o q n i t i v e Ac t i v i t y

The f ind i ng th a t s p on ta n e o us act i on s were gen era I I y

mn O i■ e symmet r i ca 1 th a n de l i be r a t e a c t i on s c or rob or a t e d t he

res u I t s of Ekman et a l . ( 1981 ) who found this re I a t i on fo I

the sm i I i ng act i on (AU 1 2 ) . They specu I a t e d that the great

e r in vol v eme n to f c or t i ca I pro c e s ses in de I i be r a te a c ti on s

as opposed to emot i on a l act i on s cou I d have induced a greater

degree of a symmetry . This hypo the s is was t e s ted by see in g

wh e the r the aver a ge d e g ree of a symmetry during simu I at i on s

of e a ch emo t i on was re I a t e d to how much emo t i on the subject

fe I t du ri ng the simu I at i on . The hypo the s is was c on f i r me d

for the happy simu I at i on , but was the oppos i t e for the fear

simu I at i on .

Th is same i de a suggest ed the p red ic ti on that a c ti on s in

t he unan t ic ip at ed st a r t I e might be more symmet r i ca 1 th a n
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a c ti on s in the other start I e cond it i on s bec a use antic ip at i ng

the no is e o r try i ng to in h i b i t it might in v o I v e more cog n i —

t i v e pro c e s ses. The find i ng that the re were no differences

among cond i t i on s in d ic a t e s that what ever subjects though t or

d i d during the se star t I e s did no tº a f f ec tº the symmetry of

the i r act i on s and suggest s that the symmetry of the st a r t I e

p a t t e r n is not very vu l n e r a ble to mod if i c at i on .

The d is c on f i r mat i on of this predict i on is not st r on g

e v i de n ce a ga in st the hypo the s is that cog n i t i ve pro c e s ses

a c count f or the di f f erence in a symmetry be tween emo t i on a 1

a nd d e I i be r a t e a c ti on s for two reas on s. F i r s t , Ekman et a 1 .

( in press ) have present e d e v i de n c e that the start I e react i on

is un I i ke emot i on a I express i on . Thus, start I e s may not have

t he same ne u ra I sub stra t e s no r re f l e c tº the s 3. In e a symmetry

p a t t e r n s as emo ti on express i on . Second , de l i be r a t e l y p r o –

du c in g a c ti on s may involve di f f er ent neur a 1 p r o c e s ses from

rea c t i ng natura I I y to a c t i on s e I ic i t e d by a ref I ex or try i ng

to in h i b i t t he se a c t i on s , a s subject s did in the antic i p a te

and in h i b it s t a r t I e cond i t i on s . Fur the r rese arch is need ed

to c 1 a r if y what f a c to r s under I i e the difference in a symmetry

between s p on ta n e o us and de l i be r a t e a c ti on s.

Ne e d for Be t t e r. Conce p_t =

In summa ry, this study has shown that the a symmetry of

ce r t a in de l i be r a t e a c ti on s is cons is ten t a cross in d i v i dua I s

in this s a mp I e o f women subjects . This cons is t ency imp I i e s

th a t the subject s h a ve in common some funct i on a 1 a symmetry

rel at ed to d i f fer ent i a 1 use of the he m i s p her es o r 5 O in e
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st r u c tur a 1 , an a to m i ca 1 a symme try or both k in dis of a symmetry .

E v i d e Inc e from this study in di cated that a I though the spec –

i a I i za t i on of a sing le hem is phere f or one k in d of process

might ex p 1 a. in so me a symmetry and I a ter a l i t y of f a c i a I

a c t i on s , i t can not be the on I y fact or . L at era I it y might

d i f fer among a c ti on s bec a use both he m i s p her e s are specia I –

i z e d , but to o I i t t I e e v i de n c e i s a va i I ab I e that can c 1 a r if y

how this dua I spec i a l i za t i on might work . The re was no e v i –

de n c e th a t a symmetry is a mere b y – product of whet he r t he

a c ti on s are me d i a ted by verb a I or v i s u a l r equest s .

Physica I , structura I a symmet r i e s in nerves , music I e s , or

o the r t is su e s can a c count for some p a t t e r n s of a symmetry and

d i f f e I en c e s in I at era I it y among a c ti on s , but the cause of

such st r u c tu ra I I a t e r a l i za t i on ca 1 1 s out for ex p I a nati on .

D if f er ent i a 1 use of the he m i s p her es in mo to r a c ti on s is O In e

ex p I a na t i on . 5 t r u c tu ra I a symmet r i es cannot be the who le

s to r y e i t he r be cause a I I types of movement sh ou I d re f l e c t

th is a symmetry , b ut sp on ta n e o us act i on s did not show t he

s a run e p a t t e r n of a symmetry as de I iber a t e act i on s . Why t he

p a t t e r n of a symmetry differs between s p on ta n e o us and de l i b -

er a t e a c ti on s is not yet c I e a r .

With so many fact or s that could a f fect observed a symme –

try in the face , it seems reas on a b le that the resu I ts a r e

no r e complex than or i gi na l I y hypo the size d. The a symmetry

and I at era I it y observed in this study might be a product of

of d if f er ent fact or s or a f I u c tu at i ng comb in a t i on of the In .

The se f a c to r s cou I d in ter a c tº in comp I ex ways with the act i on

st u di ed , the type of movement observed , and the spec if i c
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me a surement

to c I a r if y

a symme try .

is made . C I e a r I y ,th a t

p re c is e I y how the se

mo I e

f a c to rs

res e a r ch is need ed

in f l uence f a c i a I



8 3

SUMMARY AND CONCLUSIONS

The hypo the s is th a t I a t e r a l i za t i on of a symmet r i e s

a cross subjects wou I d change with the act i on was c on f i r me d .

Ana I y s is of v ar i ance r eve a led a ma in effect of d if f e I ent

Act i on Un its on b i I at era I a symmetry and be t t e r un i I a t era I

c on tro I s c o I e s . B i I a t era I a symmetry , be t t e r un i I at era I

control , and p refer red side score s showed that a symmet r i e s

of some a c t ions were I a t era I i z ed., but those of other a c t i on s

sh owed no tendency towards I at era I it y . Ra t e d e a si e r s c or es

did not show I a t era I it y for any ind i v i dua I act i on . A cc or d -

in g to b i I a t era I a symmetry and be t t e r un i I at era I c on tro I

The as u I e s , I a ter a l i t y of some de l i be r a t e a c t i on s was opp o –

s i t e . B I ink i ng and win king a c ti on s were some times 1 at era I –

i zed right as predicted , but more of ten showed l i t t I e a sym—

me try . Sever a 1 a c ti on s p red ic ted to have I e f t I a t era I i ty

had right I a ter a l i t y inst e a d . Two act i on s h a d I e f t I a t e ■ a 1 –

it y a s p red ic ted .

The four d i f f er ent me a sur e s of I at era I i t y re f l e c ted

common v ar i ance a s p red ic t e d , but a 1 so a pp e a red to me a sure

some di f fer ent v a r i a b l e s . A l l the sign if i can t c or re 1 at i ons

between me a sures were pos i t i ve , but the number of sign if i —

can t corre I a ti on s was on l y s 1 i g h t I y over h a 1 f t he to t a l .

So Ine me a sures c or r el a t e d be t t e r with each other th a n w i t h

o the I me a sures . As predicted , the me a sures usual I y showed

t he same p a t t e r n of I at era I i t y for a given a c ti on , but no t

a I ways .

The re were two sources of evidence support i ng the hypo —

the s is th a t a symmet r i e s in the strength of a c ti on s a I e
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rel a t ed to f a c to r s in v o I v i ng the contro I of t he a c ti on s .

F i r s t were the sign if i can t , pos i t i v e c or re I at i on s be tween

the me a sure of b i I a t era I a symmetry in the strength of c on -

tract i on and the other me a sures which more c I e a r I y re f l e c ted

c on tro I over a c t i on s . The hypo the s is that the un i I a t e ra I

a c t i on on the be t t e r s i d e wou I d be a c comp a ni e d by fewer

unre ques t e d act ions than the un i I at era I on the poor er s i de

was c on f i r med , support i ng the in ter p r et a ti on th a t t h is me a -

sure re f l e c t s c on trol over f a c i a l act i on s . Second , a no r e

de t a i I ed a na I y s is of the strength of un i I at era I a c t i on s

sh owed th a t the on s i d e ( request ed s i d e ) c on tract i on was

st r on ger for the be t t e r u ni I at era I than the poor er a c t i on .

C on verse I y , t he of f s i d e ( unre ques t e d s i d e ) c on tract i on was

st r on ger for the poore r u ni I at era I act i on .

The hypo the s is that s p on ta n e o us and de I i be r a te act i on s

wou I d di f fer in a symmetry was c on f i r me d . De I i be r a t e a c ti ons

wer e gener a l l y more a symmet r i ca I th a n s p on ta n e o us actions .

De l i be r a te in d i v i du a l a c ti on s of or b i cu I a r is oc u I i ( crows –

feet wrink I e s ) and zygoma t ic major ( sm i I in g ) were more a sym—

me t r i ca I th a n the s p on ta n e o us act i on s of the se music I es in

response to 3. humor ous comment . De l i be r a te ind i v i dua I

a c t i on s of or bic u I a r is ocul i ( squ i n ting ) and r is or i u s ( 1 ip

st r etch in g ) were more a symmet r i ca I th a n the sp on ta n e o us

a c ti on s of the se music I e s in response to a start l i ng no is e .

A Us 6 , 45 ( b I ink in g ) , and the eye c I o sure me a sure did not

show a di f f erence be tween de l i be r a t e a n d start I e cond i t i on s .

A second d if f erence between the a symmetry of sp on tan
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e o us and de I i be r a t e a c t i on s was in I at era I i z at i on a cross

subject s . As p red ic t e d', the a symmet r i e s that were observed

in s p on ta n e o us act ions were gener a l l y not I at era I i zed , u m -

I i ke a symmet r i e s of d e i i be r a t e a c ti on s . On 1 y a symmet r i e s in

the act i on of or b ic u I a r is o cu l i in the start I e react i on were

l a t e r a l i z e d .

Act i ons from cond i t i on s th a t mix ed sp on ta n e o us and

de l i be r a t e types of movement showed a symmetry and I at era I i t y

in termed i a t e be tween a c t i on s from cond i t i on s th a t e I ic i t e d a

pure r s a mp I e of the se two types of a c t i on s . Act i on s in

emo t i on and start I e simu I at i on s showed I e s s a symmetry th a n

reques t s for d e I i be r a t e i nd i v i dua I act i on s , but more a symme –

try th a n s p on ta n e o us a c ti on s , but few of the di f f er en c e s

we r e sign if i can t . L at era I i z at i on of a symmet r i e s of simu

I a ted a c t i on s sh owed the same t end enc i e s & 5 de I i be r a te

a c ti on s , but the se ten de n c i e s were not a s p r on ounced .

The hypo the s is th a t a c ti on s from s t art I e cond i t i on s

where the subject k new that the no i se wou I d occur wou I d be

more a symmetrica I th a n actions from the unan t ic ip at ed st a r -

t I e was no t c on f i r me d . The few d if f erences in a symmetry

be tween the start I e cond i t i ons c a n e a si l y be a t t r i but ed to

chance .

The a symmetry of ind i v i dual I y reques t e d a c ti ons did not

depend up on whether the y were request ed verb a I I y o I

v i sua I l y . The re were no sign if i can t d i f f e re n c e s be tween

the se cond it i on s .

The major imp I ic at i on of the se resu I ts is to ca. I I in to

quest i on every ex p 1 a nation of I at era I it y of f a c i a 1 a c t i on s
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th a t has been proposed previous l y . L at era I it y is spec if ic

to p a r t i cu I a r de I i be r a t e f a c i a I a c ti on s , and the p a t t e r n of

I at era I i t y a cross a c ti on s do e s not ent i re I y f it any the or e

t i ca 1 mode 1 . Mode 1 s of hemispher ic special i za t i on for emo —

t i on a 1 p r o c e s ses, whether special i z at i on by on I y the right

he m i s p her e o r by dua I spec i a 1 i za t i on for pos i t i ve or a p

pro a ch emotions vers us n e g a ti ve or a void a n c e emotions, C & T1

no t a c count f or the a symmet r i e s and I at era I i t y ob served

he re. Mode Is that a t t r i bu t e a symmetry to processes in v o I -

v i ng t he d i re c t e d c on trol of a c t i on s and to cog n i t i ve ,

de I i be r a ti ve pro c e s ses a pp ear to be more comp a ti b I e with the

e v i de n ce from this study , but the y can not ex p I a in a I l the

f ind i ng s . I tº may be that a symmetry is produced by a comp I e R

in ter a c ti on of differ ent p r o c e s ses and v ar i a bles or by f a c –

to r s that a wa i t future c on c e p tu a l i za t i on .

The find i ng s of this study present a cons i der a ble cha I –

I en ge to res ear chers us i ng a symmetries in f a c i a 1 mus c I e

a c t i on a s in di c e s of he m i s p her ic special i z at i on . The four

In e a sui i■ es used in this study me a sured common v ar i ance but

a 1 so t apped differ ent v a r i a b I e s a ffect i ng a symmetry . On 1 y

r a t in g s and prefer red side scores appeared to me a sure t he

s & Ia e v ar i a b le and showed any cons is ten cy of 1 at era I i t y

a cross a c t i on s , but this I a t era I it y was we a k . A I though me a -

sures of a symmetry in b i I at era I movement s and be t t e r u ni I at –

era I a c ti on s sh owed more I at era I it y , they a 1 so ind ic a t e d

th a t some other fact or be s i d e s special i z at i on of one pro c e s s

in a sing I e hem is phere in f l uenced a symmetry . More d is p a r a te
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In eas u i■ es from those used in this study cou I d ref I e cit o the r

a spects of a symmetry in f a c i a 1 funct i on . Rese a r c he r s who

us e on l y one me a sure of a symmetry need to show how we I I i t

ref I e c ts he m i s p her ic spec i a 1 i za t i on . Mu I tip le me a sures of

a symme try in f a c i a I funct i on th a t c a ref u I I y spec if y what

a spect of a symmetry is be i ng as sessed could he l p to know

wh a t is b e i ng me a sure d . Rese a r chers who study on 1 y on e

mus c I e w i I I no tº be a b I e to gener a l i z e e a si I y to o the r mus

c I e s . Likew i se , me a su rement s of the aver age act i v i t y o f a

group of muscles ( e. g . , with EMG ) may not be a pp 1 i cab le to

part i cu lar music I e s . Sever a I represent at i v e music I e a c ti on s

sh ou l d be me as u red ind i v i du a l l y , care ful I y se p a rat i ng out

the in f l u en c e o f other music l e a c ti on s or extra n e o us f a c to r s

such 3. S per man ent f a c i a 1 feat u res th a t c ou I d a f f ec t t he

me a su rement .

The resu I t s of this study , in comb in a ti on with those of

previous stud i e s , ind ic a t e that the phenomen on of a symmetry

in f a c i a I act i on s is one of cons i de r a b I e comp I ex i t y demand

ing rig or ous a t t ent i on to control of many v ar i a b I e s . Char –

a c t e r is t i c s of the subject should be c on tro I led , in c 1 u d i ng

gen d e r , a ge, a nd h and edness . An import a n tº v ar i a b I e to con–

side r is the type of movement stud i e d , whether the act i on s

a re s p on ta n e o us or d e I i be r a t e , emot i on a I , re f l ex , etc. Th is

study has in v e s ti ga t e d a symmetry of de I i be r a te a c t i on s

th or ough I y , and much e v i de n c e i nd i ca t e d that the a symmetry

of the se de I i be r a te a c ti o Ti s d i f f ers from re f l ex st a r t I e

a c t i on s and pos i t i ve emot i on a l act i on s. The e f for t need ed

now is to be t t e r unders t and s p on ta n e o us emot i on a 1 ex p r es —
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s i on s , espec i a I I y n e g a ti ve express ions . Such a study wou I d

f a ce the di f f i cu I tº task of e I ic i t i ng un c on tro I I ed ex p r e s -

s i on s of spec if ic emo ti on s , but it might reso I v e ques t i on s

a b out the d if f er ent i a l r o I e o f the he m i s p her e s in emot i on .



TA B L E 1

D ISTRIBUTION OF AY SMMETRY FOR EACH ACT I ON UNIT BY MODE

OF RE GUEST, VERBAL DES C R IPTION VERSUS IMITATING A MODEL

AU 1 - INNER BROW RAISE

Verb a I V is u a l Comb in ed

Le f t
-

1 2
-

Right
-

1 0
-

Symmet r i ca I
-

9
-

To ta I 5 s
-

3 1
-

L f v s : R tº Pro b .
- n . s . -

AU 2 - OUTER BROW RAISE

Verb a I V is u a 1 Comb in ed

Lef t
-

8
-

Right
-

1 7
-

Symmetrica I
-

7
-

To t a I S. s
-

3 2
-

L f v s : R t P T o b .
- Tº . E -

AU 1 + 2 - BROW RAI SE

Verb a I V is u a I Comb in ed

Lef t 9 8 9

Right 2 0 2 0 22

Symmet r i ca I 4 4 2

To t a 1 3 s 3 3 32 33

L f v s : R trº rob . . 0.6 . 04 ... O 3

AU 4 – L OWER BROW

Verb a I V is u a l Comb in ed

Le f t 1 4 1 4 1 8

Right 6 & 7

Symmet r i ca 1 1 2 1 1 7

To t a I S s 32 3 1 32

L f v s : R tº Pro B . In , s . In . S. . ... O 4
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- SQUINT

Verb a I

Left 5

Right 1 1

Symmet r i ca 1 1 3

To t a I S. 5 29

L f v s : R tº Pro b : n . s .

- SQUINT

Verb a I

( in s qu in t)
Le f t 7

Right 1 0

Symmet r i ca I 1 6

To ta 1 S s 3 3

L f v s : R tº Pro b . In , s ,

AU 6 + 7 - SQUINT

Verb a I

Le f t 1 0

Right 1 0

Symmet r i ca 1 1 3

To t a 1 S s 3 3

L f v s : R tº Pro b . In , s .

- WR INK L E NOSE

Verb a I

Le f t 4

Right 1 5

Symmet r i ca I 1 2

To ta 1 S. 5 3 1

L f v s : R tº Pro b . . 02

AU 1 0 - R A IS E U PPE R L I P

Verb a 1

Le f t 1 2

Right 6

Symmet r i ca 1 4

To t a I S. 5 22

L f v s : R t P rob . In , s .

V is u a l

V is u a l

1 4

9

8

3 1

V is u a 1

3 0

. 0 8

V is u a l

Comb in ed

Comb in ed

1 6

1 0

7

3 3

In , s .

Comb in ed

Comb in ed

32

. 0 1

Comb in ed

1 4

9

2

25
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AU 1 2 – 5 M I LE

Verb a I V is u a 1

Le f t 1 7 2 4

Right 1 1 6

Symmet r i ca I 5 2

To ta I S. 5 3 3 32

Comb in ed

2 3

1 0

0

3 3

L f v 5 R trº rob . In . s . . 0 0 1

AU 1 5 - LOWER L I P CORNERS

Verb a I V is u a 1

Lef t
-

4

Right
-

1 3

Symmet r i ca 1
-

8

To t a I S. s
-

25

L f v 5 , R trº I O b .
-

... O 5

AU 1 6 - LOWER L I P PU L L E D DOWN

Verb a I V is u a I

Le f t
-

7

Right
-

9

Symmet r i ca I
-

1 2

To ta I S. 5
-

2 8

L f v 5 . R t Pro b .
- n . s

AU 2 0 - L I P STRET CHED TO S I DES

Verb a I V is u a 1

Le f t 8 7

Right 1 0 1 9

Symmet r i ca I 8 2

To t a 1 5 s 2 & 2 8

L f v s : R t Pro b : n . s. ... O 3

AU 4 5 - WINK

Verb a I V is u a l

Le f t 3
-

Right 4
-

Symmet r i ca I 2 6
-

To t a 1 S s 3 3
-

L f v s : R tº Pro B . In , s ,
-

... O 4

Comb in ed

Comb in ed

Comb in ed

3 0

. 0 6

Comb in ed
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Eyes C I os e d ( during b I ink )
Verb a 1 V is u a 1 Comb in ed

Le f t 7
- -

Right 2 1
- -

Symmetrica I 5
- -

To ta I S. s 33
- -

L f v s : R t Pro b . . 0 1
- -

NOTE : A l l probab i I i t i e s are two – t a i I ed bi no m i a 1 s , p = q , and a re
rep or t e d on I y if K . 1 . Comb in ed score s were c a l cu lated

by a v era g i ng scores for a 1 I the ind i v i dua I act i on s for
both the verb a I and v i sua I request s , and a re not to ta I s
or a ver a ges of the ent r i e s in the "Verb a I " and "V is u a l "
columns .



AU

L f

AU

L f

AU

L f

AU

TA B L E 2

D ISTRIBUTION OF AS YMMETRY FOR EACH AU FOR F OUR MEASURES :

B I LATER AL AS YMMETRY,

UN I LATE RAL S I DE ,

1 - INNER BROW RAISE

L e f t

Right
Symmet r i ca 1

To t a I S s

v 5 . R trº I o b .

B i I a t e r a 1

A symmetry

1 2

1 0

9

3 1

In . 5 .

2 - OUTER BROW RAISE

Le f t

Right
Symmet r i ca 1

To t a I S. s

V 5 . Rt Pro b .

B i I at era I

A symmetry

8

1 7

7

32

n . G .

1 + 2 - BROW R A IS E

Le f t

Right
Symmet r i ca 1

To ta I 5 s

v s : R trº r O B .

B i I a t e ■ a 1

A symmetry

9

22

2

3 3

. 03

4 - LOWER BROW

Le f t

Right
Symmet r i ca I

B i I a t e r a I

A symmetry

1 8

7

7

32

Be t t e r

Uni I at era I

1 0

1 3

3 1

Be t t e r

Un i I a t era I

Be t t e I

Uni I at era I

3 1

... O 3

Be t t e r

Uni I a t era I

BETTER UN I LATER AL CONTROL ,
AND S I DE RATED EAS I ER

F a v or ed

S i de

F a v or ed

S i de

2 8

. 0.6

F a v or ed

S i de

32

. 02

F a v or ed

S i de

FAVOR ED

Ra t e d

E a si e r

1 4

1 3

3 3

Ra t e d

E as i e r

1 2

1 7

3 3

0 8

R at ed

E as i e r

12

1 4

33

Ra t e d

E as i e r

L f

To t a I S. s

v 5 . R t PI o b . ... O 4

1 5

12

33

0 8
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AU

L f

AU

L f

AU

L f

AU

L f

6 / 7 - SQUINT

Left

Right
Symmet r i ca 1

To ta I S s

v 5 . R trº r O b .

B i I a t era I

A symmetry

1 0

1 0

1 3

3 3

In . s .

9 - NOSE WR INK L E

Le f t

Right
Symmet r i ca 1

To ta I S. s

v s : R trº I O b .

B i l a t e r a I

A symmetry

6

2 0

6

32

. 01

1 0 - RAI S E U PP E R L I P

L e f t

Right
Symmet r i ca I

To ta I S s

v s : R t PI o b .

12 – S M I LE

Le f t

Right
Symme t r i ca I

To t a I S s

v s : R tº Pro b .

B i l a t era I

A symmetry

1 4

9

2

2 5

B i I a t era I

A symmetry

2 3

1 0

0

3 3

. 04

Be t t e r

Uni I a t era I

1 5

1 4

4

3 3

Be t t e r

Uni I a t era I

1 4

9

6

2 9

Be t t e r

Un i I a t e r a l

1 5

9

5

2 9

Be t t e r

Un i l a t e r a l

1 7

5

1 1

3 3

. 02

F a v or ed

5 i de

1 5

1 7

1

3 3

F a v or ed

5 i de

F a v or ed

S i de

1 2

1 5

2

29

F a v or ed

5 i de

1 2

2 1

0

3 3

Ra t e d

E as i e r

Ra t e d

E as i e r

1 1

1 3

3 3

Ra t e d

E a si e r

1 2

1 3

3 3

Ra t e d

E as i e r

:
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AU 2 0 – L I F STRET CH TO S I DES

B i I a t era I

A symmetry

Le f t 9

Right 2 0

Symmet r i ca I 1

To ta I 5 s 3 0

L f v s : R tº Pro b . . 0.6

AU 4 5 - WINK / BL INK

B i I a t e r a l

A symmetry

Le f t 3

Right 4

Symmet r i ca 1 2 6

To ta I S s 3 3

L f v 5 . R trº I O b . n . s .

Be t t e r

Uni 1 a t era I

1 5

6

1 0

3 1

... O 8

Be t t e r

Un i I a t e r a l

9

3 3

F a v or ed

5 i de

1 4

1 7

3 1

F a v or ed

S i de

3 3

. 0 1

Ra t e d

E as i e r

R at ed

E as i e r

:

3 3

NOTE: Prob a b i I it y va I u e s a re two – t a i I ed bi no m i a 1 s and a re
rep or t e d on I y when I ess than
de f in i t i on s and d is cus s i on of s c or e s .

See Figure 3 for



TAB L E 3

NUMBER OF RE PETITIONS OF REGUE STED , B I LATERAL ACT I ONS
RELATED TO THE PROFORTION OF ASYMMETRICAL ACT I ONS AND THE

PRO PORT ION OF AS YMM ETR I CAL ACT I ONS THAT WERE L E FT STRONG ER

F i r s t 5 e c on d Next to L a st L a st

Le f t 1 50 1 4 7 1 2 3 8 3

Right 2 0 8 1 90 1 74 92

Symmet r i ca 1 3 2 0 3 1 & 27 3 1 & 4

Left / Left + Right . 42 . 4 4 , 4 1 . 47

A symmet r i ca I / . 53 . 52 . 52 . 52

To t a I
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TAB L E 4

SUNIMARY OF LATER AL ITY BY ACT I ON

FOR EACH ASYMMETRY MEASURE

A symmetry Me a sure

Act i on B i I a t era I Be t t e r F a v or ed R at ed

Un i t ( AU ) A symmetry Un i l a t era I S i de E as i e r

S i d e º L * R S i d e º L. W. R. S. i d e º L. W. R. S. i d e º L *R

1 I 3 9 3 2 r 2 6 32 I 28 2 5 r 1 8 42

2 r 25 53 r 27 53 R. 25 61 R 1 2 36

1 + 2 R & 27 6 7 R & 22 & 1 R × 1 9 5 & r 2 1 3 &

4 L * 56 22 I 2 8 1 4 I 2 1 1 0 r 1 8 45

6 / 7 n d 3 0 3 0 I 45 42 r 4 5 52 r 2 1 2 4

9 R × 1 9 & 2 I 4 8 3 1 r 3 1 59 r 27 3 3

1 0 I 5 6 3 6 I 52 3 1 r 4 1 52 r 3 & 39

1 2 L k 70 3 0 L & 5 1 1 5 r 3 6 6 4 n.d. 1 8 1 8

20 R+ 3 0 6 7 L 4 8 1 9 r 45 55 r 1 2 1 5

45 r 09 1 2 n d 27 27 R & 27 7 3 I 1 8 27

1 5 R & 1 & 52
- - -

1 & r 25 32
- - -

eyes c 1 os e d R & 2 1 6 3
- - -

NOTE: In the co I umn he a ded "Si de", lower case de not es no m i na l l y
more I e f t ( 1 ) or right ( r ) subjects . Upper case d e no tes
a di f f erence with p K . 1 ( two – t a i I ed bi no m i a 1 ) ; n d de no tes
no di f f erence in right vs I e f t . In the co I umns he a de d

"% L." and "*R" are the prop or t i on s of subjects who showed
I e f t and right a symmetry , respect i v e I y , of a l l subjects
who showed the act i on . AU's 15, 1 & , a nd eye closure were
not a s sessed in be t t e r u ni I a t era i , f a v or e d s i de , and

r a t i ng s .

* p K. 0.5 ( two – t a i I ed b i no m i a 1 )

+ AU 20 was sign if i can t I y I a ter a l i z e d for the v i sua I re quest s
( p. K 05 ) , but no t when comb in ed with the verb a I

reques t s ( p K . 0 6 ) .
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TAB L E 5

S I GN IF I CANT CHANGES IN THE PROPORT I ON OF SUBJECTS WHO

SHIFT E D LATER AL ITY (RIGHT V S L E FT)

PA I RS OF AS YMMETRY MEASURES

L at era I i t y Me a sure s

B i I at era 1 A symmetry vs
Ra t e d E a si e r

Be t t e r Uni I a t e r a 1 vs

F a v or e d S i de

B i I at era I A symmetry vs
F a v or e d Si de

Be t t e r Uni I a t era I v s

B i I at era I A symmetry

Be t t e r Uni I a ter a 1 vs

F a v or e d 5 i de

AU

1 2

1 2

20

Ne t d i f f er en c e s

More right in
Rat i ng s

More right in
Favo red 5 i de

More right in
F a v or e d S i de

More right in
B i I a t era I

More right in
F a v or e d Si de

B ETWE EN

Probab i I i t y

K . 0.5
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E e t t e I

Un i l a t e ra l

S i d e R a t e d

E a s i e r

F a v o r e d

S i d e

B e t t e r

Un i l a t e ra l

S i d e R a t e d

E a s i e r

Fa v o r e d

S i d e

B e t t e r

Un i l a t e I a l

8 i d e R a t e d

E a s i e r

F a v o r e d

S i d e

TA E LE 6

CORRE L ATI ONS E ETVE EN ME A SU RE 3 O F AS Y MM ETRY

Ra i s e I nn e I C o I n e rs o f Brow

R a t e d

E a s i e r

4 29

. 0 1 6

3 1

Ra i s e Out e r C o rn e rs

R a t e d

E a s i e r

5 7 1

. 0 0 1

3 0

R a t e d

E a s i e I

275

n s

3 1

F a v o I e d

S i d e ti

( AU 1 )

B i l a t e r a l

As y Inn e t ry
( Vi su a l AU 1 )

. 6 7 3

. 0 0 0 1

2 7

3 0 2

In s

2 8

Fa v o r e d

. 4 9 8

. 0 0 4

3 1

. 1 2 2

ns

3 1

5 0 8

0 0 7

27

o f B r ovv ( AU 2 )

E i l a t e r a l

S i d e As y mm e try
( Vi su a l AU 2 )

. 6 75 . 6 6 7

0 0 0 1 0 0 0 1

27 3 0

4 8 4 . 3 4 1

0 0 9 . 0 5 6

2 8 3 2

. 5 6 8

. 0 0 2

2 8

B I o vv Ra i s e ( AU s 1 + 2 )

Fa v o r e d

S i d e

. 5 6 2

0 0 1

3 1

. 7 3 2

. 0 0 0 1

3 2

B i l a t e ra l

As y mm e try

. 4 6 3

0 0 9

3 1

. 1 0 9

ns

3 3

2 4 7

In s

3 2



1 0 0

Be t t e r

Uni I a t era I

S i de Ra t e d

E a si e r

F a v or ed

S i de

Be t t e r

Un i I a t era I

S i de Ra t e d

E as i e r

#

Ra t e d

E as i e I

. 0 1 2

in s

29

Ra t e d

E as i e r

. 6 0 9

. 0.02

3 3

Lowe I B row ( AU

F a v or ed

S i de #

. 3 & 7

... O 55

2 B

. 1 22

In s

2 9

S qu in t

F a v or ed

S i de

. 4 3 8

0 1 1

3 3

. 2 75

r1 s

3 3

( AU s 6 + 7. )

B i I a t era I

A symmetry

. 59 8

. 0 0 1

29

. 3 7 1

. 0.36

32

. 3 12

... O 99

2 9

B i I a t era I

A symmetry #
( A U 7

. 2 9 1

... O 9 9

in SQ & WK )

33

. 42 4

. 0 1 4

33

F a v or ed

Si de

Be t t e r

Un i I a t e r a 1

S i de Ra t e d

E as i e r

F a v or ed

S i de

R at ed

E a si e r

. 6 0 4

00 05

2 9

No se Wr in k l e

F a v or ed

S i de

. 55 4

. 00 2

2 8

. 5 0 8

0 05

29

( A U 9 )

0 1 8

in 5

3 3

B i I a t era I

As y mme try

. 3 0 7

in s

2 8

. 2 6 &

In s

32

. 2 4 5

n s

2 8



1 0 1

Be t t e r

Uni I a t era I

S i de Ra t e d

E a si e r

F a v or ed

S i de

Be t t e r

Un i I a t e r a 1

S i de Ra t e d

E a si e r

F a v or ed

S i de

#

Ra t e d

E a si e I

. 49 2

0 07

29

Ra t e d

E a si e r #

. 32 4

. 0 6 5

3 3

L i p St r et ch

L i p Ra is e ( AU

F a v or ed

5 i de

. & 9 0

. 0 0 0 1

2 8

. 6 62

... O 0 0 1

29

Smi I e

F a v or ed

S i de

. 2 4 8

in s

3 3

. 1 50

In 5

3 3

( AU 1 2 )

B i l a t era I

A symmetry

. 57 0

... O 0 3

25

. 1 52

in s

25

. 4 1 &

0 4 3

2 4

B i l a t e r a 1

A symmetry

. 4 3 0

. 0 1 2

3 3

. 3 8 7

. 02 6

3 3

. 1 78

in s

3 3

Be t t e r

Uni I a t era I

S i de Ra t e d

E a si e r

F a v or ed

5 i de

I =

p =
N =

Ra t e d

E as i e I #

. 3 & 4

. 04 4

3 1

( AU

F a v or ed

S i de

. 1 35

in s

29

... O 93

in s

3 1

B i l a t era I

A symmetry

. 2 1 0

in s

2 8

0 7.6

In s

30

. 02 4

In s

2 8



1 02

B 1 in k / W i Ink

Ra t e d F a v or ed B i I a t era I

E a si e r S i de A symmetry #

Be t t e r r . 6 00 . 4. Z 5 – : 004

Un i I a t e r a 1 p = 0 002 0 1 4 m s

N= 33 3 3 3 3

5 i de R a t e d r = . 505 . 1 1 3

E a si e r p = 0 0 3 in s

N = 3 3 3 3

F a v or ed r = . 1 9 4

S i de p = in s

N = 3 3

To ta I Eyes C I os ed
Du ri ng B 1 in k / Wink

Ra t e d F a v or ed B i I a t era I

E a si e r S i de A symmetry
( for W i Ink )

Be t t e r r = . 6 2 1 . 3 4 5 . 0 & 1

Uni I a t e ■ a I p = 0 0 0 1 , 0 1 4 In s

N = 3 3 3 3 33

S i de R a ted r = 4 O 5 . 1 2 7

E a si e r p = . 0 1 9 in s

( for W in k ) N = 3 3 3 3

F a v or ed r = . 02 8

S i de p = in s

N = 3 3

# The two actions reques t e d which had the I owest v ar i ance in
each cond i t i on a re marked with # . Th is low v ar i a n c e c ou I d

ex p I a in some of the low c or re I at i on s , but no t other s .

NOTE: Prob a bi I it y values are rep or t e d on 1 y when I ess than . 1 .
See F i gu re 3 for d e f in i t i on s of scores .
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TA B L E 7

NUMBER OF S I C, N IF I CANT CORRE LAT I ONE, BETWE EN DIFFERENT

EXCLUDING T IMING OFAS YMMETRY MEASURES

E YEL

Be t t e r

Uni I a te

Ra t e d

E a si e r

F a v or ed

5 i de

I D C L OSURE ( In a x i mum

Be t t e r

Un i I a t era I

r a I
-

B i I a t era I

A symme t

To t a I s

Aver a ge
Aver a ge
Aver a ge
A ver a ge
Aver a ge

Cumu l a t

Aver a ge
Aver a ge
Aver a ge
Aver a ge
Aver a ge
Aver a ge

Cumu I at

ry 6

2 0 1 5

R at ed

E as i e I

IN TAB L E 6 ,

1 0 po si b I e

F a v or ed

TABLE 8

S i de

in each c e l l )

B i I a t e r a 1

A symmetry

1 2

F ACTOR'S AND LOAD INGS FOR TWO ANAL. Y S E S R E G ARD ING

AS YMMETRY OF B I LATE RAL AND UN I LATE RAL ACT I ONS

F a v or e d S i de

Be t t e r Uni 1 a t e r a 1

Ra t e d E a si e r

V is u a I A symmetry
Verb a I A symmetry

i ve pro p or t i on of v ar i ance

F a v or e d S i de

Be t t e I Uni I a t e ra I

Ra t e d E a si e I

V is u a I A symmetry
Verb a I A symmetry
Simu I at i on A symmetry

iv e pro p or t i on
of v a r i a n ce

High e s t f a c to r s c or e

F a c to r

:
7 97

. 778

, 8 O 4

, 2 70

. 047

... O 3.5

. 39 8

1

F a c to r 1

8 O 4

77 3

... 798

. 2 5 2

. 0.59

:
. 3 89

F a c to r 2

0 - 1 1 8

0 - 3 & 5

0 . 1 0 3

0 - 8 4 0

0 - 9 O 3

0 . 1 80

. 636

F a c to r 2

... O 3 8

. 3 8.5

. 0.54

. 8 4 &

. 92 0

:
O

, 7 3 2

F a c to r 3

. 36 9

. 0 8 3

. 3 1 9

. 0 0 6

. 20 0

. 93 0

- :
8 0 4

NOTE: is under I in ed for each v ar i a b I e .
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TABLE 9

S I GN IF I CANT CORRE LATIONS BETWEEN DIFFERENT ACTION UNITS

WITH IN EACH SET OF A SYMMETRY MEASURES

Be t t e r F a v or ed Rat i ngs B i I at era I

Unil a ter a l Si de As ymmetry

AU 1 + AU2 AU 1 + AU 2

AU 1 + AU 1 + 2 AU 1 + AU 1 + 2 AU 1 + AU 1 + 2

AU 1 + AU 4

AU 1 + AU 1 2 AU 1 + AU 1 2

A U2 + AU 1 + 2 A U2 + AU 1 + 2 A U2 + AU 1 + 2 AU2 + AU 1 + 2

AU 1 + 2 + AU 1 2

AU2 + AU9

A U4 - AU 9

AU 4 - AU 1 0

AU 4 + AU 1 2

AU 4 + AU 45

AU 6 || 7 4 AU 9

AU6 / 7 4 AU 1 0 AU6 ■ 7 4 AU 1 0

AU6 || 7 4 AU 2 0 AU 6 || 7 || AU 2 0 AU6 ■ 7 4 AU 2 0

AU6 / 7 4 AU 45 AU 6 || 7 4 AU 45 AU6 / 7 4 AU 45

AU 9 + AU 1 0 AU 9 + AU 1 0 AU 9 + AU 1 0 AU 9 + AU 1 0

AU 9 + AU 1 2

AU 9 + AU 2 0 AU 9 + AU 2 0

AU 9 + AU 45 AU 9 + AU 45

AU 1 0 + AU 2 0

AU 1 0 + AU 45 AU 1 0 + AU 45 AU 1 0 + AU 45 AU 1 0 - AU 45

AU 2 0 + AU 45

NOTE: Table shows sign if i can t relations at p ( = . 05 where
a + b et we en entries in di cates a positive r el at i on and
a – between entries indi ca t e s a negative re I at i on .



1 O 5

TA B L E 1 0

FA CTORS AND LOAD INGS FOR E A CH ACT I ON UNIT

WITH IN FOUR AS YMMETRY MEASURES

BETTER UN I LATER AL

F a c to r 1 F a c to r 2 F a c to r 3

AU 1 – 0 . 0 & 2 0 - 8 4 6 0 - 0 2 1

AU 2 0 . 1 & 5 0 - 7 & 2 0 - 0 1 8

AU 1 + 2 0 - 0 75 0 . 725 0 - 1 8 8

AU 4 – 0 , 78 7 0 - 3 4 9 0 . 1 8 7

AU 6 / 7 0 . 1 36 – 0 . 0.57 0 - 9 2 2

AU 9 0 - 7 4 0 0 , 2 1 1 0 - 2 75

AU 1 0 0 - 7 4 1 0 - 2 1 3 0 . 1 5 9

AU 1 2 0 . O 2 7 0 - 552 0 - 0 0 3

AU 2 0 – 0 . 0 4 2 0 - 0 32 0 & 3 4

A U 45 0 - 3 4 1 0 - 2 9 5 0 - 6 30

Cumul at i ve vari —

a n c e pro p or t i on . 1 8 9 . 4 3 2 . 6 1 4

AU

AU

AU

AU

AU

AU

AU

AU

AU

AU

1 + 2

4

6. / 7

9

1 0

1 2

2 0

45

FAVORE D S I DE

F a c to r 1 F a c to r 2 F a c to r 3

– 0 . 0.82 0 - 3 1 7 0 - 6 79

0 - 2 02 0 - 8 72 0 - 0 5 4

0 - 0 00 0 . 88 9 0 - 2 O 9

0 - 0 36 0 - 0 35 – 0 . 8 0 1

0 - 7 8 1 – 0 . 0 37 – 0 . 2 70

0 - 8 2 3 0 . 1 70 0 - 3 3 3

0 - 6 2 3 0 - 3 2 8 – 0 . 1 0 9

0 - 5 1 4 – 0 , 0 33 0 - 0 3 0

0 , 55 3 – 0 . 4 6 5 0 - 3 38

0 - 6 74 0 . 06 0 – 0 . 358

Cumu l a ti ve vari —

a n c e pro p or t i on . 2 75 4 7.6 . 6 3.5



1 0 &

AU

AU

AU

AU

AU

AU

AU

AU

AU

AU

1 + 2

4

6 / 7

9

1 0

1 2

2 0

4 5

Fa

Cumu I at i ve vari —

an c e pro p or t i on

AU

AU

AU

AU

AU

AU

AU

AU

AU

AU

Cumu I at i ve vari —

a n c e pro p or t i on

NOTE: High e s t

c to I

0 99

. 1 0 3

. 0 & 2

. 2 O 5

. 7 & 4

7 1 0

742

. 0 7.6

72 0

8 85O

I o a di ng

RATED EAS I ER

F a c to r 2

B I LATER AL AS YMMETRY

6 88

. 85 4

0 8 7 9.
. 1 78

. 1 75

0 8 7

. 2 & 3

. 15.2

. 3 3 &

. 2 0 4

. 53 0

F a c to r 2

. 53 4

0 8 1

. 39 &

. 02 &

. 5 & 7

5 45

0 22

770

. 4 35

. 1 2 7

F a c to I 3

:

F 3 c to r 3

-

:
1 + 2

4

6. / 7

9

1 0

1 2

2 0

45

F 3.

f a c to r

, 3 0 1

c to r

. 3 1 7

. 0 & 0

... O 50

8 9 8

. 0 35

. 3 4 2

78 6

... O 0 9

... O B 9

787

. 22 8 . 4 1 4

. 3 8 8

0 0 3

. 2 5 1

7 6 9

. 1 & 0

. 1 & 7

... O 3 1

. 788

. 0 0 &

. 1 22

. 6 8 0

. 1 84

85 0

is under I in ed for

7 1 0

. 0.82

. 0 6 6

. 1 3 6

0 75

. 1 0 8

. 552

. 0.58

. 576

e a ch f a c to r .
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Better

Unilat

eral

AU1

AU7

AU1 lº

AU4

MU4/7

AU10

MU10

MU10

AU45

NOTE:

favored

-
Side

+ AU1 l 2

+ AU1 / 2

+ AU!

- AU%

AU4

AU6 |7

AU9

AU45

AU10

:
Significant

entries show the AUs for each measure.

symmetrical.

Better

Unila t

eral

AUZ

AU1.

AU6 |7

MU6 |7

AU9

AU%

AU10

AU17

AU45

AU45

Ratings Better

AU1

MU1 |7

AU20

AU45

MU10

AU20

MU45

AUí

AU6 |7

AU10

t
t

t
t

t
t

l
t

t
t

t

i
t

I

I
t

t
t

t
l

I
t

correlations (p (=
ting a negative relation.

TABLE | 1

SIGNIFICANT CORRELATIONS BETWEEN DIFFERENT ACTION UNITS

BETWEEN DIFFERENT SETS OF ASYMMETRY MEASURES

Bi lateral

Uni lat- Asymmetry
eral !

AU2 + AU1 / 2

AU1 l 1 + AUl !

AU1 / 2 + AU2 !

AU10 - AU4 !

AU12 + AU2 :

AU11 + AU1 | 1 |

AU20 + MU% !

!

!

. (5) are listed with a + indicating a positive relation and a - indica
Column heads show the later a lity measures which were correlated, and cell

Note that the original correlation matrices were not

Favored Ratings
Side

AU1

AU2

AU1 |7

AU17

AU20

AU20

AU45

+

+

+

+

+

+

+

AU1 |7

AU1 || 1

AUZ

AU%

AU9

MU45

AU6 |7

Favored Bilateral

AsymmetrySide

MU%

AU 10

AU17

AU45

+

AU4

AU4

AU1

AU4

Ratings

AU1

AU6 |7

AU20

AU20

AU45

Bilateral

Asymmetry

AU20

AU%

AU1 /?

MU9

AU9
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TA B L E 1 2

THE RE LAT I ON BETWE EN THE BETTER UN I LATER A L A CT I ON AND THE

ONS I DE , OFFS I DE INTENS IT I ES AND THE OCCURANCE OF OTHER AUS

On s i de Of f s i de O the r

I n tens i t y I n tens i t y Act i on s
L f X R t ) L f X R tº ) L f ) R t )

A c t i on Be t t e r

U Tl i t Uni I a t era I

1 Le f t 3 0 1 6 0

Right 0 7 5 0 0 1.

2 Le f t 4 3 2 5 1 1

Right 0 9 1 1 2 1 1

1 + 2 Le f t 2 1 0 3 0 0

( for AU 1 ) Right 6 5 9 4 3 2

1 + 2 Le f t 4 1 1 3 0 O

( for AU 2 ) Right 3 1 1 1 1 2 3 3

4 Le f t 1 1 1 3

Right O 2 2 O 1 1

6 Lef t 0 2 1 0.

Right 1 7 3 2 1 O

7 Le f t 7 1 1 1 0 0 0

Right 1 8 8 2 0 O

9 Le f t 6 1 0. 1 1 2 4

Right 1 4 6 0 0 0

1 0 Le f t 7 1 0 9 1 3

Right O 6 3 1 & O

12 Le f t 1 1 1 3 9 0 9

Right O 2 4 O 1 0

2 0 L e f t 1 4 0. 0 3 1 4

Right O 6 1 0 3 0



1 O 9

On s i de Of f s i de O the r

I n tens i t y I n tens i t y Act i on s
L f ) R t) L f ) Rt y L f ) R tº )

A c t i on Be t t e I

Un i t Un i l a t era I

45 Le f t 6 0 0 3 2 0

(w in k ) Right 0 8 4 0 0 O

eye Le f t 3 0 O 4 2 O

c 1 o sure Right 0 4 4 O 0 0

To ta I Le f t & 9 1 0 1 1 6 6 7 22

(w / o eye Right 1 2 75 6 7 1 3 1 9 8

c 1 o sure ) Chi 5 q = 8 & . 72 Chi Sq = 72 . 98 Chi Sq = 1 0 , 2 3
p K . 001 p K. 001 p K. 0 1

NOTE: To ta I s exclude the eye closure me a sure bec a use i t is
not an in tens i t y me a sure and wou I d count the w in k twice .



TA B L E 1 3

DISTRIBUT I ON OF SC ORES FOR SPONT AN E O US HAPPY EXPRESS I ONS

AU 1 2 AU 6 Aver a ge

Le f t 5 2 5

Right 1 1 2

Symmet r i ca 1 2 6 2 3 25

To t a l Sub j e c ts 32 2 6 32



1 1 1

AU

2 0

2 1

45

8 0

eye
c 1 o –

s u i■ e

* Number of

TA B L E 1 4

LATER AL ITY OF SUB J E CTS FOR E A C H COMMON ACT I ON UNIT

IN THE THREE START L E COND IT IONS

Unant ic i p a ted
C a t e g o r y

Left 0

Right 4

Symmet r i ca I 1 4

Lef t 4

Right 4

Symmet r i ca I 1 4

Le f t 3

Right 4

Symmet r i ca I 1 8

L e f t 4

Right 1

Symmet r i ca 1 2 7

Le f t 2

Right 2

Symmet r i ca I 2 7

Le f t 2

Right 3

Symmet r i ca 1 5

Le f t 6

Right 1 4

Symmet r i ca. I 1 1

I e f t vers us r i g h t

COND IT ION

A n ti c ip at ed

is sign if i can t ,

In h i b i t

5

1 3

1 3

p. K . 05,

To ta I

3 ×

1 2

1 2

b in om i a I .



TAB L E 1 5

D ISTRIBUTIONS OF AS YMM ETR Y S CORES FOR COMMON

ACTIONS IN THE SIMULATED START LE

F i r s t Try Second Try To ta I

AU 1 Le f t 2 1 3

Right 2 1

Symmet r i ca 1 1 0 6 1 1

AU 2 Le f t 3 2 3

Right 6 2 8

Symmet r i ca 1 6 6 8

AU 4 Le f t 0 0. 0

Right 0 0 0

Symmet r i ca I 2 2 3

AU 6 Le f t 0 1 1

Right 2 2 2

Symmet r i ca 1 1 4 4

AU 7 Le f t 1 O 1

Right 0 O

Symme t r i ca I 2 4 5

AU 1 2 L e f t 0 3 3

Right 0 2 2

Symmet r i ca 1 3 0 0

AU 2 0 L e f t 0 1 1

Right 1 0 1

Symmetrica I 1 1

AU 2 1 Le f t 4 5 7

Right 2 2 3

Symmet r i ca 1 2 0 22 2 0

AU 4 5 L e f t 0 3 3

Right 1 3 4

Symmet r i ca I 22 22 2 4

AU 8 0 L e f t 2 2 3

Right 3 3 5

Symmet r i ca I 1 7 1 9 1 8

eye Le f t 4 6 8

c 1 os – Right 9 8 1 0

u I e Symmet r i ca I 9 1 4 1 3

NOTE: In add it i on to the above a c t i on s , the re were from

1 to 3 a c ti on s of A.U.s 9 , 1 0 , 1 5, 1 & , 1 7, and 1 8 .



TA B L E 1 &

SYMMETRY OF SUB J E CTS FOR E A CH FR E QUENT L Y O BS E R V E D

A CT I ON UNIT IN THE EMOTION S I MULATION COND IT ION

Symmetry HA 5. A FE AN SU D I TOTAL WETOTAL

Le f t 0 2 3 1 2 0 4 1 3%

Right 4 2 2 9 2 9 tº

Symmet r i ca 1 2 5 6 1 2 1 1 1 8 5 8 tº

To t a 1 S s 6 9 1 1 2 2 8 1 3 1

L v. 5 R P rob .
- - - - - - n >

Le f t 0 0 3 1 3 0 6 2 0%

Right 5 0. 5 1 1 3 0 1 5 50 W,

Symme t r i ca 1 1 2 2 0 1 3 0 9 3 0 ºn

To t a I S. s 6 2 1 0 2 2 8 0 3 0

L v. 5 R P I o b .
- - - -

... O 5
-

. 0 8

Le f t 0 2 1 2 0 1 5 1 9%

Right 0 1 2 2 0 4 1 5 º'

Symmet r i ca I 0 9 1 0 1 6 0 2 1 7 6 5%

To ta I 5 s 0 1 2 1 3 2 0 O 3 2 6

L v s R Pro b .
- - - - - - In 5

L e f t 4 0. 0 1 0 0 5 1 9%

Right 5 0 1 1. 0 1 5 1 9%

Symmet r i ca I 1 7 0 0. 2 3 0. 1 6 6.2%

To t a 1 S s 2 6 0 1 4 3 1 2 6

L. v 5 R P I O b .
- - - - - - in s

Le f t 0 1 1 2 0 0 3 1 4%

Right O 1 4 0 4 1 9%

Symmet r i ca I 0 2 2 1 4 1 3 1 4 6 7%

To ta I 5 s 0 3 4 2 0 1 3 2 1

L. v s R Pro b .
- - - - - - In s

Le f t 0 0 0 0 0 1 1 1 2 W,

Right 0 0. O 0 0 3 3 38 Wº

Symmet r i ca 1 0 0 0 0 0 4 4 5 0%

To ta I S. s 0 0 0 0 0 8 8

S v 5 R P I O B .
- - - - - - Tl s



AU Symmetry HA SA FE AN 5 U D I TOTAL * TOTAL

1 0 Le f t 0 0 1 0 0 4 4 8 0 ºn

Right 0 0 0 0 0 º

Symmet r i ca 1 0 0 0 0 0 1 1 2 0 tº

To ta I S. s 0 0 1 0 0 5 5

L v s R F rob .
- - - - - - In s

1 2 Le f t 1 4 1 0 0 5 3 1 3 39%

Right 1 0 1 0 2 2 0 & We

Symmet r i ca 1 1 8 0 1 0 6 1 1 8 54%

To ta I S. s 3 3 1 2 0 1 3 4 3 3

L v 5 R P I O b . . 0 0 1
- - - - -

. 0 1

1 4 Le f t 0 2 0 5 1 9 1 3 54%

Right 1 2 1 3 8 8 3 3%

Symmet r i ca I 0 0 1 4 0 3 3 1 2 %

To t a I S. s 1 4 2 1 2 1 2 0 2 4

L v s R F I ob
- - - - - - In s

1 5 Le f t 1 0 1 1 0 0 2 2 2 Wo

Right 0 1 1 1 0 0 2 2 2 ºn

Symmet i ca 1 0 6 0 1 1 O 5 5.5%

To ta. I 5 s 1 7 2 3 1 0 9

L v s R P rob .
- - - - - - in s

2 0 Le f t 0 0 0 0 1 3 38%

Right 0 0 1 0 0 3 3 8%

Symmet r i ca 1 0 0 0 0. 0 2 2 25 tº

To t a I S. s 0 0 3 0. 0 6 8

L. v 5 R Pro b .
- - - - - - n s

NOTE : Act i on s 1 7 and 23 / 24 app e a red frequent I y during s i Inu —
I a t i on s , but the se a c ti on s showed v i r tu a l l y no a sym—
me try . Prob a bi I it i e s a re two – t a i led bi no m i a I s , p = q. ,
and a re rep or t e d on I y when K . 1 .



TABLE 1 7

AVERA GE AS YMM ETRY OF ACT I ONS IN THE S I MUL AT I ON

OF E A CH E MOT I ON EXPRESS I ON

L e f t Right Symmet r i ca I To t a 1

N % N * N º

Happy 1 2 3 & W. 7 2 1 % 1 4 4 2 ºn 3 3

Sad 5 1 7% 7 2 4% 1 7 5 9 º' 2 9

Anger 1 1 3 3% 8 2 4% 1 4 4.2% 3 3

Fe a r 5 2 3 º 8 36% 9 4 1 % 22

D is gust 14 42 ºn 1 1 3 3% 8 2 4 Mº 3 3

Sur p r is e 6 1 9 °W, 1 2 3 9% 1 3 4 2% 3 1

NOTE : A l l the act i on s p e r formed by e a ch subject were
a verage d for e a ch simu I at i on . Ce l l ent r i e s a re

the number of subject s who se a ver a ge score was
I e f t , right or symmet r i ca 1 . Per cent ages are row
per cent s . To t a 1 s re f l ect the I ack of any movement s
sco red for a symmetry for some simul at i on s by some
subject s .



TA B L E 1 8

CORRE LAT I ONS OF ASYMMETRY SCORES IN THE SIMULATE EMOT ICN

EXPRESS I ON COND IT ION WITH E A CH OF THE ASYMMETR Y S CORES

FROM THE REC) UE STED IND I V IDUAL ACT I ON COND IT IONS BY AU

Act i on Be t t e r R at ed F a v or ed B i I a t e r a I

Un i t Un i I a t e r a l E a si e r S i de A symmetry

*
1 - . 0 85 - . 1 4 3 , 0 8.9 . 3 & 4

In s in s in G . 04 4

3 0 3 1 2 B 3 1

x
2 . 0 1 1 - . 1 38 2 70 . 39 9

in 5 in s in s ... O 2 9

2 B 30 2 6 30

4 . 2 9 1 - . 1 0 7 - . 0 6 4 . 3 1 7

In s in s in s n is

2.5 26 2 4 2 5

6 ( in sq u in t) - . 1 96 — . 2 42 ... O 3 4 - . 1 1 5

In s n s In s n >

26 2 6 26 2 3

7 . 25 1 00 2 . 2 9 1 . 2 O 5

in s n s in s In s

2 1 2 1 2 1 2 1

9 . 74 3 . 2 2.5 . 75 6 . 1 2 3

. 0 35 in s . 03 0 n >

8 8 8 8

1 0 . 9 38 . 75 2 . 9 0 1 . 7 1 3

. 0 1 8 In s ... O 3 7 n s

5 5 5 4

1 2 - . 0 3 8 . 2 2.5 . 1 7 4 . 4 0 9

n 5 In s in s ... O 39

3 3 3 3 3 3 3 3

1 5 In O In e in O In e In on e - . 352

in s

9

2 0 - . 52 8 - . 1 31 . 2 35 . 4 3 8

in s n s in s in s

8 8 8 7

NOTE: Prob a b i 1 i t i e s a re shown on I y if ( . 1 .
* AU 5 1 and 2 in the verb a I b row raise re ques t were comb in ed

with the v i sua I request for AU s 1 and 2 for the se c or re la –
tions since the re was no corre I at i on for 1 + 2 to get her .





AU

12

1 2

1 2

4

1 4

1 4

TAB L E 1 9

AS YMMETRY OF ACT I ONS FOR E A C H S I MULATION

BY THE NUMBER OF CO - O C C URR ING ACT I ONS

OTHER ACT I ONS NUMBER OTHER AU s

- - - -
0.

AU 6 1

AU's & , 1 + 2 , 2 or 3

1 4 , 1 5, 17 or 2 4

AU 1 2 1

AU's 12 , 1 + 2 , 2 or 3

HAPPY S I MU L AT I ON

SAD S I MUL AT I ON

AU's 2 , 4 , 15 1

or 1 7

2 , 4 , 7, 1 5 , or 1 7 2 , 3 or 4

- - - -
0

AU s 1 , 7+ 1 4 or 1 7 1 or 2

AU's 1 + 1 5 + 1 7, 1 + 2 + 1 7 3 or 4

& 7, 12

ANG R Y S I MUL AT I ON

AU's 7 or 1 4 0 or 1

AU's 1 , 2 , 6 , 7, 1 4 , 2 , 3 , 4 , or

1 & , 15, 17, 23 , 2 4 , 2 8

AU's 4 or 1 4 0 or 1

AU's 1 , 4 , & , 1 3 , 1 4 , 2 , 3, 4 , or

1 & , 1 7, 2 3 , 2 4 , 2 8

AU's 4 , 7, 1 1 , 1 7 0 or 1

AU's 1 , 4 , 7, 1 6 , 2 , 3 , 4 , or

1 7, 2 3 , 2 4 ,

F EAR S I MUL AT I ON

AU's 2 , 4 , 7, 20 1 or 2

AU's 2 , 4 , 7, & , 3 , 4 , or 5

1 0 , 1 1 , 1 4 , 1 5 , 1 7

AU's 1 , 4, 1 2 , 2 0 0 , 1 , or 2

AU's 1 , 4 , 7, 1 2 , 1 1 , 1 5 3, 4, or 5

AU 2 4 0 or 1

AU's 1 , 2, 6 , 7, 1 0 , 2 , 3, 4, or

1 1 , 1 5, 1 4 , 1 7, 2 4

L EFT

6

SYM

:

3

R I GHT

1



AU

1 4

1 4

F i r s t

OTHER ACT I ONS NUMBER OTHER AU s

D IS GUST S I MULATION

AU's 6 , 1 7, 2 4 0, 1 , or 2

AU's 4 , 7, 9, 1 0 , 1 2 , 3, 4 , or 6
1 4 , 1 7, 2 0 , 2 1

- - - -
0

AU's 4 , 7, 9, 1 0 , 1 2 , 1 , 2 , 3, or 6

1 7, 18 , 2 0 , 22 , 2 4

SURPRISE SIMULATION

AU 2 1

AU's 2 , 4 , 6, 1 2 , 2 , 3 , or 4

1 4 , 1 7, 2 1 , 2 8

AU 1 0 or 1

AU's 2 , 4 , 6 , 1 2 , 2 , 3, or 4

1 4 , 1 7, 2 1 , 2 8

TOTAL S

row ent r y for each AU
( 2 & º )

Rema in i ng row ent r i es

SYM

47

( 45% )

RIGHT

5

3 1

( 3.0% )

( 1 8% )

95

( 6 5% )

25

( 1 7% )
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TA B L E 2 0

D I F FERENCES IN DE GREE OF B I LATER AL AS YMMETRY

FOR A CT I ONS A PPE ARING IN D IF FERENT COND IT IONS

Act i on : App e a ring in :

AU 1

AU 2

AU 4

AU 6

AU 7

AU 9

AU 1 2

AU 1 5

AU 2 0

AU 45

eye

c 1 os

u I e

Request ed a c ti on s
St a r t I e s i mul at i on s

Emo ti on s i Inu I a t i on s

Request ed a c ti on s
St a r t I e s i mu I a t i on s

Emo ti on simu I at i on s

Reques t e d a c ti on s
Emo t i on simu I a t i on s

Request ed a c ti on s
St a r t le simu I a t i on s

Emo ti on simul at i on s

St a r t I e a c t i ons

Emo t i on a c t i ons

Re ques t e d a c ti on s
St a r t I e s i mu I a t i on s

Emo ti on s i Inu I at i on s

St a r t I e a c ti on s

Re quest ed a c t i on s
Emo t i on simu I a t i on s

Re ques t e d a c ti on s

Emot i on simu I at i on s

Emo ti on a c t i on s

Re quest ed a c ti on s
Emo ti on simu I at i on s

Request ed a c ti ons
Emo ti on simu I at i on s

St a r t I e a c t i on s

Reques t e d act ions
St a r t I e s i mul a t i on s

St a r t I e a c ti ons

Re quest ed a c ti on s
5 t a r t I e s i mu I a t i on s

St a r t I e a c t i on s

Showed more a symmetry than :

emo ti on a c ti on s ( p K. 0.2 )

emo ti on a c ti on s ( p K. 03)

emot i on act i on s ( p K. 0 0 1 )
& emot i on simu I at i on s ( p K. 0 0 1 )
emo ti on a c ti on s ( p K. 004 )

st a r t I e act i on s ( p K. 0.05)

A l l t e s t s a re two – t a i I ed . An N of 7 or gre a ter
was required be for e per for m i ng a test be tween

NOTE:

cond i t i on s .
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TAB L E 2 1

B I LATER AL AS YMMETR Y S CORES FOR AU 1 2 FOR THE

DEL I BE RATE , SIMULATED , AND EMOTIONAL COND IT IONS

Sub je c t De I i be r a te Simu I at ed Emo t i on a 1

1 – 0 , 57 — 1 . 0 0

2 — 1 . 28 — 1 . 2 in

3 – 0 . 50 0 0

4 – 0 . 87 0 O

5 – 0 . 37 0 0

6 – 1 . 1 7 0 0

7 0 - 2 5 0 0

8 0 - 3 3 O O

9 0 . 4 3 – 2 . 0 0

1 0 0 - 37 O 0

1 1 0 - 50 0 0

12 — 1 . 00 - 2 - 0 0

1 3 - 1 - 25 — 1 . 0 0

1 4 — 1 . 88 0 - 5 – 1

1 5 — 1 .. 50 – 2 . 0 0

1 6 – 0 , 2 8 — 1 . 0 0

1 7 — 1 . 20 0 O

1 8 1 - 3 3 0 0

1 9 - 1 - 8 3 — 1 .. 5 0

2 0 — 1 . 88 — 1 . 0 0

2 1 — 1 . 00 0 0

22 — 1 . 88 – 2 . 0 0

2 3 1 : 50 2 : 0 1

2 4 0 . 1 7 0 0

25 – 0 . 1 4 – 0 , 5 - 1

26 – 0 . 8 8 0 - 1

2 7 1 - 0 0 - 2 - 0 – 1

2 8 — 1 . 88 0 0

29 0 - 8 3 O 0

30 – 0 . 28 0. 0

3 1 – 0 . 7 1 0 O

32 – 1 . 28 0 0

33 – 2 - 0 0 – 2 . 0 – 1

Me a n – 0 , 57 4 – 0 , 50 6 – 0 . 1 56

. d . , 9 99 . 93 1 . 3 & 9

3 3 3 3 32
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TABLE 2.2

SUBJECTS WHO SHOWE D S I C, N IF I CANT LATER AL IT Y

A C R O S S ACT I ON UN I TS FOR E A CH OF THE FOUR

AS YMMETRY MEASURE 5

Subject B i I a ter a l Be t t e r Prefer I ed Ra t e d

Number A symmetry Uni 1 a t era I S i de E a si e r

NOTE :

Verb a I V is u a l

L

R

L R

R

R

R

R R

R

R

R

L L

R

R

L L

R R R

R

R

L L

R R

R

The c r i t e r i on for sign if i can t I at era I it y was a
difference between the number of right and I e f t
actions with a two – t a i I ed b i no m i a 1 p K . 1 .
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APPEND I X R

REL I AB I L ITY

An argument c ou I d be made that demons t rat i ng re I i a bi I i –

ty was no t necess a r y in this study . A simi 1 a r sc or in g

technique was sh own to be re I i a b le in the Ek In a n e t a I .

( 1981 ) study , and the main code r ( myse I f ) had demons t r a t e d

rel i a bi I i t y and was the same in both stud i e s . The purpose

of exam in i ng re I i a bil it y was to a ff i r m previous l y est a b l i s h –

ed rel i a b i I i t y and to in v e s t i g a te t he re I i a bi I i t y fo I

d i f f er ent AU s .

Ta b le R 1 shows the re I i a bi I it y co e f f ic i ent s for in ter —

code r a greement for each act i on scored . Pears on c or r el at i ons

we I e based on the actual numer i ca 1 scores as signed by t he

code r s , but per cent c or rect and Kapp as were based on the

c a t e g o r y ( Left , Right , or Symmet r i ca I ) of a symmetry. Th i 5

c a t e g o I y was de term in ed simp I y by whether the s c O I e was

I e f t , right , or symmet r i ca 1 , regard I ess of numer i ca 1 v a lue .

Act i on s were se I e c ted for re I i a bi I it y sco r i ng from each of

cond i t i on in the study except the simu I at i on s of emo ti on .

In genera I , co e f f i c i ent s for in Tab I e R1 wer e high

enough to est a b lish a symmetry scoring as a re I i a ble method .

This re I i a b i I it y is re f l e c ted in Tab I e s R2 and R 3 which show

th a t code r s a gree d a b out the resu I ts of the scoring . E v. i -

dence for va I id i t y be y on d the re I i a b i I it y co e f f ic i ent s was

c I e a r be cause the results obtained by d if f er ent code rs 3. I e

simi I a r. Tab I e R2 shows that code r s a greed on the re I at i ve

pro p or t i on s of I e f t , right , and symmet r i ca 1 subjects f or

e a ch reques t e d AU . Tab I e R3 shows cons is ten t a greement
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be tween t he two co de r s on the resu I t s of t he exper i men t

in vol v i ng sp on ta n e o us act i on s . Tab I e R 3 F a r t 1 shows t he

d is t r i but i on of I e f t , I i g h t , and symmet r i ca I subjects for

th. I e e sp on ta n e o us movement s . Bo th code r s = c or ed rough ly

e qual pro p or t i on s of a symmet r i ca I subject s , and the y a greed

O In the r a ti o of right to I e f t subject s for each movement .

The re were more r i g h t t h an I e f t subjects for AU 6 / 7, rough I y

e qual numbers of left and right subjects for AU 2 0 , and

s I ight I y more I e f t than right subjects for AU 1 2 .

Ta b I e R 3 P a r t 2 looks a t t he d is t r i but i on of I e f t ,

right and a symmet r i ca 1 scores with in the start I e cond it i on s

( a break down of the "st a I tº I e '' ent r i e s in Part 1 ) . For AU 2 0 ,

co de r s a greed a b out the pro p or t i on of a symmet r i e s and th a t

the I e were rough I y equal numbers of right and I e f t a sym

me t r i e s in a l l three cond it i on s and in to t a I ( s I i g h t I y , but

no t sign if i can t l y , more r i g h t ) . For AU 6 / 7 the y a greed on

t he t end ency for more right than I e f tº a symmetries in e a ch

cond i t i on and in to t a I ( sign if i can t I y more for both code r s ) .

Th is t end ency was stronger in Jim 's than in Joe 's s c O I e s ,

per h a p s be cause J i In a I so scored re I at i v e I y more a symmet r i e s

than Joe . That Jim scored more a symmet r i e s of s p on ta n e o us AU

& / 7 th a n Joe is the on I y point of d is a greement in the se

res u I ts, but as ex p l a i ne d be low , both code r s a greed a b out

the d e g ree of a symmetry in the s p on ta n e o us cond it i on s vers us

the re ques t e d cond i t ions .

The most cog ent comp a r is on s f or a s sess i ng whether

code r s va I i d 1 y sco red the d e g ree of a symmetry are comp a r i –
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5 O in s of how the two co de r s 5 c or ed d i f f er ent cond i t i on s .

Ta b I e R 3 Part 3 comp a res the de gree of a symmetry ob served

be tween p a i r s of start I e cond it i on s. Both code r s a gree d that

the re were no di f f er en c e s between cond i t i on s for e i t he r AU's

& / 7 or 2 0 . Of course the fa i I ure to f ind d if f er en c e s cou I d

be due to we a k n e s ses in the exper i men t , but the agreement of

code r s a b out the se resu I ts does not imp I i ca t e in va I id i t y a s

wou I d d is a greement a b out resu I ts.

Tab I e R4 comp a res the d e g ree of a symmetry in d e I i be r a te

V e I s us sp on ta n e o us actions based on the scores of two d i f –

fe rent co de r s . For a l I three AU's , the code r s a greed on the

res u I ts of this comp a r is on . AU's 12 and 20 were sign if i can t

I y more a symmet r i ca I in the de I i be r a t e cond it i on , but AU 6 / 7

d i d no tº di f f e I . Thus , even though Jim scored more a sym—

me t r i e s of AU & / 7 with in the s p on ta n e o us cond it i on than Joe ,

they a gree d on the more import a n tº is sue of the comp a r is on

be tween cond it i on s .

Code r. B i a 5.

The in f l uence of code r bi as was possi b I e i n this study

be cause the main co der was the exper i men t e r and k new the

hypo the ses. However , the s c or i ng procedure e I im in a ted most

of the opport un i t y for b i as to occur . Imp or t ant hypo the ses

of t he study in v o I v e d comp a r is on of d i f f er ent cond i t i on s

th a t were scored at I e a st one month a part . Th is in terval ,

comb in ed with the large number of subject s , p r ec I u de d remem—

be r i ng how subjects had been scored . The co de r did no t k now

how to s co r e c on s is ten t w i th hypo the ses a b out rel a t i on s

be tween cond i t i on s . O the r imp or t a n t hypo the ses in v o I v ed
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rel a t i on s be tween the fac i a 1 scores and quest i on a i r e w a r i –

a b I e s which the score r a l so di d no t know . Th is ign or a n ce

not on I y m i ni mi zed b i a s , but a I so strength ened the score r 's

mo t i v at i on to record a symmetry as a c cu r a t e I y a s p ossi b I e in

or d e r to max i mi z e the opport unity to test the se hypo the ses.

In c as e s where the ma in code r 's know I e d g e c ou I d have

b i a se d scor i ng , the r el i a b i I it y of scoring is evidence that

th a t bi as cou I d not have been sign if i can t . Three second a ry

code r s who were n a i ve to the hypo the ses a I I a t t a in ed a c c e p t—

a ble re I i a b i I it y . In the one comp a r is on be tween two na i ve

code r s , rel i a b i I i t y was a t t he same I eve I as between t he

ma in a n d second a r y code r s . A 1 so imp or t a n tº is that code r s

a greed a b out the resu I ts.

Fi na l l y , many of the resu I ts of the exper i men t e i t he r

d i d no t c on f i ■ m the hypo the ses or the y c on tra di c ted them .

Th is is true even for scoring that was most suscept i b I e to

b i a s. For examp I e , the hypo the s is that de I i be r a te request ed

a c ti on s wou I d be I a t era I i z e d left was c on tra di c ted for many

AU s th a t we r e I a ter a l i z ed right . Such in cons is ten c i e s

be tween hypo the ses and find i ngs ind i ca t e that co de r b i a s

could not have been an import a n tº fact or in this study .

An o the r possi b I e s O u I C e of b i as c ou I d have be en a

per c e p tua I b i a s to look a t on e s i d e o f the face more th a n

the o the r . 5 i Inc e code r s saw the face on I y in i ts no I ma I

or i ent a t i on , I a ter a l i t y might be an art if a c tº of this b i as .

Th is b i a s c ou I d no t have been s i gn if i can t in this study

be cause the I at era I i t y o f AU's changed be tween cond it i on s and
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d if f e red with AU .

TAB L E R 1

RELIABILITY CO EFFIC I ENTS BY ACTION UNIT

AU N

sc or ed

1 83

82

6 7

155

6 1 4 1

1 4 1

NOTE: N = number of even t 5

Pears on

r

. 45

... 81

. 83

. 55

. 65

. 85

in vol ved

Kapp a *

correct

29 54

. 56 7 7

. 55 72

. 2 8 5 3

30 56

. & 2 7 7

in coeffic i ent s.

Pears on r 's are based on continuous scores ( -5 to 5) as

per cent c or rect and Kapp as areas signed by the code r s :
based on "Left , Symmetrica I, or Right" categories.

A l l probabil it i e s for coefficient s p K . 0001
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TABLE R2

COMPARISON OF RESULTS BASED ON DIFFERENT CODERS" SCORES

Class if i cat i on of Subjects based on Request ed Act ions

AU C a tegory Joe

1 2

6 + 7

To t a I

N º

Left 8 47

Right 5 29

Symm. 4 24

Left 25

Right 9 32

Symm. 1 2 4 3

7

Left 5 15

Right 1 2 36
Symm. 15 45

Left 1 0 30

Right 1 0 30
Squ in tSymm. 1. 3 39

2 0

COMPARISON OF RESULTS BASED ON DIFFERENT CODERS'

P a r t

AU Category Joe

N º

& + 7 Lef t & 1 8

To ta I Right 1 5 45

Symm. 1 2 3 &

20 Left 7 24

Right 8 28

Symm. 1 4 4 3

1 2 Left 4 27

Right 1 07

Symm. 1 0 6 7

For start le cond it ions,

Left 8 31

Right 1 0 38
Symm. 8 31

N

1 2

5

1 3

1 0

1 0

1 1

1 3

Jim

*

70

30

0

33

17

50

24

33

42

39

30

3 0

35

42

22

AU C at egory

1 Left

Right
Symm.

2 Left

Right
Symm.

1 + 2 Left

To t al Right
Symm.

20 Left

Right
Symm.

TABLE R 3

N

4

8

4

2

4

Joe

º

25

50

25

1 3

80

07

25

75

0

25

41

33

Bob

N º

0 0

1 2 75

4 2.5

1 07

13 8.7

1 07

2 1.2

1 3 81

1 06

3 25

& 50

3 25

500RE 5

1 --Class if i cat i on of Subjects during Sp on taneous Act i on s

Jim

N º

4

2 1

9

1 2

1 1

9

09

& 4

27

38

34

2 8

33

07

60

Cond it i on

5 t art le

Star t le

A ren't you happy?

cond it ions .

scores are a cross a l l 3 start I e no is e
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TABLE R 3

Part 2–-D is tribution of Asymmetry Sc or es in St art I e Cond it ions

Unant ic ip at ed Antic ip at ed In h i b it To t a 1

Left Right Symm. Left Right Symm. Left Right Symm. Left Right Sym.

20 Jim N 7 7 15 2 8 1 6 3 5 12 12 20 4 3

* 24 24 52 08 31 62 1 5 25 & 0 1 & 27 57

20 Joe N 3 4 18 3 4 1 4 3 4 7 9 12 39

* 12 16 72 1 4 1 9 6, 7 21 28 50 1 5 2 0 65

6 / 7 Jim N 2 1 4 1 7 2 1 4 1 & 0 1 3 20 4 4 1 53

* 0 & 42 52 0 & 4 4 50 0 39 61 04 42 54

6 / 7 Joe N 4 7 20 1 9 21 2 6 22 7 22 63

* 13 22 6 4 03 29 68 07 20 73 08 2 4 68

NOTE: A cross cond it ions, the code r s a greed that more right than left
a symmetries of AUs 6 17 occur red ( p ( . 05), but no later a l it y for AU 2 0.
The number of subjects was not equal for each code r in s it u at i on s
where the code r s did not a gree on the number of actions to score.

TAB L E R 3

Part 3--D if f erences between start I e cond it ions

AU Code I #Ss with Greater Asymmetry in each Cond it i on

Unan t . vs. An tº. Un a n tº. vs . In h i b it Ant . vs In h i b it

Unant . ) Ant . ) Eq. Unant . ) Inhib. ) Eq. Ant . ) Inhib. ) Eq.
N \ N º N \, N º N º N \ N º N \ N \,

20 Jim 8 (33) & ( 25 ) 1 0 ( 4.2 ) 4 (20) 5 (2 5) 1 1 (55 ) 2 ( 1.2 ) 3 ( 18) 1 2 ( 70 )

2 0 J 0 e 3 ( 1 7 ) 2 ( 1 1 ) 1 3 (7.2 ) 3 (2 3) 5 ( 38 ) 5 ( 38 ) 4 (33) 4 ( 33 ) 4 ( 33 )

6. / 7 Jim 7 (22 ) 9 (28) 16 (5 0 ) 7 (21 ) & ( 18) 20 (61 ) 7 (22 ) 5 ( 1 & ) 2 0 ( 6.2 )

6 || 7 Joe 8 (28 ) 7 (2 4 ) 1 4 (5 0 ) 8 (28 ) 7 (2 4 ) 1 4 (5 0 ) & ( 2 0 ) 6 (2 0 ) 1 7 (60)
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TABLE R 4

D IF FERENCES BETWEEN SPONTANEOUS AND DE LIBERATE ACTIONS

AU Co der Cond it ions De liber a t e ) Sp on taneous ) Equal

20 Jim Start le vs Request 1 9 7 4

20 Joe in rt 1 3 7 3

6. / 7 Jim rt -- 1 3 1 7 3

6. / 7 Joe ri rt 1 5 1 1

12 Jim Happy Q's vs Smi le Req 1 3 1. 2

12 Joe -- it. 1 1 2

NOTE: Sc or es for the s p on taneous start I e actions were aver ages of the
three start le no is e cond it ions. Sc or es for the de liber a te request ed
a ct ions were aver ages of the sever a l actions per formed. On 1 y one
sp on taneous happy act i on was scored for each subject . Wilcox on signed –
ranks tests showed that de liber a t e a c ti on s were more a symmetric a l than
spont an e o us actions of AU 20 ( Joe, p ( . 05; Jim, p K. 001 ), but ther e was
no difference for AU's 6 / 7.
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APPEND I X S

PRODUCTION OF STARTLE NOISE

Equipment

The st a rºt I e st imu I us used in this study was a white

no is e gener a ted by a 5837 in te g rated c i r cu i t . The signa I

from this chip was sw i t c he d e I e cit r on ic a l l y and fed to two

st er e o high f i de I it y amp I if i e r s that drove the he ad phones

and speakers . Choice of amp I if i e r s was based on the abi I i t y

to amp 1 if y sign a 1 p u I ses quickly ( s I evra t e ) and the amount

of power a va i lab le for a mp I if y i ng trans i ent s ( dynamic he a d -

room ) . The headphones were chosen be cause they cou I d de I i –

ver high sound pressure I eve I s , f i t c om for t a b ly, and a I I owed

the subject to hear the exper i men ter. Four high f i de I i t y

speaker un i t s and two PA speakers were st a c k ed d i rect 1 y

be h ind the subject ' s sea t , a b out six in ches from he r he a d .

The sound f i e I d from this a r r a y was wide , r a the r than from a

sing le point , In in i mi z i ng the effects of room bound a r i e s and

head pos i t i on on in ten si ty.

5p e a ke r s were used in a did it i on to the head phones be -

C & use during prete sting , it was c I e a r that they marked ly

in creas ed the cap a c i t y o f the no is e to start I e . Th is in —

crease was out of pro p or t i on to the in crease in a c tu a 1 sound

pressure level which was marg in a I ( see be I ow) . Subject i v e –

ly , th is effect was compe l l i ng , and subjects c I e a r I y a p

pe a red to have great er responses to t he comb in a t i on of

speakers and he ad phones than to head phones a 1 one . The sound

seemed to have a more p a 1 p a b I e form and was more no x i o us .

Perhaps this effect was due to sound waves h i t t i ng the face
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Q r. body r a the r than be in g c on f ined to the p I a c e where t he

he ad phones res t e d . A 1 so , the s p e a ke r s p r o v i de d he a v i e r ,

fe I t low frequencies th a t may have res on a t e d with body

or g a n s .

Me a = u rement of So und Fre s = u re. L. e.ve I

Me a surement of sound pressure I eve I s ( 5 PL ) produced by

t he audio equipment used in this study was made to pro v i de

gui da n ce for rep I ic at i on by other rese a r chers . SPL i s , of

C O U L S e , on I y one f a c to r tha t c on tri bu t e s to the per c e i v ed

I o ud n e s s of a sound , and loud n e s s is on 1 y one fact or contri –

but i ng to he cap a c i t y of a sound to start I e . SPL was me a s—

ur ed us i ng a B r u e l and Ka e jr Fre c is i on Sound Lev e I Me t e I

Type 2 2.03 and its as so c i a ted 4 1 34 m i crophone e I ement . The

"A" we i g h ting , f a st r e s p on s e s ca I e was used . To me a sure the

out put from the head phones or head phone / speaker comb in a ti on ,

a non-st and a r d he ad phone coup I er was used . This coup I e I was

a p I exig I as s c y I in d e r 1 1 / 2 in ches in in n e r d i ame t e r and 7 / 8

in ches de ep f i t t i ng a round the B & K' s m i crophone which was

3 / 4 in ches from the d i a phram of the microphone. The micro

ph one was p I a c e d in the approxima t e cent e r of a n i Ina g in a ry

subject ' s he ad s i t t i ng in the cha i r , 1 1 in ches f I o In t he

speaker 's f r on tP a n e I s . The micro phone d i a phram was per p en —

d ic u I a r to the wave fºr on tº of the speakers ' s sound , but p a r a I –

I e I to the he ad phone 's sound . The he ad phones were p I a c e d on

to p of the coup I er .

The b a c k g round SPL be for e the subject re c e i v ed t he

st a r t I i ng no is e was 49 dB. The continuous out put of the
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head phones a I one was 1 1 6 dB , and of the speakers a I one

( with out coup le r ) was 1 1 9 d B . To get he r , he ad phones and

speake r s p r oduced a continuous out put of 1 21 dB. B a lance of

t he speaker st a c k was a ss essed by mov i ng the micro phone

{ w I thout coup I e r ) to he c e n ter I i n e o f e a ch speaker st a c k

which was 7 in ches from the cent er of t he two speaker

st a c k s . Ch a nine I b a l ance was with in 1 dB. Me a sure men t s of

he ad phone b a I a n c e s h owed equal out put from each cup . Com

b in ed SPL from the speaker / head phone comb in a ti on was a 1 so

b a I ance d with in 1 d B . The vari a bi I i t y in SPL of 8 0 in s e c

pu 1 s e s was no gre a ter than 1 dB as read from the B & K's

"f a st" me a sur in g sca I e . A I though the he ad phone coup I er used

to make the me a surement s above was no t st and a r d , an audio

consul tant me a sure d he ad phone out put a l one using a st and a r d

B & K coup I er to a s sure it s b a I ance and out put . Comp a r is on

of the me a su rement s a b o we w i th the se me as u rement s ind ic at ed

that the no n s t and a r d me a surements were as much as 4 dB I owe r

th a n the s t and a r d me a su rement s .
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APF END I X Y

DER IV AT I ON OF SCORES FOR UN I LATE RAL ACT I ONS

An appro p r i a t e s c or e was need e d to a na I y z e un i I a t e ■ a 1

a c t i on s . One a 1 t e r n a ti ve was to cons i de r s imp I y the in ten

si ty of the act i on on the side the act i on was reques t e d .

This score does not give any in format i on a b out the a symmetry

of t he a c ti on or whether the act i on was un i I at era I . Fo I

examp I e , two subjects might both have produced an in tens i t y

of 4 on the re ques t e d s i de , but one might have made a sym—

me t r i ca 1 a c ti on and the other a un i I a t era I act i on . A be t t e r

s c o I e should t e I I some thing a b out the symmetry or un i I a t e I –

a l i ty of the act i on be cause the re a re no hypo the ses a b out

how the simp I e i n ten s it y scores a re r el a t e d to o the r va I i –

a b l e s .

An o the r a 1 t e r n a ti ve was to use the se p a rate a symme try

s c q r es f or the right and I e f t un i I at era I I e quest s . The

in format i on the se sc or e s p r o v i de a b out an act i on th a t the

subject was a ske d to make a symmetric a l i s m i ni ma I and depen

de d up on the act i on re quest ed. When a un i I a t e r a l a c t i on is

request ed on the right , the a symmetry score shou I d be right ,

when on the I e f t , the score shou I d be left . Tab I e Y 1 shows

th a t this p a t t e r n was genera I I y obtained . On 1 y f or b row

a c ti on s did a large pro p or t i on of subject s seem unab I e to

per form a c ti on s a s reques t e d . Over a l l the reques ts f or

un i I a t e r a l act i on s in Tab I e Y 1 , 69 per cent had an a symmetry

s c O I e c on s is ten t with the re quest . Of the b row a c t i on s

a l one ( AU s 1 , 2 , and 4 ) , on I y 36 per cent fol I owed this p a t

term while 90 per cent of the other actions f o I I owed i t . A
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score was need ed that cou I d d is crim in a t e among the subject s

who per for me d the act i on a s re ques t e d .

A no the r reas on for reject i ng the se se p a rate a symmetry

s c O i■ e s we s th a t t he re were no hypo the ses r e g a r d i ng them .

For example, the re was no hypo the s is a b out how the as y mme try

of a un i I a t era I a c ti on re ques t e d for the left side wou I d be

re I a t e d to the side subjects favo red in making a un i I a t e r a I

reques t o I the side they r a ted a s e a si e r to make i t on .

(The re were on I y chance c or re I at ions between t he se p a rate

a symmetry sc or e s and other me a sures in this study . ) The re

we r e hypo the ses a b out which side subject s c ou I d do a be t t e r

un i I a t e r a 1 a c t i on on and which side the y wou I d r a te e a si e r

or f a v or . Wh a t was need e d was a score that wou I d rev e a I the

rel a t i ve a symmetry of the two re quests . Th is sc or e wou I d

ref I e c t how much be t t e r a un i I a t era I act i on was per formed

when re ques t e d for on e s i de than for the other . The s C or e

need ed to be a na I o go us to o the r s c or e s that ind ic at ed how

much stronger an a c ti on was on on e s i de , how much e a si e r an

a c t i on was on on e s i de , etc .

I tº w i I 1 be help ful for d is cus sing the der i v at i on of

such a score to in troduce some term i no logy that describes

un i I a t era I a c ti on s . The subject s were a ske d to per form a

un i la t era I a c ti on on one s i de , and , a f t e r war dis , o n the

o the r . The side on which the act i on was request ed wi I. I be

cal I ed he re the "on s i de" be cause this is the side where the

a c ti on sh ou l d O C C u I . The o the r s i d e will I be c a l l ed t he

"O f f s i de' be c a use no act i on shou I d occur he re. The se d is -
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t in c t i on s were re f l e c t e d in the in struct i on s to subject s

which ex p I ic i t I y state d that the y shou I d show the act i on on

on I y on e s i de and no t on the other . Thus, for every I e -

ques t e d un i I at era I a c ti on the re was a n of f s i de in tens i t y

s c O I e and an on side in tens it y score , I e g a r d I e s s of whether

the re quest was for a n a c ti on on the right or the left side .

The simp I est score that might be conside re d is whether

the subject could do a un i I a t era I act i on on on e s i de but no t

O m the other . The separa t e a symmetry scores for each uni

I a t era I I e que st re f l e c t how we l l a subject c ou I d do t he

a c ti on on on e s i de , but the y do not ind ic a t e any thing a b out

how the we l l the re quest for the other side was per formed .

Again, in or d e r to de term i ne whether the subject could do an

act i on on on l y one side of the face, one need s to know the

sc or e s for both s i d e s . Us in g the a symmetry scores for e a ch

request se p a r a t e I y w i I I not suf f ice .

Tab I e Y 2 looks at a symmetry scores for both the right

and left un i I a t era I re ques t s conside red to get her . I t shows

how many subject s h a d a symmetry cons is ent with both re quest s

o r had on l y left , on I y I i g h t , or on I y symmet r i ca 1 scores .

A gree in g w i th Tab I e Y 1 , most subjects could produce a sym—

me try that was cons is ten t w i th both reques t s for most of the

act ions except the b row a ct ions . On I y for the b row a c ti on s

d i d 3. I a r ge pro p or t i on of the subject s have di f f i culty

producing a symmetry cons is tent with one or both reques ts. A

be t t e r sc or e wou I d d if f er ent i a t e among subjects who had

a symmetry cons is ten t w i th both reques ts and thus r et a in more

subject s in the an a 1 ys is .
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One a p pro a ch wou I d be to use on 1 y true un i I at era I

a c ti on s a s t he c r i t e r i on for whe the r a subject can do 3.

unil a t era I act i on on the reques t e d side of the face. A true

un i I a t era I a c ti on shou I d have an in tens i t y of zero on t he

of f s i de , but movemen t c ou I d of ten be de t e c ted on the of f s i de

of b o th the right and I e f t un i I at era I reques ts. Ta b le Y 3

shows f or each a c ti on re ques t e d how many subject s d i d &

right o r a I e f tº un i I a t era I act i on with an of f s i d e o f z e i■ O

in tens i t y . For many of the act i on s , on I y a few subjects

cou I d do a true un i I a t e r a l act i on on e i t he r s i de . Th i s 1 a c k

of a c tu a l unil a ter a l movements would me an an unaccept a b le

I oss of subjects from the a na I y s is of the se actions if thi 5

c r i t e r i on were used .

Table Y 3 a 1 so shows that some subjects cou I d do a trul y

un i I at era I act i on for both the right and the I e f t un i I at era I

request s . For examp I e , the to t a 1 of subject s who di d a right

un i I at era I p I us those who did a I e f t un i I a t era I AU 2 0

exceeds the number of subject s , ind ic at i ng that some sub

ject s must have do ne both . For most of the AU's , it was

ob v i o us du ri ng sc or i ng that some subjects could do a true

unil a t era I for both reques t s . Some way was needed to de c i de

which of the two un i I a t e r a l a c ti on s was be t t e r .

One so I u t i on might be to chose the un i I a t era I a c t i on

th a t had a greater on side in tens i t y . Suppose the request

for a right act i on showed an on side in tens i t y of 4 while the

on s i de in tens i t y for the left a c t i on was 3 with the of f s i de

in tens i t i e s zero in both request s . The right un i I a t era I
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a c t i on m i g h t be cons i d e red a more o r be t t e r un i I a t era I

be cause more of the act i on c ou I d be shown or i so I a t e d on the

right side than the left .

Th is so I u t i on suggest s that us i ng the on side in tens i —

t i e s a I one might prov i de the b as is for de term in i ng which

s i de showed the be t t e r u ni I at era I , re g a r d 1 ess of whether the

act ions were t rul y un i I at era I or not . If the re was a great —

e r on s i de in tens i t y for e i t he r the right or left reques t ,

th a t wou I d be the be t t e r u ni I a t e r a I . For example, s up pose

t he 5 c O i■ e f or a right un i I a ter a l r eque st h a d an on s i de

in tens i t y of 4 and an of f side in tens i t y of 1 , wh i I e the

reques t for a left act i on had the c or respond i ng in tens i t i e s

of 3 and 1 . The right reques t e d a c ti on wou I d be c a l l ed the

be t t e r un i I a t e ■ a I , and this is sens i b I e bec a us e i t is t he

more a symmet r ic a l .

Th is for mu I a works we l l when the of f s i de in tens i t i e s

a re c on stan t ( e. g . , both 0 or both 1 , e t c : ) , but the re are

problems when the of f side in tens i t i e s vary as the y do in

this study . For examp I e , s up pose the re ques t for a right

un i l a ter a I produced an on s i d e i n tens i t y of 5 and a n of f s i de

in tens i t y of 5, while the re quest for a I e f t un i I a t e r a l

produced an on side in tens i t y of 4 and a n of f s i de in tens i t y

of 1 . S imply cons i de r i ng the on s i de in tens i t i e s wou I d

sel ect the right per formance as the be t t e r u ni I at era I , but

this wou I d be m is lead i ng be cause this a c ti on was not on 1 y

b i I at era I , it could have been symmet r i ca 1 while the re ques t—

ed I e f t un i I at era I was qu i t e a symmet r i ca I . C on s i de r a 1 so

the c as e where both on s i d e i n tens i t i e s a re the same , but the



1 38

of f s i de in tens i t i e s vary . I tº wou I d be use f u I to us e the

of f s i de in tens i t i e s to de c i d e which was the be t t e r try f or

t he un i I a ter a l a c ti on , but us i ng the of f s i de in tens i t i e s

a I one wou I d resu I t in the same kinds of d i f f i cu i t y as us i ng

the on s i d e a I one .

The examp I e s a bo v e i I I us tra t e a host of p rob I ems th a t

res u I tº from conside r i ng on I y the on side in tens i t y and ign or –

in g t he of f s i d e i n tens i t y ( or v i c e – vers a when der i v i ng 3.

s C. O I e for un i I a t era I act i on s. I tº suggest s that & be t t e r

a p pro a ch wou I d be to cons i de r the di f f erence be tween t he

on s i de and of f s i de in tens i t i e s . I f the right o r I e f t

reques t e d per formance had a bigger d if f erence, that would be

t he be t t e r u ni I a ter a l . However , the re is a more ref in ed

na e & s u i■ e of the d i f f erence between the se in tens i t i e s : t he

a symmetry score . Thus, in this study , the be t t e r u ni I at era I

a c t i on is de fined a s the request ed un i I a t e r a l per formance

which showed the gre a ter a symmetry . Fu r the r more , a sca I a r

va I u e was ca 1 cu I a t e d to ref I e c tº how much be t t e r one reques t

w & S by taking the difference between the a symmetry s co r es

for the two re ques ts. This method of ca 1 cu l at i ng a score for

un i I a ter a I movement s a I I owed a I I of the subject s who sh owed

an act i on to be in c 1 u de d in the a na I y s is . AI 1 the subject s

who showed on l y a right or on I y a left a symmetry in Tab I e Y2

we nº e a s signed this score , and a l l the subject s who sh owed

a symmetry cons is ten t w i th both request s were a s signed 3.

s c o i■ e b a se d on the d i f f erence in sc or e s for the two s i d e s .

Subject s who showed on I y symmet r i ca I act i on s were a s signed a
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be t t e r u ni I at era I score of zero .

Some di f f i cult concept u a l is su e s are h and I ed be t t e r by

def in i ng t he be t t e I un i la t e r a l as the more a symmet r i ca I

a c ti on . F or examp I e , cons i de r the re quest for 3. right

un i I at era I as h a v i ng an on side in tens i t y of 1 and an of f s i de

in tens i t y of 0 and the left request h a v i ng 3. 5 and 1 ,

respect i v e I y . Even though the right request was 3. t r u e

un i I a t e r a l , it would be m is I e a di ng to ca 1 I i t t he be t t e r

un i I a t e r a 1 be cause the I e f t per for man c e s h owed a gre a ter

a b i 1 it y to is o late much act i on on on e s i de and l i t t I e act i on

on the o the r . When scoring the se r a re even ts, i t seemed

c I e a r th a t the subject c ou I d e a si I y turn on the On e s i de

that was scored as a big a symmet r i ca I action ( I e f t in this

examp I e ) , but could no t d o the same when the o the r s i d e was

requested , as though the of f side wou I d move if to o much were

a t t empted on the on s i de .

Ha v i ng de f in ed the be t t e r u ni I a ter a l as the more a sym—

me t r i ca 1 a t t empt to per form a un i I at era I a c t i on , i t is

in struct i ve to comp are re I at i v e i n tens i t i e s for the on s i de

and of f s i de be tween the be t t e r and p o or e I a t t empt . The

st r ong re I at i on ship be tween the se me a sures is report ed in

the resu I t s ( Tab I e 1 1 ) , and shou I d pro v i de c on f idence in the

f in a 1 def in it i on be cause it is high l y re I a t e d to the o the r

sc or e s that were re je c ted a b o ve .





1 4 0

TABLE Y1

NUMBERS OF UN I LATERAL ACTIONS WHICH WERE RIGHT, LEFT,
AND SYMMETRICAL FOR BOTH THE RIGHT AND LEFT REQUESTS

Act i on

AU

AU

AU

AU

AU

AU

AU

AU

AU

AU

1 + 2

6. / 7

1 0

12

20

45

To tal

For the Right Request
the act 1 on was .

Left

3 0

Symmetrica I

1 3

16

9

20

1

:
60

Right

1 1

1 8

1 8

3

3 1

22

21

31

29

3 1

Z 1.5

For the Left Request
the act i on was .

Left

1 0

7

1 0

8

29

2 3

26

32

Z 8

30

2 03

Symmetric & I

1 2

1 1

7

1 7

1

:
57

Right

:

4 4



TABLE Y2

1 4 1

COMPARISON OF ASYMMETRY SCORES FOR THE RIGHT AND THE LEFT

UNILATER AL REQUESTS SHOW ING HOW MANY SUBJECTS PRODUCED ACTIONS

CONS ISTENT WITH BOTH REQUE STS OR HAD ONLY LEFT OR ONLY RIGHT OR

NO

With B0 th

Requests
Act i on

AU 1 2

AU 2 3

AU 1 + 2 4

AU 4 0

AU & / 7 27

AU 9 1 6

AU 10 1 9

AU 1 2 3 0

AU 20 27

AU 45 28

* A to t a 1 0 f

A symmetry
Cons is tent

5

On 1 y Showed
Left Right

As ymmetryAs ymmetry

8 9

7 16

7 1 7

8 4

2 4.

7 6

7 2

2 1

1 2

2 3

even t s a cross 3 AU's

categories of this table.

On 1 y Showed

did

ASYMMETRICAL SCORES FOR EITHER REQUEST

5 howed No To tal

As y mme trical
Act ions

28 k

30

31

28 &

3.3

29

29

33

30 &

33

not f it in to the



TABLE Y 3

NUMBER OF SUB J E CTS WHO PERFORMED TRUE UN I LATE RAL ACT I ONS

WITH AN OF F S I DE OF Z E R O INTENS ITY FOR THE

R I GHT AND L E FT UN I LATE RA L RE OU E STS

Number of Sub je c ts who Per formed :

Right Le f t To t a I

Uni I a ter a I Uni I at era I N

Request A c t i on

Right AU 1 4 0 3 0

Le f t AU 1 2 2 3 0

Right AU 2 9 2 3 0

Le f t AU 2 4 4 1 4

Right AU 1 ( i In 1 + 2 ) 3 0 29
Le f t AU 1 ( in 1 + 2 ) 2 2 3 1

Right AU 2 ( i In 1 + 2 ) 6 1 3 1
Le f t AU 2 ( i n 1 + 2 ) 3 4 3 1

Right A U 4 0 1 2 9

Left AU 4 1 O 2 8

Right AU & ( i n & / 7 ) l 4 0 22

Lef t AU & ( in 6 / 7. ) 0 1 6 2 3

Right AU 7 ( i In 6 / 7. ) 1 33
Le f t AU 7 ( in 6 / 7. ) 0. 1 3 3

Right AU 9 9 1 2 9

Le f t AU 9 0 12 2 8

Right AU 1 0 1 4 1 27

Le f t AU 1 0 0 1 8 2 8

Right AU 1 2 7 0 33

Lef t AU 1 2 0 9 33

Right AU 2 0 2 1 O 3 0

Le f t AU 2 0 0 22 3 1

Right AU 45 2 1 0 3 3

Le f t AU 45 0 22 3 3
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