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INTRODUCTION

A few yea rs back , I (Levenson , 1994 ) tr ied to a nswer th e q uest ion : ``W ha t

a re the fu nct io ns o f em o tion?’ ’ T h e o pen ing pa ragraph (p. 123) o f m y

respo nse st ill cap tu res t he essence o f m y view:

Emotions are shor t-lived psycho logical-physiological pheno mena tha t repre-

sent ef ® cient modes of adap ta tion to changing environmental demands.

Psycho logically, em otions a lter a tten t ion , sh ift cer ta in behaviors upwa rd in

response h iera rch ies, and act ivate relevan t associat ive netwo rks in m emory.

Physiologically, emot ions rapidly organ ize the responses of d isparate b iolo-

gical systems includ ing facial expression , so mat ic muscular tonus, vo ice tone,

aut onom ic nervous system a ct ivity, and endocr ine act ivity to produ ce a

bod ily milieu that is op t imal for effective response. Emot ions serve to estab -

lish our position vis-aÁ -vis our environment , pu lling us toward cer ta in peop le,

ob jects, act ions and ideas, a nd pushing us away from others. Emot ions a lso

serve as a reposito ry for inna te and learned in¯ uences, possessing cer ta in

invarian t featu res, and o thers tha t show considerable var iat ion across ind i-

vidua ls, groups, an d cu ltu res.

In th is a r t icle I will revisit th is issue in grea ter d ep th , st a r t in g by

presen t in g a two -syst em funct ion a l m od el o f the em otion syst em , an d

then app lying th is hyp o th etica l m od el to d iscuss th e fo llowin g top ics

rela ted to the in trapersona l fu nct ions o f em o tion : (1) cop ing with envir-

on m en t a l ch a llenges; (2) t he ``und o ing’ ’ fu nct ion o f posit ive em ot io ns; (3)

sh ift in g behavio u ra l an d cogn it ive h iera rch ies; (4) sub jective exp er ience;
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(5) p rovid ing associa t ive st ructu res in m em ory; (6) gro up d ifferen t ia tio n ;

an d (7) in d ividu a l d ifferen t ia t ion . M uch of wha t fo llows is b ased on and

d er ives from em pirica l ® nd in gs, bo th fro m m y own work a nd from the

wo rk o f o th ers. Bu t a t severa l ju nctu res, I h ave a llowed m yself to m ove

b eyon d th e d ata a nd engage in wha t is clea r ly specu la t ive th ink in g ab ou t

m a t ter s o f bo th form and fu nct ion . Fo r t hese for ays in to the rea lm of t he

con jectu r a l, I b eg the reader ’s in du lgenceÐ th ere is st ill m uch th a t is no t

k nown ab ou t th e in tr aperson a l fu nct ion s o f em ot io n and it is com pelling

to try to ® ll in the gaps t o p resen t a m ore com p lete, an d , I h ope, m ore

testab le, m odel.

DESIGN OF THE HUMAN EMOTION SYSTEM

I s the hu m an em otion system a m asterp iece o f design or the u lt ima te

k lu dge? T h is conu ndrum resu lts fro m the fact t ha t o f a ll o f the bu ild ing

b locks th a t m ake up hu m a n b eings, som e of th e evo lu t iona rily o ldest a s

well a s som e of th e n ewest a re foun d in th e em o tion syst em . T h is con-

¯ uence o f o ld and new m akes fo r an extrem ely com p lex system , on e tha t

o ften serves us extrem ely well a s we n aviga te th e st resses, cha llenges, and

o ppo rtu n it ies o f life, bu t at o ther t imes bedevils an d p lagues us, even

u nderm in in g our hea lth . In t h is p aper, I will p resen t a two -system m o del

o f em otion an d rela te th is d esign to th e m a jo r int r aperson a l fu nct ions t ha t

a sm a ll set o f ``ba sic’ ’ em o t io ns serve. In t he d esign of a ny com plex syst em ,

fo rm an d funct ion a re in t ima tely in ter twin ed and u lt im ately co determ in ed .

T h us, to und erst and the funct ions o f em o tion , on e m ust consid er th e

d esign o f the em otio n system and vice ver sa . H ere, I st a r t by con sider ing

th e ba sic design .

M any h um an syst em s need to o n ly do o ne th in g, bu t need to d o it

exceed in gly well acro ss the en t ire lifespan . T he h um an hea rt is a p r im e

exam p le o f th is k ind of h igh ly specia lised system . D esigned to circu la te

b lood a nd nu tr ien t s t o the rest o f the body, the fou r-cha m b ered hum an

h ea rt is a m asterp iece o f simp licity o f d esign . I t is a p owerfu l and durab le

m uscle tha t con t racts app roxim a tely on ce per second , with a syst em of

sim p le va lves tha t con tro ls the d irectio n o f b loo d ¯ ow th rou gh its

cha m ber s. I t ha s two pr imary o pera t in g pa r am eters tha t can b e a ltered

in respo nse to cha nging b od ily d em an ds: I t can b ea t faster an d it can

b ea t ha rd er. O ver th e cou rse o f an average lifet ime, an average h ear t will

go th rou gh its sequ ence o f con tr act in g a nd rela xin g approxim a tely 2.5

b illion t im es, pum p ing tens o f b illions o f ga llons o f b lo od . T h e h ea rt is

sup erb a t pum ping b lo od bu t it is no t very good a t a llo ca t ing b loo d .

F aced with t he constan t ly chan gin g dem an ds o f the va riou s p a rt s o f t he

b ody th at depend on it , t he h ear t can o n ly in crea se o r d ecrea se its overa ll

o u tp u t an d cann o t d o m uch ab ou t d ist r ibu t ing resou rces am o ng th ese
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com p et in g d em an ds. To serve th is lat t er need , th ere is a m uch m o re

com p lex va scu la r system capab le o f d ifferen t ia l act io n th ro ugh ou t th e

bo dy, a ugm en ted by o ther system s th at regu late b lood volum e, b loo d

chem ist ry, b lood oxygen at ion , and the like. C o m p ared to the hea rt , these

auxiliary con t ro l system s have a m uch la rger num ber o f op era ting pa r a -

m eters an d a re capab le o f m uch ® n er degrees o f ad justm ent in respo nse to

the ever-ch angin g dem a nds o f th e o rgan ism .

T hese k ind s o f two -system schem esÐ simp le, p ower fu l co re system s

tha t d o a lim ited nu m b er o f th ings exceed ingly well, su rro und ed by

soph ist ica ted an d com p lex con t ro l m echan ism sÐ con st it u te a very power-

fu l design m etaphor. Foun d in p laces a s d ispa ra te a s the hum an ca rd io-

va scu la r system and in m o dern redu ced instru ct io n set com pu t ers (where

the cen t ra l p ro cessin g un it do es o n ly a few sim ple th in gs bu t do es t hem

blazingly fast , a nd add it io na l con tro ls a re imp lem en ted in com plex an d

h igh ly ¯ exib le so ftwa re), two -syst em design s h ave the advan tage o f being

capable o f h igh levels o f a dap tab ility wh ile m a in t a in ing a co re ``failsa fe’ ’

system d esigned to keep on do ing the m ost essen t ia l wo rk no m a tter

what .

HUMAN EMOTION: A TWO-SYSTEM DESIGN

T he h um an em ot io n syst em lends itself t o d escr ip t ion in t erm s of a two -

system design , with the two syst em s con tr ibu t ing d ifferen t ia lly to the

va riou s in trapersona l and in t erp ersona l fun ctio ns th at em otio ns serve.

A t th e co re o f t he em ot io n syst em is a rem arkab ly d urab le, simp le, an d

ef® cien t `̀ p rocesso r ’ ’ , d esign ed ea rly in evo lu t ion to cope effect ively with a

few very basic, u b iqu ito us p rob lem s (e.g. E km an , 1992 ; L aza ru s, 1991 ;

L evenson , 1994; Tooby & C osm ides, 1990) in t im e-tested , h igh ly p red ict -

ab le, and qu it e a u to m a tic (e.g. Z a jon c, 1984) ways. Su rroun d ing th is co re

system is a m o re recen t ly evo lved , h igh ly ¯ exib le, and m uch less p red ict -

ab le set o f con tro l m echan ism s tha t a re designed to in ¯ uence the act io ns o f

the co re system . W hereas the co re system is la rgely ha rd -wired and n o t

capable o f m a jor m o d i® ca tion in respon se to exp er ience, t he con tro l

m echan ism s a re exqu isit ely sen sitive to lea rn in g, ® n e-tun ing th eir o pera t-

in g pa r am eters acro ss the cou rse o f life. Im po rta n t ly, the ba sic in tegr ity o f

the co re system is no t com p rom ised in th is designÐ the co re system

con t inu es d o ing wh at it is design ed to d o th roughou t t he lifespa n . T h e

in ¯ u ence o f th e co n tro l system is effected la rgely ou tsid e o f t he co re. T h e

con tro l system acts o n the `̀ inp u t ’ ’ to t he co re system by a lter in g the

cond it io ns th a t set th e co re system in to act ion (e.g. L aza ru s, 1991 ;

Scherer, 1984; Sm ith & E llswort h , 1985), an d it acts o n the ``ou tpu t ’ ’ o f

the co re system by in tercep t in g t endencies to respond to p ro to typ ic situ a-

t ion s in ch a r acter istic, stereo typ ica l ways an d m odu lat ing th e tr ansla t io n
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b etween response tendencies and resu ltan t b eh aviou rs (e.g. E k m an &

F riesen , 1969; H ochsch ild , 1979).
1

THE CORE SYSTEM: ORCHESTRATING
RESPONSES TO PROTOTYPICAL CHALLENGES

T h e core em otion a l system in hum an s sha res a nu m ber o f fea tu res in

com m o n with em o tion a l syst em s in in fra -hu m an sp ecies inso fa r a s th ey

evo lved to so lve a set o f elem en ta l p rob lem s (e.g. E km an , 1992 ; L a zarus,

1991; L evenson , 1994 ; Too by & C osm ides, 1990) tha t a re fa ir ly co m m on

to a ll species a s they in tera ct with th eir ext erna l environm en t , with

con speci® cs, and with m em b ers o f o ther species. T h e co re system has

a ll o f the capab ilit ies necessa ry for p ro cessing incom ing info rm a t ion
2

con t inuou sly and for detect in g a sm a ll num ber o f p ro to typ ica l sit ua t io ns

th a t have pro foun d im plica tio ns for the o rgan ism ’s im m ed ia te well-being

an d lon g-term surviva l. H aving recogn ised in the st ream of inco m ing

p ercep tua l in form a t ion the con ® gu r a tio n o f fea tu res th at de® n es o ne of

a sm a ll num b er o f p ro to t yp ica l situa t ions, th e co re syst em act iva tes an

em o tion , wh ich is com prised o f a set o f respo nse t end encies t ha t have

b een selected by evo lu t ion for their h igh probab ility o f dea ling su ccess-

fu lly an d ef ® cien t ly with t he p rob lem s p osed by tha t pa r t icu la r situ a tio n .

T h e con ® gu ra l fea tu res o f th e p ro to typ ica l sit uat ion an d th e exa ct fea -

tu res o f t he respon se package that is recru ited d iffer fro m species to

species (e.g. d ifferen ces acro ss species in wha t const itu tes a p reda to r

an d in the acou stic qu a lit ies o f a fea r voca lisat ion ), bu t th e ba sic p u r-

p ose an d o pera t io n o f th e co re syst em is th e sam e (i.e. m a tch in g envir-

o nm en ta l even ts to p ro tot yp es; recru it ing and orchest ra t in g th e

appro p r ia te response).
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1
A num ber o f other two -syst em views of em ot ion have been po stu lat ed . D imensiona l views

o f emo tion , m any of wh ich em phasise com pet ing p rocesses, su ch as approach and avoidance

(e.g. D avidso n , 1992) o r appet itive and aversive p rocesses (e.g . L ane, Reiman, Brad ley, &

L ang, 1997; Lang, Brad ley, & Cu thbert , 1990), con tinue to exert a m a jo r in ¯ u ence in

contem pora ry em o tion th eo ry and research. These m odels focus on how emo tions a re

o rgan ised a long p rim ary dimensions and then sea rch fo r th e neu ra l su bstrates o f tho se

d im ension s. Two-syst em m odels th at em phasise d ifferent funct iona l qualities o f emo t ion ,

m o re a long the lines of the model I have presen ted, h ave a lso been p roposed. T hese include

G ray’s (1986) behaviou ra l act ivat ion and behaviou ra l inh ibit ion system s and L eD oux’s (1994)

Type I (imm edia te, elicited , sp ecies-speci® c) and Type II (em it ted, individua l-sp eci® c) emo -

t iona l respon ses. Cu rrent ly, th ere a re simp ly insuf ® cient d at a available to enab le us to choo se

am ong the com pet ing m odelsÐ ea ch seems to accoun t for at least som e of wh at we know

abou t so me functions of som e emo tion s under som e cond ition s.
2

T he ``wo rld ’ ’ t ha t is mon itored m ay include the extern al wo rld (e.g. appro aching p reda-

tors), t he in tern al bod ily m ilieu (e.g. vestibu la r im ba lances, pa in ), and, in humans, t he in t erna l

wo rld o f im ages and m em ories.



Elements of the Response Package

For hum an s, th e response package is cra fted from a num ber o f d ispa r a te

elem en t s, d r awn from a pa let te tha t m ay in clud e p ercep tu a l/at ten t iona l

system s (e.g. M a thews & Brad ley, 1983 ), gross m o to r behaviou r, pu rp ose-

fu l behavio u r (e.g. F r ijd a , 1986), exp ressive behavio u r (e.g. E km an , 1984 ;

Iza rd , 1971) , ga t ing o f h igher m en ta l p rocesses (e.g. Bower, 1981), an d

physiologica l sup po rt (e.g. D avidson , E km an , Sa ron , & Senu lis, 1990 ;

L evenson , 1992) . T hese elemen ts a nd th eir fu nct ions a re dep icted in Tab le 1.

In term s of the respo nse package, each em otion consists o f a set o f

in st ruct ion s tha t a ssem bles a t im e-test ed ``recipe’ ’ o f the elem en ts o f th e

respo nse pa ckage in t heir p ro per p ro po rt ion s, with each elem en t p rop erly

choreogr aphed in term s o f t he t im in g o f on sets, du ra t io ns, and o ffset s. T h is

respo nse p ackage, with bo th it s con stitu en t elem en ts a nd choreogr aphy,

has b een selected by evo lu t io n as bein g m o st likely t o so lve the pa r t icu la r

p ro b lem con fro n t ing the o rgan ism .

Prototypical Events and Associated Emotions

T he core em ot io na l system is loca ted in t he la rge box in th e schem a tic

rep resen ta t io n in F ig. 1. T h is m od el is b ased on the assum pt io n th at

evo lu t ion has p rovided u s with a sm a ll set o f em ot ions th a t act iva te
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TABLE 1
Elements of the Response Package and their Functions

Element of Response Package Functions

Percep tu al/A t tent iona l systems Ad justmen ts o f p ercep tu al th resho lds and bread th of

att en tiona l ® eld to maxim ise a tten tion to cha llenging

event s and m in im ise att en tion to d istracting, irrelevan t

event s

G ross m o to r behaviou r Post ura l adjustmen ts, changes in muscle tonu s

appropr iate for ensu ing purpo sefu l b ehaviou r

Pu rpo sefu l b ehaviou r F ixed-action pat terns, a lterat ion o f behaviour

hierarch ies tha t a id in cop ing with th e cha llenging even t

Exp ressive behaviou r Facial disp lays, a lterat ions in voice tone, ut terances tha t

serve to signa l int ended action and to communicate to

con speci® cs

G a ting o f h igher men ta l p rocesses L imit ing novelty of response, accessing associa ted

mem ories to maxim ise p robability of accessing

su ccessfu l, t im e-tested respon ses to challenging event s

Physio logical suppo rt Au tonomic, cent ra l, endocrine, and other physio logical

ad ju stmen ts opt im a l fo r su ppor ting th e organ ism ’s

respon se to the cha llenging even t



h a rd -wired packages o f respon se tendencies (e.g. th e ``affect p rogra m ’ ’ in

Tom k ins, 1962). T hese respon se p ackages h ave a h igh probab ility o f d ea l-

ing su ccessfu lly with cert a in p ro to typ ica l sit ua t io ns th a t have sign i® can t

im p lica t io ns for ou r well-bein g and su rviva l. I t is im po ssib le t o kn ow h ow

m any o f these ``situa t io n -em otio n’ ’ pa ir s there a re,
3

bu t a list o f likely p a irs

is p resen ted in Tab le 2.

A n im po rta n t design fea tu re o f th e co re syst em is its automaticity. W h en

th e st ream o f event s m a tch es o ne o f t he p ro to type situa t ions, th e a sso -

cia ted em otion and its a t tenda n t set o f respon se tend encies a re elicit ed

au tom a tica lly, witho u t ad d it ion a l conscio us in t erven t io n (Za jon c, 1984 ).

T h us, if in t he stream of p erceived even ts, th e requ irem en t s for th e p ro to -

type for ``loss’ ’ a re m et , ``sad ness’ ’ will b e t he em o tion elicited an d it will

recru it a set o f response t endencies in t he six do m a in s listed ea rlier tha t a re
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FIG. 1. The co re em o tional system .

3
Clearly, t his set of em ot ions does not const itut e the ent ire human reper toireÐ fo r we a re

capab le o f having many o ther emo tion s th at a re no t a s ha rd-wired , no t linked to su ch

p ro to typical elicitors, and no t a sso ciated with su ch ® xed patt erns o f respon se.



op t ima l for dea ling successfu lly with loss. O f cour se, we have no t yet

wo rked o u t th e com plete set o f respon se tendencies a ssocia ted with each

hu m an em otio n , bu t a p ossib le set o f response ten dencies for ``sadness’ ’ is

p resen ted in Tab le 3.

If th e co re system were the en t ire sto ry, hum an em o tions wou ld be

pred ictab le an d inva r ia n t . U n der th is scena r io, a s long a s the even t s m et

the form a l requ irem en ts o f o ne of th e p ro to types (and a lso m et som e

m in im a l p ercep tu a l cr iter ia for in t en sity, sh a rpness o f o nset , and d ura-

t ion ), th e even t wou ld lead to t he a ssocia ted em otion a lon g with it s

a tt endan t respon se t endencies. H owever, even th e m o st ca su a l o bserva t ion

will revea l t ha t n o t a ll lo sses lead to sad ness, an d no t a ll sadn ess is

accom p an ied by cryin g, sa d facia l exp ressio ns, ra cing hea rt s and th e like.

C lea r ly, th ere m ust be o ther facto rs a t wo rk .
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TABLE 2
Prototype Situations and Associated

Emotions

Prototype M atched E mo tion A ctivated

L oss Sadness

G ain H appiness

Satiation Con ten tm en t

Cheating/H arm

in ¯ icted

A nger

D ecay D isgu st

D anger/Th reat F ear

TABLE 3
Elements of Response Package and Associated Response Tendency

Element of Respon se Package Response Tendency

Percep tion /A tt ent ion L owered thresho ld for p erceiving o th er lo sses, na rrower

at ten tiona l ® eld

G ross m o to r Slum ped po stu re, low muscle tonu s, downtu rned gaze

Pu rpo sefu l b ehaviou r Seeking so lace from o thers, a ttemp ting to replace lost

p erso n o r object

Exp ression Sad facia l exp ression: Eyebrows r aised in m iddle,

down turned lip co rn ers; vo ice tone so fter and lower,

sp eech ra te slower

H igher men ta l p ro cesses Rem in iscences related to lo st p er son or ob ject; act ivat ed

asso ciat ions to o th er sad events

Physio logical p ro cesses H eart racing, sigh ing, release of glucoco rt ico ids



THE CONTROL SYSTEM: MODULATING EMOTION
VIA APPRAISAL AND DISPLAY/FEELING RULES

C o nsid er a simp le em ot io na l co re syst em d esigned to d o a few th ings

exceed in gly well, to cho ose au to m atica lly p recisely tho se respo nses in

cr it ica l situ a tio ns tha t have th e h igh est likeliho od of success, an d to sp a re

u s the t im e-consum in g p rocesses o f deliber at ion and p la nn ing. Is th is t he

k in d of em ot io n system we need? T h e answer is som etimes yes and som e-

t im es no.

Im agin e th e p roverb ia l t iger ju m p in g ou t o f its p roverb ia l t ree a nd

land ing in o ur p roverb ia l pa th . I f th is even t is q u ick ly m a tch ed to the

``th rea t ’ ’ p ro t o typ e, and if o u r en t ire being is t hen t aken over by the co re

system ’s ``fea r ’ ’ respon se package, and we ® nd our selves run n ing away,

voca lisin g in ways th at wo u ld warn o thers o f th e da nger an d st imu la te

th em to br ing a id and a ssistance, havin g our hea r t r acin g a nd b lo od

d irected toward the la rge m uscles o f locom otion , a ll with ou t a m o m en t

wasted in super¯ uo us thou gh t , t hen we a re clea r ly bein g well-served . T h is

sit uat io n illu str ates one o f th e vir tues o f h aving a sim p le, co re em otion

system .

H owever, con sider a situa t ion in which we a re wa it ing to m erge from

two lanes in to one lan e a t a to ll bo o th an d a no ther d r iver vio la tes the n orm

o f tu rn -tak in g, thu s m a tch in g ou r ``cheater ’ ’ p ro to t ype (To oby & C o s-

m ides, 1990) . I f we ® n d o ur face engo rged with b lood , ou r vo ice scream ing

in r age, an d o ur foo t in stinct ively p ressing o n th e accelera to r causing o ur

ca r t o ram in to the b ack o f th e o ffend ing veh icle, then clea r ly ou r sim p le,

co re em ot io n system h as n o t served us well.

In ou r m odern wor ld , t igers ra rely ju m p in to ou r pa ths, p eop le r a rely

stea l ou r foo d , and conspeci® cs ra rely th rea ten to k ill ou r youn g. In stead

o f being con fron ted by these k ind s o f clea r-cu t p r im ord ia l th reats to o ur

well-being, we instea d encoun ter m a ny sm a ller th rea ts. T hese sm a ller

th reats m ay be su f® cien t m a tch es to p ro to type to act iva te ou r co re

em o tion system bu t th ey rea lly do n o t requ ire m a ssive m ob ilisa t io n o f

o u r em otion a l respo nse system s. R a ther, living with o th ers with som e

d egree o f in terp ersona l ha rm ony m akes it im p erat ive tha t we reserve

o ur fu ll-blown em o tiona l respo nses fo r o n ly th e m o st cr it ica l and dan ger-

o us situ at ion s.

N o t a ll species a re endowed with con tro l m echa n ism s tha t ca n a lt er t he

cou rse o f t he co re em o tion syst em . In th is rega rd , however, hum ans a re

r ich ly (som e m igh t a rgue too richly) end owed . We h ave evo lved an elabo -

r a te set o f ad d it ion a l b r a in st r uctu res tha t can act t o co n tro l ou r co re

em o tion syst em in two prim ary ways: (1) ch angin g the ways we appra ise

incom ing infor m a t ion ; an d (2) inh ib it ing the tr ansit io n b etween tendencies

to respo nd in a given way and the actual respon ses we p rodu ce.
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A ltho ugh th e n eu roana to m ica l sub str a tes fo r th is con tro l system are st ill

no t fu lly kn own , th e fun ctio na l imp licat ion s can clea r ly be o bserved . A n

even t th at by a ll accoun ts shou ld act ivat e th e p ro to typ e for a given em o tion

is reapp ra ised in su ch a way th a t it no lo nger qu it e m a tch es th e p ro to typ e

(e.g. we deva lue an acq ua in t ance who has d ied an d thu s th is even t n o

lo nger exact ly m a tch es t he p roto type fo r ``lo ss’ ’ ). O r a n event m atches

the p ro to t ype for an em ot io n and the a ssocia ted respo nse tendencies a re

act iva ted , bu t we in h ib it their exp ressio n (e.g. we b ecom e an gry at the

cheat ing m oto rist bu t take our p eda l o ff th e accelerato r and d o no t a llow

ou rselves t o ra m in to the o ffender ’s ca r).

Structure of the Control System

St ructu ra lly, t he con tro l system encapsula tes the core em otion system so

tha t it can act bo th on inpu ts and ou tpu t s a s dep icted in F ig. 2. T he ha rd -

wired co re em o tion system can be viewed as b eing em b edded b etween two

lea rned con t ro l m echan ism s (see a lso H eider ’s, 1991, no t io n of ``fram es’ ’ ).

O n th e input sid e, the con tro l m echa nism acts by a lt er in g the appra isa l o f

even ts, t hus ch angin g the likelihood of th eir m atch ing the p ro to type fo r

act iva tin g the co re em o tion system . O n the outpu t side, the co n tro l m echa n-

ism acts by a lter ing respon se p rob ab ilit ies, thu s cha nging the likeliho od of

an act iva ted respon se t endency resu lt in g in an a ctua l, o bservable respon se.

T here is evid en ce th at these two k ind s o f con tro ls exact d ifferen t costs fro m

the organ ism . Fo r exam ple, in a ser ies o f stud ies we (G ross & L evenson ,

1993 ; G ro ss & L evenson , 1997) foun d th at sub jects cou ld effect ou tpu t-side

suppression (i.e. reduce th e b ehaviou ra l m an ifesta tion s o f em ot io n ), with

lit t le effect o n th eir sub ject ive em o tiona l exper ien ce, bu t with sign i® ca n t

act iva tio n o f sym p ath et ica lly m ed ia ted ca rd iova scu la r system s (we in ter-

p reted th ese au ton om ic changes as in d ica t ing tha t stopp ing th e behavio u ra l

m an ifesta t ions o f an em o tion once the co re system has been a ctiva ted

invo lves sign i® can t effo r t an d thu s exacts a substan t ia l m etab o lic cost).

O n the o ther ha nd , inpu t-sid e sup pressio n (i.e. telling sub ject s to reap -

p r a ise an em o tion -elicit ing situa t ion ) reduces behaviou ra l m an ifest a tion s

o f t he em otion as well a s sub jective em o tion a l exp er ience with ou t exact ing

th is la rge physio logica l cost (G ross, 1998). T h is suppo rt s t he ef® cacy an d

rela t ively low m etab o lic co st o f u sing reapp ra isa l a s a m eans to con tro l

em ot io n . U nfo rtu na tely, em o tio n -elicit ing even ts do no t a lways lend th em -

selves to t h is k ind o f in terven t ion ea r ly in th e cour se o f an em o tion’s

on setÐ in m a ny situ at ion s the m ore co stly ou tpu t-sid e supp ression m ay

be the on ly o p t ion .

I t shou ld b e no t ed tha t em o tion con t ro l m echan ism s can bo th in crea se

and decrea se t he a ssocia ted p ro bab ilities o f response. We o ften th in k of an

em ot io n con tro l syst em as bein g exclu sively inhibitory, b ecause tha t is th e
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fu nct ion th a t m ost o ft en serves th e n eeds o f p reserving socia l ha rm ony.

H owever, an excitatory in ¯ u en ce is a lso po ssible. T hu s, fo r exam ple,

a lth ou gh the app ra isa l m echan ism can m a ke a clea r t h reat app ear m uch

less th rea ten in g, it can conver sely t u rn the m o st ben ign even t in to on e tha t

is perceived as h igh ly th rea ten in g. L ikewise, ou tpu t-side con tro ls can act to

reduce th e likelihoo d o f a per son sm iling wh en the co re system for h app i-

n ess h as b een a ct ivated , o r can increase the likelihoo d of sm iling b eyon d

th a t wh ich wo u ld n atu r a lly o ccu r when th is pa r t icu la r em otion is elicited .

Feedback and Re-entrancy: The Missing Arrows

Fo r t he sake o f cla r ity, I have p resen t ed a m uch sim pli ® ed m od el o f em ot io n ,

o ne th a t m igh t app ea r to imp ly th a t th e ``¯ ow’ ’ o f em o tion occu rs o n ly in o ne

way, sta r t ing with `̀ even ts’ ’ an d end in g with ``respon ses’ ’ . I n rea lity, t he

em o tion system is m uch m o re com p lex, having bo th feed forwa rd an d feed -

b ack m echa n ism s at a ll stages. In ad d it io n , o ne o f t he m ost in t r igu ing

q ua lit ies o f hum an em otion is t ha t it can b e in it iated bo th by even ts extern a l

to an d in t erna l t o t he ind ivid ua l (Iza rd , 1993). I n fact , a ll o f the m a jor

system s typ ically th ough t to b e p a rt o f the em o tiona l ``respon se’ ’ can a lso

fu nct ion to in it ia te em otion . In ou r work we h ave shown how certa in
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em ot io n -like facia l m ovem en t s can in it ia te sub ject ive em o tiona l experience

and au tono m ic nervou s syst em act ivity (Levenson , E km a n , & F r iesen ,

1990 ), whereas o thers h ave shown h ow au to no m ic a ro usa l by itself ca n

pro du ce em o tiona l experience (M arsha ll & Z imb ardo, 1979) . In it ia t io n o f

em ot io n by gro ss m o to r act ivity form ed a cen tra l t enet o f th e Jam es-Lange

(Jam es, 1884) th eo ry o f em otion . A n d , it is well-est ab lished tha t em otion s

can be in it iated by h igher m en t a l p rocesses such as im agery an d reca lled

m em or ies (e.g. E km an , L even son , & F r iesen , 1983; L an g, 1979 ).

A fu ll m od el o f em ot io ns wo u ld a lso a llow fo r re-en tr an t qu a lit ies, in

tha t em o tions beget second a ry em otion s, o r em otion s-abo u t-em ot io n (e.g.

To m kin s, 1962), with th ese seconda ry em otion s o ften sta r t ing before th e

p r im ary em otio n has end ed . T hu s a per son m igh t show fea r in respon se to

a sud den lou d n o ise an d then becom e qu ite em b ar ra ssed abou t respon d ing

in th at way. E m ot io ns regu la r ly occu r in ch a in s ra th er th an a s sin gle

d iscrete even ts, especia lly when they o ccu r in in terperson a l con text s.

Emotional Regulation and Development

T he in t eract io ns between th e co re em otion system an d the con t ro l m echa n-

ism s a re no t st a tic, bu t r a th er ch ange over t ime. T h e in terp lay b etween

these system sÐ ba lan cing between inst inct ive im pu lses t o respon d in ® xed

ways in certa in well-de ® n ed situa t io ns, and the rich lea rn ing abo u t th e

m ean in g o f even t s and th e consequences an d app ropr iateness o f em o-

t ion -rela ted behaviou rsÐ com bin e to fo rm the essence o f ``em o tion regu la-

t ion ’ ’ . A lthough d e® n it iona l issues abou nd (T ho m pson , 1994), in m y view

em ot io n regu la t ion refers to th e lifelo ng pro cess o f wo rk in g ou t an et iquet t e

o f act io n and in teract ion between the two em o tion system s. By th is I m ean

a llowing the co re system suf® cien t ly free reign so tha t it can serve its ba sic

adap t ive fun ctio ns, while m a in ta in ing su f® cien t con t ro ls so as to m in im ise

the po ten t ia l nega tive effects (and m axim ise t he posit ive effects) tha t un rest -

ra in ed em ot io ns can have on the in d ivid ua l an d on o thers. T h is p rocess

begin s at the sta r t o f life a s t he in fan t lea rn s t o ga in con t ro l over power fu l

em ot io ns such as d ist ress, anger, an d fea r (e.g. T h om pson , 1991). I t con -

t inues th ro ugh th e socia lisat ion p ro cess o f ch ildho od a nd the em erging

im p ort ance o f sexua lity in a do lescen ce an d youn g a du lth ood . A n d it is

su sta in ed th rough ou t ad u ltho od and in to very o ld age, when peop le

st ruggle to m a in ta in em o tiona l equ ilib r ium in th e face o f powerfu l losses

tha t wou ld , if left u n regu la ted , lead to p ro foun d sadn ess and d espa ir (e.g.

C a r tensen , G ro ss, & F u ng, 1998 ). T h us, just a s the capacity o f em otion s

to recru it and orga n ise respo nse t endencies is m a in ta ined a cro ss the

lifespan (e.g. L even son , C a rsten sen , F r iesen , & E km an , 1991 ), it app ear s

tha t ach ieving co m petence in em otion regula t ion is a lso a lifelon g ta sk

(Ca rsten sen , 1995; G ro ss, C a rstensen , Pasupa th i, & Tsa i, 1997).
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F ina lly, it is wo rth n o t in g tha t th e in t erp lay b etween these two em otion

system s is one of th e de ® n ing cha r acter ist ics o f th e h um a n cond it io n , wh ich

m ay accoun t for th e fa scin a tio n it h a s h ad for ph ilosoph ers (e.g. th e ba t t le

b etween ra tio na lity and th e passion s), p sycho logists (e.g. ``th e m ind -bo dy

p rob lem ’ ’ ), po et s, wr it er s, an d o th er a r t ists t h ro ugh ou t t he ages.

INTRAPERSONAL FUNCTIONS OF EMOTION

W ith th is m od el in m ind , I now tu rn to a m o re d eta iled d escr ip t ion o f som e

o f the m o st im por tan t in tr aperson a l funct ion s o f em otion .

Coping with Environmental Challenges: Escape
from Homeostasis

A lthou gh h um ans can ad ap t t o a wid e ra nge of extern a l enviro nm en t s, th ey

n eed to m a in ta in t heir in tern a l bod ily enviro nm ent with in a q u ite na r row

range if they a re to su rvive. Because o f t h is, a sign i® can t p ropo rt io n o f t he

act ivit y o f th e hum a n n ervous system is d evo ted to t he ta sk o f m a in ta in ing

a con stan t , o p t im a l in terna l bo d ily m ilieu . T h is is p a r t icu la r ly tr ue o f t he

au ton om ic nervous syst em , which is invo lved in regu la t in g vita l a spects o f

th is m ilieu in clud ing in terna l tem pera tu re, blo od pressu re a nd vo lum e, and

a nu m b er o f imp or tan t a sp ects o f t he bo dy’s ch em istr y (e.g. insu lin release).

Because o f th e na r row ran ge of va r iat ion in th ese p a ra m eters th at hu m ans

can to lera te, stro ng evo lu t iona ry p ressu res m ust h ave been brou gh t to bea r

to select a nd strengt hen th ese h om eo sta t ic m echan ism s. T here a re m any

vir tues to bein g ab le t o m a in ta in a steady-st ate, constan t bod ily m ilieu , bu t

th e benevo lence o f hom eosta sis wo u ld q u ick ly becom e tyr ann ica l if there

was n o way to a llow the o rgan ism to h ave the b rief excu r sions away from

h om eo sta sis tha t a re necessa ry to dea l with ch angin g environ m en t a l

d em and s (e.g. a way to h ave b loo d p ressu re in crea se b eyon d ``no rm a l’ ’

levels when extr a oxygen an d nu t r ien ts a re needed by m uscles bein g used

to ward o ff a t ta ckers).

Viewed in th is con text , em ot io ns can serve as a ``tem po ra ry an t ido t e’ ’

fo r hom eosta sis, p rovid ing th e o rgan ism with a m eans fo r rap id ly m oving

th e in tern a l environ m en t away from it s no rm a tive sta te, escap in g th e bon ds

o f h igh ly regu la ted cen tre-seek ing system s, to crea te a b od ily st ate t ha t is

o p t ima l for dea ling with a p a rt icu la r k in d of th rea t o r cha llen ge. E m o tions,

such as a nger, fea r, an d d isgust , clea r ly serve th is funct ion . A nger a nd fea r

can increase ca rd iova scu la r levels fa r b eyon d tho se th ou gh t to be o p t im a l

fo r the o rgan ism ’s lo ng-term su rviva l, bu t wh ich a re o p t im a l for th e sho rt -

term n eeds o f act ively dea ling with th rea ten in g enviro nm en ta l ch a llenges.

D isgust m ay constr ict a ir pa ssages, in crea se the sensit ivit y o f the gag re¯ ex,

an d genera lly crea te a set o f cond it io ns tha t a re no no p t ima l fo r th e lo ng-
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term go a l o f t ak ing in foo d and oxygen , bu t wh ich serve the short -term

goa l o f reject in g n oxio us a nd ha rm fu l sub sta nces. T h is fu nct io n o f escap -

in g from hom eosta sis, can no t be app lied to a ll o f t he ba sic em otion s.

A pp lying it t o sad ness, fo r exam ple, is a b it o f a st retch , an d it do es n o t

seem to be a viab le m o del for the funct io n o f th e po sitive em o tions (see

la ter).

I t is clea r ly a vir t ue to have a design fea tu re tha t p rovid es the o rgan ism

with a way of t em po ra r ily over r id ing ho m eo sta t ic forces, t hus a llowing

ad justm en ts to be m ad e tha t a re o p t im a l for dea ling with externa l

th rea ts. Bu t , we can cert a in ly h ave too m uch of a go od th in g. E m otion s

tha t h ave the capacity to coun t eract h om eosta sis an d thu s t o a llow la rge

physiologica l excu r sion s a re a lso tho ugh t t o have a long-term po ten t ia l fo r

dam agin g the o rgan system s they con tro l. T hu s, p ro longed b ou ts o f anger,

fea r, o r sad ness rep ea ted ch ron ically a re th ough t t o con tr ibu te to the

aet io logy of co ron a ry a rtery d isea se, hypert ensio n , gast r ic syn dro m es,

heada ches, an d the like (e.g. P ennebaker, 1995; Sp ielberger et a l., 1991 ;

Tucker & F r iedm an , 1996). C lea r ly, the o rgan ism is b est served when

ho m eosta tic fo rces ho ld sway m o st o f t he t im e and the m a jor excur sion s

a ssociated with nega t ive em o tions a re relat ively sho rt and infrequen t .

Return to Homeostasis: The ``Undoing’’ Function of
Positive Emotions

M o st theo retica l accoun ts o f em o tio n take a ``one-size-® t s-a ll’ ’ app roach ,

p rovid in g an overa rch in g m od el th a t, by implicat ion , accoun t s fo r a ll

em ot io ns. H owever, th is o ften lead s to m o dels tha t ® t som e em otion s

well an d others q u ite po or ly. T he funct ion a l accoun t o f em otion th at I

am p rop osing in th is paper is typ ica l in its a sser t io n tha t em o tions a re

a ssociated with d ifferen t pa t tern s o f act io n o r ``m o to r p rogra m s’ ’ (F r ijda ,

1986 ), wh ich rep resen t m od es o f behavio u r th a t fun ct io n to so lve elem en ta l

p ro b lem s or cha llen ges in the o rgan ism ’s environm en t . In such accoun t s,

``fear ’ ’ is a ssocia ted with t he act io n p a tt ern o f ``¯ igh t ’ ’ , ``anger ’ ’ is a sso -

cia ted with ` ®̀ gh t ’ ’ , an d so on . R ecru itm en t o f respo nse system s is seen as

servin g the need s asso cia ted with th e act ion pa t tern . T hu s, ``fea r-¯ igh t ’ ’

ca lls fo r t h a dd it ion a l ca rd iova scu la r ou tpu t to p rovide n ecessa ry sup por t

fo r runn in g behaviou r. T h is k in d of m odel wo rks well until the positive

emotions are considered. T hu s, fo r exam ple, it is no t imm ed ia tely o bviou s

what elem en ta l p ro b lem ``happ in ess’ ’ so lves and it is no t a t a ll clea r wha t

act ion pa t tern o r m o to r p rogr am is a ssocia ted with th is em o tion . P erhaps

what is n eeded is no t a sin gle th eo ry o f em otio n , bu t ra th er a set o f em o tion

theories fo r d ifferen t fam ilies o f em ot io ns (e.g. one theo ry for the nega t ive

em ot io ns, on e for th e posit ive em ot io ns, on e for the self-consciou s em o-

t ion s, and o ne for t he aesthet ic em otion s).
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I ® r st becam e in terested in th is p rob lem when stu dyin g the au tono m ic

co r rela tes o f d ifferen t em otions. W hereas basic nega tive em ot io ns, such as

an ger, fear, sadn ess, an d d isgu st , were a ll a sso cia ted with sign i® can t au to -

n om ic act iva t io n , po sitive em ot io ns, su ch as h app iness, am usem ent , and

con ten tm en t , d id no t seem to m ove a u ton om ic levels away from their

b a selin e sta tes (e.g. L even son et a l., 1990, 1991).
4

W hat t hen were the

fu nct ion s o f t hese p osit ive em o tion s?

O n e imp or tan t funct ion a ssocia ted with po sitive em o tion s app ear s to

revo lve a ro un d ``soo th ing’ ’ behavio u rs. T h is soo th ing funct ion can be seen

ea rly in life a s pa ren ts t r y t o ca lm their d ist ressed infa n ts by m ak ing fu nny

fa ces, ho ld ing, rock ing, ta lk in g with m elli¯ u ou s to na lity, and singin g.

T h ese p a ren t-ch ild scena rios, wh ich typ ica lly sta r t with a d ist ressed

ch ild , suggest t ha t posit ive em otion s m ay h ave im por tan t fu nct ions a sso -

cia ted with q uelling p rio r sta tes o f a rou sa l a ssocia ted with nega t ive em o-

t io ns. In an ea rly paper, I specu lated th a t an im por tan t fu nct ion o f cer ta in

p osit ive em otion s m igh t b e to ``und o ’ ’ t he p rio r a ro usa l a ssociated with

n egat ive em otion s (L even son , 1988).

N ega t ive em ot io ns, o f co u rse, even tu a lly run their cou rse, and thu s an

a ltern a tive st ra tegy fo r dea ling with a d ist ressed in fan t m igh t b e to ign ore

r a th er than soo th (e.g. let t in g a baby cry h imself t o sleep). Bu t n ega t ive

em o tion s left ``unsoo th ed ’ ’ have a t endency to b eget m ore o f the sa m e and

it is n o t unusua l fo r vo lleys o f u nqu elled n ega t ive em o tions t o extend over

q u ite lo ng period s o f t ime. If nega tive em otion s rep resen t an ``escape from

h om eo sta sis’ ’ , a s a rgu ed ea r lier, t hen perh aps n atu re ha s a lso p rovided us

with a too l in th e fo rm o f cert a in posit ive em otion s th at serve to h asten the

``retu rn to hom eosta sis’ ’ . T h us, when we ® n d o ur selves in a sta te o f

lingering nega t ive em o tiona l a rou sa l, p ositive em ot io ns su ch as joy, am u-

sem en t , and con ten tm en t m ay fu nct ion to sho r t -circu it t he p ro cess, giving

h om eo sta t ic m echan ism s a bo ost a nd qu ick ly shun t in g u s b ack to the p re-

em o tion a l sta te o f a rou sa l.

To test th is no t io n , we (F red rickson & L evenson , 1998) cond ucted an

exper imen t a l stu dy and a co rrela t io na l study in wh ich we m easured h ow

lon g it took sub jects wh o were in t he th roes o f a p r io r nega tive em otion a l

sta te t o retu rn to b aseline levels o f ca rd iova scu la r a ro usa l. I n t he exp er i-

m en ta l stu dy we com pa red th e na tu r a l t im e cou rse o f fear-rela ted a rousa l

(u sing a fear stimu lus fo llowed by a neu tr a l st imu lu s) t o the t ime cou r se

when fear was fo llowed by an o th er nega t ive em otion a l st imu lus (sadn ess)

o r by o ne o f two po sitive em otion a l st imu li (con ten tm en t o r am usem en t ).

I n th e co rrela t io na l study, we determ ined h ow lo ng it t ook sub jects who
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were experiencing sa dness t o retu rn to b aseline, com p arin g th ose wh o

spon t aneou sly sm iled with th ose who d id no t . In bo th stu d ies, th e posit ive

em ot io ns clea r ly ha stened the speed a t wh ich sub ject s retu rn ed to b aselin e

ca rd iova scu la r levels.

T h is ``un do in g’ ’ funct ion o f po sitive em o tions such as con t entm en t a nd

am usem en t p rovides hu m ans
5

with a p ower fu l too l to cou n teract the

po ten t ia lly h a rm ful effects o f u nd u ly susta ined nega t ive em o tions. T h is

fun ct io n ad ds an im po rta n t sym m etry to th e em o tion a l system , with th e

nega t ive em o tio ns a ct in g to help t he o rgan ism escape from h om eo sta sis

and these p osit ive em ot io ns abet t ing a m ore r ap id retu rn to h om eo sta t ic

levels. T h e u ndo ing fu nct ion p rovides a m eans for soo th ing tha t is in it ia lly

app lied by th e ca regiver bu t tha t in crea sin gly com es un der the con t ro l o f

the ind ividu a l. T h is soo th in g takes severa l form s. T h ere is an a lmost

automatic version such as when a m usem en t d irect ly fo llows fea r o r d isgu st

(e.g. fea r fo llowed by laugh ter when r id in g a ro ller co aster, o r d isgu st

fo llowed by lau gh t er when watch ing go ry m ovies; Tom kins, 1962). A n d

there is a lso a m uch m ore intentional and purposeful ver sion such as when

m arr ied coup les in t rod uce po sitive em otion s (e.g. a ffect io n ) a s a way of

defusing th e physio logica l and em otio na l a rou sa l a ssociated with esca la t ing

nega t ive em o tiona l exchan ges (Ca r st ensen , G o t tm an , & L evenson , 1995 ;

G o ttm an & L even son , 1986) .
6

Shifting Behavioural and Cognitive Hierarchies:
Organiser or Disorganiser?

E m otion appea rs to fu nct ion as a m a ster cho reographer, the u lt im a te

o rgan iser o f d ispa r ate respo nse system s. E m otio n orchestr a tes t he act io n

o f m ult ip le respon se syst em s so th at they act in a un i® ed way in th e service

o f so lvin g fu nda m en t a l p ro b lem s. T h is view of em otion as an organiser

st and s in sta rk con t ra st to th e o ft-exp ressed view of em otio n as a disorga-

niser or disrupter. I n th is lat t er view, em otion is th e enem y of pu rpo sefu l

behavio u r and ra t iona l t ho ugh t . So wh ich is itÐ is em o tion an organ iser o r

a d iso rga n iser?
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I t is unclear wheth er a sim ilar function exists in infra human sp ecies a s well. Posit ive

emo tion s in o th er species a re o ften ascr ibed to st ates o f p lay (e.g. Pank sepp, 1993), but p lay

seems m ore like a h igh a rousa l sta te th an one asso ciat ed with a retu rn to hom eost a sis. Perhaps

a closer equiva len t can be found in groom ing behaviou rs, wh ich a re a rguab ly ``p leasu rab le’ ’

and wh ich may have a soo th ing effect on th e ind ividua l and on the dyad.
6

Posit ive em o tions may have o th er impo rtant funct ions as well. F redrickso n (1998) has

described how posit ive em otions serve to b roaden our though t-act ion repertoires. Isen (1990)

has sh own how posit ive emo tion s increase creative p roblem-so lving ab ilit ies and cognit ive

¯ exib ility.



T h e answer to th is quest ion is th at bo th a re pa r t ia lly t r ue. O ne o f t he

b asic fun ct io ns o f nega tive em otion s in the m odel I h ave presen ted is to

act iva te t im e-tested respon ses and to crea te a bo d ily m ilieu th at will have

th e h ighest p rob ab ility o f d ea ling successfu lly with fun da m en ta l t h rea ts

an d pro b lem s. In serving th is funct ion , t ime is o f t he essen ce, th us fa lse o r

wasted act io ns an d th ough ts a re the enem y. U n der the in ¯ uence o f a

n egat ive em ot io n , ongo ing com plex beh aviou r s an d th ough ts a re in t er-

r up ted and rep laced un cerem o n iou sly with a sim p le, ba re-bon es beha-

viou ra l and cogn it ive sta te. Swep t up in th e th roes o f a st ron g em ot io n ,

it becom es very d if ® cu lt t o persist in (an d som etimes even to rem em ber)

wha t was go ing o n beforeh and . Viewed fro m the p erspect ive o f wha t we

were trying to accom p lish p rio r to the em o tion tak in g h o ld , the sub sequen t

em o tion a l b ehaviou r m ay app ea r cha o t ic an d disorganised. Bu t , viewed

from the p erspect ive o f t he su rviva l o f t he o rgan ism , th e em otion a l beha-

viou r rep resen ts an elegan t , a dap t ive, a nd h igh ly organised sta te o f a ffa irs.

Fo r em otion to have the capacity to p re-em pt ongo ing though t and

behaviou r, there must be in terrup t /overr ide m echan isms bu ilt in to the sys-

tem . L ike an in terrup t in a m odern com pu ter, certa in very sim p le, ba sic

p rocesses (e.g. clock ticks, m ouse m ovem ents) are a ssigned the h ighest pr io r-

ityÐ when they occur, their needs a re serviced imm ediately and everyth ing else

m ust wa it . In hum ans, we usua lly th ink of con tro l m echan isms existing at

h igher cort ica l levels and acting downward toward lower b ra in centres. Bu t in

the case o f em otion , con tro l a lso needs to be asserted upwa rd such that

ongo ing cogn itive and behaviou ra l activity can be gated o r in terrup ted and

replaced by the response package associated with the activated emotion .

Subjective Experience: More than Mere
Epiphenomenon?

O ne of the m ost in tr igu ing aspects o f em otion is the sub jective feeling state

that accom pan ies states such as anger and sadness. P recisely describing the

qua lit ies o f these sub jective experiences tu rns ou t to be a qu ite d if ® cu lt task for

the person un tra ined in phenom eno logical inqu iry. In con trast , peop le seem

m uch m ore adept at knowing which emotiona l state they a re experiencing (a

for tuna te state o f a ffa irs for those who regu lar ly ask such questions o f their

experimen ta l sub jects). Thus, it m igh t be fa ir ly said o f one’s sub ject ive experi-

ence o f emotion: `̀ I can’ t descr ibe it in words, bu t I know it when I feel it’ ’ .

T h e issue o f wh at is respon sible fo r sub ject ive em otion a l exp er ience has

a lo ng h isto ry (Averill, 1994; Iza rd , 1993) . M y own view is n eo -Jam esia n ,

n am ely, th at the sub ject ive exp er ience o f a given em otion d er ives la rgely

from th e sen sa t ions th at a re generated by th e a ct iva t ion o f the a ssocia ted

response package. T hu s, in sadn ess th e sub ject ive experience inco rpo ra tes

sen sa t io ns fro m the hea r t , from certa in pa t tern s o f b rea th ing, from stereo -
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typ ica l con tr act io ns o f t he facia l m uscles, fro m a sense o f cha nge in th e

percep tua l and a t ten t io na l ® eld s, etc. N on e of t hese sen sa t io ns is very

p recise (Pennebaker, 1982) , and we lack precise st r uctu res in language to

descr ibe them . Fo r th is rea son , we often reso rt t o m etapho rs to describ e

sub ject ive em o tiona l experience (`̀ I feel like I ’m abo u t t o exp lod e’ ’ ). L ako ff

(1993) h as d escr ibed m et aph ors a s ways o f t ran sla tin g between d ifferen t

do m a in s o f t ho ugh t an d experience, a d e® n it ion th at seem s pa r t icu la r ly ap t

when app lied to the rea lm o f em otion . D esp it e the lack o f p recisio n

in heren t in th e sen sa t io ns der ived fro m these respon se system s, it is in ter-

esting to no t e how m uch speci® cit y there is in o u r u se o f em o tiona l

m etapho rs. W hen it com es to t hese m etapho rs, we m a tch m uch m o re

tha n we m ix. T h us, fo r exam ple, when angr y we m igh t say we feel on th e

edge of ``explod in g’ ’ o r ``blowin g m y top ’ ’ , bu t th ese m etapho rs wo u ld

a lmo st n ever b e u sed if we were feeling sa d , o r fea r fu l, o r d isgu sted .

R ega rd less o f its sou rce, I believe a p rimary fun ction o f sub ject ive

em ot io na l experience is to serve as a signa l tha t h elps u s t o en gage in

adap t ive vo lun t a ry b ehaviou r s. O n ce the in it ia l em ot io na l ``su rge’ ’ h a s

passed , a lon g with it s a t tend an t a lm ost au tom a tic behavio u r s, th e linger-

in g sub ject ive feeling helps us to cla r ify the way we feel, to t h ink a nd ta lk

ab ou t the even ts th a t led to th e em otion , to m ake fu tu re p lans co ncern ing

these even t s (e.g. to avoid o r pu r sue situ at ions th at m igh t be p rod uct ive o f

these em o tion s), to sh a re o ur feelings with o thers in ways th at will elicit

add it io na l suppo rt from them , an d to d escr ib e ou r feelings in ways th at will

cause o thers t o a lter their beh aviou r s.

Sub ject ive em o tion a l experience a lso p lays an imp ort an t ro le in lea rn ing

via bo th cla ssica l a nd op eran t cond it ion in g. In operant conditioning , su b -

ject ive em o tion a l exp er ience is seen as havin g reinforcing qu a lit ies. P lea -

su rab le em ot io na l experience is p osit ively rein forcing, th us in crea sin g th e

likelihood of our engaging in behavio u r s t ha t lead up to it . N ega tive

em ot io na l exp er ien ce m ay b e n ega t ively rein fo rcing, t hus in crea sin g th e

likelihood of o ur engaging in behaviou rs th a t enab le u s to avo id it . I n

classical conditioning , su b ject ive em o tiona l experience is seen a s an un con-

d it ion ed respon se to certa in stimu li (e.g. feeling d isgu sted when seeing a nd

sm elling spo iled foo d) wh ich can becom e th e cond it ion ed respo nse to o ther

con t igu ous stimu li (e.g. the person who gave us the food ). T h is ha s th e

po ten t ia l fo r crea t ing qu ite com p lex a nd rich associa t ions b etween envir-

on m en t a l cues an d sub ject ive em ot io na l exp er ience.

Providing Associative Structures in Memory

In th e th roes o f a st ron g em otion , we oft en ® n d o ur selves awash in

m em or ies o f o th er t im es when we ha d the sam e em o tio n . T hus, fo r

exa m ple, experiencing sadn ess a t th e loss o f a loved on e, a person m igh t
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rem em ber o ther lo sses th at h ad occur red ear lier in life. So m e o f th ese

elicited m em o ries m ay seem to h ave been ``forgo t ten ’ ’ , no t bein g accessib le

p rio r to t he em o tiona l even t . T h e fact tha t em ot ion s act a s m agnets fo r like

m em or ies has led to specu lat ion ab ou t t he ro le t hat em otion s p lay in t he

sto r age and accessing of even ts in m em ory. Bower ’s (1981) theo ry o f m oo d

an d m em o ry is a sop h ist ica ted m odel o f how such a syst em m igh t fun ct io n .

W ha t is no t clea r, h owever, is whether th is accessing of like-em otion a l

m em or ies serves a usefu l fun ct io n in th e o rga n ism ’s a tt em pt s to dea l

with p rob lem a t ic situ at ions. O ne possibility is tha t it p rovides access to a

set o f add it io na l exp er iences and ou tco m es th at can be used in p la nn ing

rea soned and th ough tfu l responses to h elp cop e with th e residu a l elem en ts

o f the elicit ing situ at ion . T h us, a fter t he im m ed ia te ``em ergency’ ’ ha s been

d ea lt with by the h igh ly genera lised `̀ so lu t ion’ ’ a sso cia ted with an em ot io n ,

lon ger-term cop ing p lan s can be fo rm ula ted with access t o a co rp us o f

h igh ly ind ividua lised exp eriences an d k nowledge derived from a lifet im e of

sim ila r em otion a l experiences.

Group Differentiation

A n imp ort an t funct ion o f em o tions, re¯ ected in ch a ra cter ist ics o f b o th the

co re syst em a nd th e con tro l m echan ism s, is th e cr it ica l ro le they p lay in

h elping us m ake d istinct ion s am o ng peop le. T h is appea rs to be p a rt icu la r ly

tr ue when we a re dea ling with d ifferences am on g grou ps con stitu ted on the

b asis o f m a jor sou rces o f hum an va r ia t io n su ch as gender, age, o r cu ltu re. A

sim ple th ou gh t exp erimen t shou ld h elp illust r ate t h is po in t . T h in k ab ou t

h ow m en d iffer from wom en , o r h ow th e yo ung d iffer from the aged , o r

h ow C hin ese-A m er icans d iffer from M id d le A m er ican s. T hen sta r t listing

th e d ist ingu ish ing fea tu res. I t is a lm o st im possible to m ake these k ind s o f

d ist inct ions withou t invok in g em ot ion a l q ua lit ies tha t tou ch o n th e co re

system (e.g. t h resho ld for elicit ing em ot io n in gen era l o r for p a rt icu la r

em o tion s) a nd the con t ro l m echan ism s (e.g. m eans o f dea ling with ch a llen -

ging situ at ion s, tend encies to inh ib it o r exaggera te em ot io na l exp ression ).

T h us, whether it is th e fab led em otio na l lab ility o f wom an ver sus t he

em o tion a l stab ility o f m en , th e exubera nce o f you th ver su s th e sobr iety

o f age, th e em ot ion a l rest r a in t o f th e C h inese-A m erican ver su s t he em o-

t io na l d irectness o f th e M id d le A m erican , t he de® n ing fea tu res o f th ese

ca tego ries (a nd of their a ssocia ted stereo typ es) d raw h eavily o n em otion a l

q ua lit ies. T h ese k in ds o f n o t ion s beg two qu est ion s: (1) a re em otion a l

d ifferen ces am o ng gro ups ``rea l’ ’ ? an d (2) if th ey a re rea l, wha t a re t he

b ases o f these d ifferences?

T h e qu est ion o f wheth er t hese k inds o f em o tiona l d ifferences a re ``rea l’ ’

is an in tr igu ing on e. W here litera tu res have reached cr it ica l m ass, reliab le

d ifferen ces h ave been iden t i® ed , som e o f wh ich con ® rm stereo types and

498 LEVENSON



som e o f which d o no t (e.g. see L aF rance & Ban a ji, 1992, fo r a review of th e

liter atu re on gend er an d em ot io n ). Fo r p resent p u rp oses, it is im por tan t to

no te th e u b iqu ity o f no t ions con cern in g em otion a l d ifferences a m on g

gro ups, rega rd less o f whether th ey a re com m only held o r id iosyn crat ic,

and u lt ima tely t rue o r fa lse. T h ese n o t ions a ssum e a fun dam en ta l p lace in

ou r socia l cogn it ion s, re¯ ect in g a ba sic way th a t we elab o ra te ca tego r ies

tha t h elp o rgan ise th e la rge nu m b ers o f p eop le tha t m ake up ou r socia l

wo r ld .

If we a ssum e for a m om en t t ha t reliable em ot io na l d ifferences b etween

gro ups do in fact exist , h ow m igh t they com e in to b eing? R eferr in g ba ck to

the two -system s m od el o f em ot io n , such d ifferences cou ld b e grou nd ed in

eith er system .

Sources in the Core System . I n the co re system , system a t ic d ifferences

cou ld exist between gro ups in the req u ired in t ensity a nd clo seness to

p ro to t ype requ ired for even ts t o m atch th e p ro to typ ica l situ at ion s th at

elicit d ifferen t em o tions. T h us, gro up A m igh t requ ire m o re in tense th rea ts

tha t a re closer t o t he idea lised p ro to type to elicit fea r t han gro up B. Such

d ifferences cou ld a lso occu r in th e rela tive a nd ab solu t e strengths o f th e

ha rd -wired con nectio ns t o t he va r ious respo nse t end encies. T hu s, wh en th e

fea r p ro to type is m a tched , grou p C ’s respo nse tendencies could consist o f

substan t ia l au to nom ic act iva t ion a nd lit t le facia l exp ression , whereas

gro up D wou ld t end toward sub sta n t ia l a ctiva t ion o f b o th syst em s. St u -

d ies showing eth n ic d ifferen ces in in fan ts’ ir r itab ility, exp ressiveness, an d

tem p eram en t (e.g. C am ras et a l., 1998; F reem an , 1979 ) p rob ab ly com e as

close to dem onstra t ing these k in ds o f ha rd -wired co re syst em d ifferen ces a s

is p ossib le usin g no n inva sive m easu res (with th e o bviou s caveat t ha t these

stud ies canno t elim in ate the effect s o f p rio r em o tiona l lea rn in g).

Sources in the Control M echanisms. T he con tro l m echan ism s invo lving

appra isa l an d d isp lay and feeling ru les a re exqu isit ely su ited to serve as

reposito r ies fo r em o tiona l lea rn ing tha t is consisten t with in grou ps. We a re

constan t ly bein g ``ed uca ted ’ ’ a nd shaped ab ou t how to appra ise th e wor ld ,

how m uch to d isp lay ou r em o tion s, wha t we ``sho u ld ’ ’ b e feeling, an d wha t

we shou ld say we a re feeling in ways approp r ia te to ou r gend er, age, an d

cu ltu r a l h er it age. E xam p les o f the k ind s o f lea rn t lesson s and pro scr ip t ion s

tha t cou ld in ¯ uence em o tion con tro l syst em s can read ily be genera ted fo r

appraisals (``the wor ld is a d angerou s p lace’ ’ ), display rules (``don ’t let t hem

see you swea t ’ ’ ), a nd feeling rules (``don’ t wea r yo ur hea rt on yo ur sleeve’ ’ ).

To the ext en t tha t th ere a re system a t ic d ifferences a cro ss gender, age, an d

cu ltu re in the em otio na l lessons th at a re t augh t t o and lea rned by grou p

m em bers, we wou ld expect to ® nd reliab le em o tiona l d ifferences a m o ng th e

gro ups.
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Individual Differentiation

Ju st a s was the case in ou r d iscussion of grou p d ifferences, when we th ink

abou t th e p eop le we know and how th ey d iffer fro m each o th er, em otion a l

q ua lit ies involvin g th e co re system an d the con tro l m echan ism s q u ick ly

com e to th e fo re. In terest ingly, t hese d ifferen ces a re o ften expressed in

term s of devia t ion s from grou p no rm s (e.g. ``he’s very em o tiona l for a

m an’ ’ , ``she’s very sen t im en ta l given h er you th ’ ’ , ``h e’s very exp ressive for

a Japanese’ ’ ). A s in t hese exam ples, in d ivid ua l d ifferen t ia t ion by em otion a l

cha racter istics o ften lack s speci® city, cou ched in gen era lit ies abo u t th e

in t en sity o f em otion ra ther tha n abou t sp eci® c em otion s o r sp eci® c

response syst em s, a lth ough the lat t er is a lso po ssible (e.g. ``h is en t ire life

is govern ed by fea r ’ ’ ; ``h er face is an open bo ok ’ ’ ).

D esp ite th e app a ren t cen tr a lity o f em ot io na l con cep t s fo r d istingu ish -

ing am ong ind ividua ls (an d as in d ica ted ea rlier, fo r group s a s well), it is

iro nic tha t t he cu rren t ly favoured m etho ds for a ssessing in d ivid ua l d iffer-

ences su ch as ``Big F ive’ ’ fa cto r ia l m o dels (e.g. G o ldb erg, 1990) do no t

m ake d irect use o f em otion term s to cla ssify peop le. H owever, there

appea r s to be a growin g in terest am on g persona lity researchers in devel-

o p ing m ore d eta iled un derstand in g of how em otion a l q ua lit ies h elp

d ist ingu ish a m o ng peop le bo th in t erm s of the Big F ive and o ther m o dels

o f person a lity (e.g. G ross, Su t t on , & K etelaa r, 1998 ; L a rsen & D iener,

1987; L a r sen & K etelaa r, 1991; Watson & C la rk , 1992). T h is wo rk shou ld

ad d grea t ly to o ur und ersta nd ing of th e fun ction o f em otion s in d iffer-

en t ia t ing ind ivid ua ls.

CLOSING THOUGHTS

I t is som ewh a t iron ic to be wr it in g a pap er o n the in t raperson a l fun c-

t io ns o f em otion a t a t im e when su ch increa sed em p hasis is b eing p laced

o n th e in terpersona l an d com m unicat ive fun ctio ns o f em o tion (e.g.

F rid lu nd , 1994). T here is a p erson a l irony in th is a s well because a

la rge p ort io n o f m y em pirica l wo rk on em o tion has been concern ed

with studyin g em o tion as it a r ises in in terperson a l con texts such as in

in t im a te relat ion sh ips (e.g. L evenson , C a rst ensen , & G ot tm an , 1994;

L evenson & G o ttm an , 1983). E m o tion clear ly ha s cr it ica lly imp or tan t

in t erpersona l fu nct io ns in regu la t in g the d istance between peop le (dr aw-

ing us together an d push ing u s apa rt ). Sim ila r ly, th e va rious em otion a l

response syst em s a lso have imp ort an t in t erperson a l fun ction s (e.g. t he

signa lling fun ct ion tha t facia l exp ressions h ave for conspeci® cs). T he fa ct

th a t p a r t icu la r a sp ects o f em ot ion serve bo th in tr aper son a l a nd in t er-

p erson a l fun ctio ns is yet ano th er sign of a well-design ed system , where

ind ividu a l fea tu res serve m ult ip le fu nct ion s. In a h igh ly socia l sp ecies,
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su ch as hum an s, it m akes good sense for the em o tion system to b e

design ed in ways th at serve the n eeds o f the in d ividu a l a s well a s th e

needs o f the grou p.

In t h is a r t icle I have tr ied to p resen t a funct ion a l a ccou n t o f em o tion

tha t dea ls p r ima rily with wha t a re o ften ca lled ``basic’ ’ em o tion s. A s th e

p reced ing d iscussion ha s ind ica ted , even when dea ling with su ch a sm a ll

set o f em otion s, it is im possible to accou n t for a ll o f th e funct io ns o f a ll

o f th e em ot io ns with a sin gle un i® ed th eo ry. A t the very lea st , th e

fun ct io ns o f th e po sitive em ot io ns h ave to be considered sepa ra tely

fro m tho se o f t he n egat ive em otion s. A s o ther m ore com plex (an d extre-

m ely im po rta n t) hu m a n em otion s such as the self-consciou s em otion s

(gu ilt , sha m e, p rid e, envy) and the aesthet ic em o tions a re consid ered ,

add it io na l m o dels an d theo ries m ay be n ecessa ry to accoun t ad equ a tely

for bo th the str uctu r a l and fun ct io na l fea tu res o f these em o tions (e.g.

K eltner & Buswell’s, 1997, wo rk on em b arr a ssm en t). E vo lu t ion h as

endowed hu m a ns with a n h igh ly d ifferen t ia ted set o f em o tions, som e of

which a re q u ite `̀ o ld ’ ’ , sha red with our in frahu m a n predecesso r s, an d

o th ers o f wh ich a re relat ively ``new’ ’ , appa ren t ly u n ique to hum an s. T h is

is an enorm ou s investm ent o f resou rces in on e a rea o f fun ct io n ing, wh ich

un dersco res th e cen tra l and crit ica l ro le tha t em otion s p lay in d e® n ing th e

hu m an cond it ion .

M anuscr ip t received 2 M arch 1999
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