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W e exam ine tw o explanations of the subl im inal affe c tiv e prim ing e ffec t. The

fe e l ing s -as- inform ation m ode l (S chw arz & Clore , 1988 ) holds that judge -

m ents are based on pe rceptible fe e ling s. Hence , affe c tive in¯ uences depend

on the sourc e to w hich fe e l ing s are (m is)attribute d. In contras t, the affe c tiv e

prim ary hypothe sis (Zajonc , 1 980 ) sugges ts that affe c tiv e in¯ uences should

res is t attributional inte rve ntions. This is be cause the affec tive sys tem respon-

sible for pre fe renc es is separate from the cogni tiv e sys tem respons ibl e for

inf e renc e s; be cause early affe c tiv e proc esse s are autom atic and the re fore

inac ce ss ibl e to hig he r-orde r inte rventions; and because early affe c tiv e

respons es are not re pre sente d as cons c ious fe e l ing s. W e te sted the se expla-

nations in tw o experim ents that c rossed subl im inal affe c tive prim ing w ith

(m is)attribution m anipulati ons . B oth studi e s found re l iabl e shif ts in judge -

m ents of neutral s tim uli as a resul t of prim es even w hen subj ec ts w ere aw are

that the ir fee ling s m ight not be diag nostic for the judg em ent at hand.

Subje c ts did not report ex pe rienc ing any fe e l ing s in response to the

prim es . The obtained affe c tiv e prim ing e ffe c t w as independe nt of response

tim es and subje ctiv e reports of eng ag ing in judg em ental correc tions . How -

ever, the prim ing e ffec t did prove sensi tive to the expe rim ental instruc tion s.

W e discus s the im pli cations of the se ® nding s for the affe c tiv e prim acy

hypothe sis and the fe e l ing s -as- inform ation m ode l .
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INTRODUCTIO N

Num erous studie s hav e dem ons trate d a pronounced im pac t of af fe c tiv e

state s on evaluative judgem ents (for rev iew s se e C lore , S chw arz , & Con-

w ay , 19 94 ; Forgas , 19 95 ; S chw arz & Clore , 1996 ). In the present pape r, w e

addres s a spe ci ® c aspec t of the interplay be tw een affe c t and cog nition,

nam e ly , how exposure to affe c tiv e stim uli pres ente d be low the threshold

of aw arene ss in¯ uence s evaluations of unre late d targ e t s tim uli . In a rec ent

study , Murphy and Zajonc (1993 ) exposed subje c ts to supralim inal ly pre -

sente d neutral stim uli in the form of Chine se ideographs and asked them to

m ake a l iking judgem ent (study 1 ) or to judge w he the r the ideographs

represente d `̀ g ood’ ’ or ``bad’ ’ obje c ts (s tudy 2 ). The subje c ts did not

know that the ideographs w ere prece ded by affec tiv e and nonaffe c tiv e

subl im inal prim es. A ffe c tiv e prim es w ere pic tures of sm iling or angry

fac e s, w he reas nonaffe c tiv e prim es w ere pictures of random polyg ons.

S ublim inal af fe c tiv e prim es produced sy stem atic shifts in subje c ts ’ judge -

m ents of the ideographs Ð ideographs prec eded by sm il ing fac e s w ere like d

the m ost and ideographs prec eded by frow ning fac e s w e re liked the le as t,

w ith ideographs prec eded by polygons fal ling in be tw een. Murphy , Mon-

ahan, and Zajonc (199 5 ) replic ated the s e e ffe c ts in a m ore ex te nsive study .

Despite num erous studie s that hav e found affe c tiv e prim ing , the m ediat-

ing proce ss has rec e ived li ttl e atte ntion. Prev ious res earch focused prim ar-

i ly on dem onstrating that af fe c tiv e prim ing can be ac hieved w ith m inim al

stim ulus exposures (e .g . B argh & Pie trom onac o, 1 982 ; Murphy & Zajonc ,

19 93 ; Niedenthal, 1990 ), and on exploring the inte rac tions be tw een cog -

nitiv e and affe c tiv e proce sse s (e .g . Edw ards, 1 990 ; Kitay am a, 1 991 ). The

pres ent pape r addresse s the affe c t-judgem ent l ink m ore direc tly . W e seek

to de te rm ine w he the r subl im inal af fe c tiv e prim ing ef fe c ts are m ediate d by

control lable proce ss es involv ing infe rence s from consc iously ex pe rienced

affe c t, or by autom atic proce sse s im pe rv ious to highe r-orde r inte rventions.

W e beg in by c om paring tw o explanations of subl im inal af fe c tiv e prim ing

e ffe c ts and subsequently report tw o studie s de sig ned to te st the se contrast-

ing explanations.

A Feelings-as-inform ation Account of
Affective Priming

A ccording to the fe e l ing s-as -inform ation m ode l , af fe c tiv e in¯ uence s oc cur

because judgem ents are based on pe rceptible af fe c tiv e state s . S chw arz and

C lore (19 83 , 1988 , 1996 ; Clore , 1 992 ) proposed that people m ay s im plify

com plex judgem ental tas ks by turning to the ir apparent af fe ctiv e reac tion

to the targ e t, e ss ential ly as king them se lve s, ``How do I fe e l about it? ’ ’ In so

doing , they m ay m isread pre-ex is ting fe e l ing s as a reac tion to the targ e t,
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re sulting in m ore positiv e ev aluations w hen in a positiv e rathe r than

negativ e af fe c tiv e s tate . Referring to an early v ersion of the Murphy and

Zajonc pape r (199 3 ), S chw arz (19 90 , p. 538 ) speculate d on how the

fe e ling s -as -information m ode l m ay explain subl im inal af fe c tiv e prim ing

e ffe c ts : ``Given the absence of any use ful know ledg e about the ideog raph,

subje c ts m ay be l ike ly to turn to the ir aff e c tiv e response , asking them -

se lve s, `How do I fe e l about it? ’ If they encounte r positiv e fe e ling s , they

m ay conc lude that the ideog raph m ay m ean som e thing pos itiv e Ð unle ss

they hav e reason to doubt the inform ational v alue of the ir fe e l ing s.’ ’

According to the fe e l ing s-as -inform ation m odel , judgem ents are only

based on aff ec tiv e expe rience s if the ex pe rience s are pe rce ived as diag -

nostic for the judgem ent at hand. If the inform ational v alue of the ex pe ri-

ence is called into que stion, for exam ple , if subje c ts (m is)attribute the ir

fe e ling s to a source unre late d to the targ e t, the im pac t of af fe c tiv e state s on

judgem ent is e l im inate d (e .g . S chw arz & Clore , 1 983 ). This m ode l assum es

re liance on one ’ s fe e l ing s as a d efau lt that doe s not require consc ious

attribution of the fe e l ing to the obje c t of judgem ent, but holds that

consc ious attribution of the fe e l ing to an irre levant source e l im inate s the

othe rw ise observ ed affe c tiv e in¯ uence .

Althoug h m any s tudie s support the predic tions of the fee ling -as -infor-

m ation m ode l for the im pac t of m oods and othe r phenom enal expe rience s

(se e Clore e t al . 19 94 ; S chw arz & C lore , 19 96 for rev iew s ), it is an open

issue w hethe r the m ode l appl ie s to subl im inal prim ing e ffe c ts . The re are

good reasons to th ink it m ight. C learly , the procedures used in subl im inal

prim ing ex pe rim ents g uarantee that subje c ts are not aw are of the source of

the ir af fe c tiv e reac tion. Hence , they are l ike ly to pe rce ive the ir ow n affe c t

as a response to the supral im inally presente d targ e t, thus rende ring it

re le v ant to the judgem e nt. If so, m aking subje c ts aw are of the pote ntial

im pac t of subl im inal prim es should e lim inate the im pac t of af fe c tiv e

prim ing , because it rende rs salient an irrelevant source of their af fe c tiv e

expe rience . Consis te nt w ith this predic tion, Murphy and Zajonc (1 993 )

obtained no prim ing e ffe c t w hen they presente d sm iling or frow ning fac e s

supral im inal ly , sugge s ting that aw arene ss of the source of one ’ s fe e l ing s

e lim inate d the ir im pac t. Hence , the av ailable ® ndings are com patible w ith

a fe e l ing s-as -inform ation ac count of af fec tiv e prim ing e ffe c ts , al though a

spec i ® c em piric al te s t is m iss ing .

An Affective Prim acy Account of Affective Prim ing

In 1 980 , Zajonc proposed the affe c tiv e prim ac y hypothe sis (Zajonc , 19 80 ,

1984 , 19 94 ). The hypothe sis holds that af fe c tiv e reac tions require m inim al

stim ulus e laboration and can occur ve ry quickly . The hypothe sis al so

sugg e sts that the affe c tiv e sy ste m , conce rned w ith s tim ulus evaluation, is
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separate and partial ly independent from the cognitiv e sy ste m conce rned

w ith stim ulus m eaning . Translating Zajonc ’ s hypothe sis into the languag e

proposed by Fodor (1 983 ), the affe c tiv e sy ste m represents a m ental m od-

ule . Such a m odule is dom ain-spe ci ® c (conce rned w ith the evaluation of

em otional sig ni ® c ance ), ope rate s on pre -sem antic input (be fore the leve l of

m eaning ), encapsulate d (independent from m odule s that proce ss othe r

attribute s), and cognitiv e ly im pene trable (im perv ious to highe r-orde r influ-

ence s). The assum ptions of the affe c tiv e prim ac y hypothe s is are consiste nt

w ith psycholog ical and neurophys iolog ical ev idence (Ag g le ton & Mishkin,

19 86 ; Dam as io, 1994 ; Kunst-W ilson & Zajonc , 1 980 ; LeDoux , 1 989 ,

19 93 ).

The affe c tiv e prim ac y hypothe sis predic ts independence of subl im inal

af fe c tiv e prim ing from attributional m anipulations for s eve ral reasons.

A ttributional inte rventions atte m pt to change pre fe rence s by targ e ting

consc ious infe renc es . Inferences , how eve r, are a part of the high-orde r,

sem antic sy ste m that has no direc t ac c e ss to the low -order, nonsem antic

pre fe rence sy ste m . Cons iste nt w ith this assum ption, studie s on autom ati c

v ig i lance (Pratto, 1994 ; Pratto & John, 1991 ) and autom ati c evaluation

(B argh, C haiken, Govende r, & Pratto, 19 92 ) found that the ope ration of

af fe c tiv e proce ss e s is hig hly independent of infe rential goals (B argh,

19 89 ).

Note , how ev er, that subl im inal af fe ctiv e prim ing should no t be expec te d

to be independe nt of al l aspec ts of attributional m anipulations. These

m anipulations should hav e no in fe ren tia l e ffe c ts , y e t they m ay in¯ uence

such variables as atte ntion or affe c tiv e state s that, in turn, m ay m odify

affe c tiv e prim ing v ia affe c t-af fe c t inte rac tions (Murphy , Monahan, &

Zajonc , 19 95 ) or atte ntion-af fe c t inte rac tions (Lang , 1 995 ).

A nothe r reason w hy , ac cording to the affe c tiv e prim ac y hypothe sis ,

attributional inte rventions should be ine ffe c tiv e is re late d to the assum p-

tions about the form of early af fe c tiv e e xpe riences . A ny succe ss ful m anip-

ulation of the infe rence s that subje c ts m ay draw from their fe e l ing s require s

som e aw arene ss of thes e fe e ling s in the ® rst plac e . How eve r, af fe c tiv e

prim ing m ay no t inv olve a change in consc ious ly expe rienced fe e l ing s.

First, som e affe c tiv e in¯ uence s on pe rception, inte rpre tation, and dec is ion

m ay be m ediated by low -leve l sy ste m s that do not produce any ac com pa-

ny ing consc ious affe c t at al l (Dam as io, 1 994 ). S ec ond, even if af fe c tiv e

prim ing leads to a notice ab le af fe c tiv e reac tion, this reaction m ay not be

represente d as a fe e l ing , but only as a change in a pre fe rence . R ecent

theoris ing sugge sts that the sy ste m that evaluate s the em otional s ignif i -

c ance of stim uli is fas te r than the sy ste m that el ic its fe e l ing s (LeDoux ,

19 93 ). Ladav as , Cim atti , DelPe sc e , and Tuozz i (19 93 ) found that evalua-

tiv e disc rim ination response s (presum ably unde rly ing pre fe rence s) w e re

obtained w hen sublim inal af fe c tiv e s lide s w e re presente d to the rig ht and to
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the le ft hem isphe re of a spl i t-brain patie nt. How eve r, autonom ic response s

(presum ably unde rly ing fe e l ing s) w e re only obtained w hen sublim inal

s l ide s w e re presente d to the right hem isphe re . The le ft hem isphe re , w hich

is le s s able to respond to em otional stim uli, produced autonom ic response s

only for sl ide s presente d supral im inally .

In sum , the m inim al exposure conditions of subl im inal prim ing m ay

e lic i t w eak , undiffe rentiate d pre fe rence response s, but m ay not support the

am ount of proce s sing nece ssary to e lic i t identi ® ab le fe e l ing s. More gen-

e rally , pre fe rence s se em to represent w hat Fodor (1 983 ) calls ``s hal low

output’ ’ ( i .e . they are prim itiv e , pre -sem antic , and unapprai sed Ð uninte r-

pre te d). A s Zajonc (1994 ) sug ge ste d, an early , unappraise d affe c t m us t be

e laborate d and inte g rate d w ith the output of othe r m odule s to result in an

identi ® able fe e l ing . In that respec t, subl im inal af fe c tiv e prim ing m ay be

sim ilar to the m ere ex posure paradigm , w he re subje c ts do not pe rce ive

them se lve s as chang ing pre fe rences by v irtue of exposure .

The prec eding disc ussion indicate s that subl im inal prim ing m ay not

e lic i t fe e l ing s that can be used as input into an infe rential strate gy . S eve ral

approac hes to the affec t- judg em ent l ink share this assum ption but dif fe r

regarding the nature and locus of the proce sse s that m ediate be tw een affe c t

and judgem ent. Som e ac counts are cons iste nt w ith the affec tiv e prim ac y

hypothes is and postu late low -orde r, s ensory , nonsem antic proce sse s. Othe r

ac counts assum e high-orde r sem antic m ediation. Moreove r, the ac counts

locate the c ritic al proce ss at diffe rent s tag es Ð atte ntion, pe rception, inte r-

pre tati on, or g ene ration of m otor response . First, re search into the affe ct-

atte ntion link propose s that af fe c tiv e prim es lead to he ig hte ned atte ntion to

affe c t-cong ruent inform ation (se e Derrybe rry & Tucke r, 1 994 for a

rev iew ). Se cond, rese arch into the affe c t-pe rception l ink sugge sts that

af fe c tiv e prim es trigge r ac tiv ation in pe rceptual m em ory, w hich results

in a m ore e f® c ient pe rception of af fe c t-congruent targ e ts (se e Nie -

denthal , S e tte rlund, & Jone s, 19 94 for a rev iew ). Third, s em antic netw ork

m ode ls sugge st that af fe c tiv e prim es bias inte rpre tati on of targ e ts by

ac tivating valence -congruent concepts (se e B ow er, 1 991 for a rev iew ).

Final ly , af fe c t e l ic i te d by prim es m ay m odify judgem ent behav iour v ia

connec tions be tw een the affe c tiv e sy stem and the m otor response sy ste m

(se e Zajonc & Markus, 19 84 for a rev iew ). W e re turn to the se issue s in the

Discussion se c tion.

Overview of Studies

As the earl ier discus sion i llustrate s , seve ral l ine s of ev idence are com pa-

tible w ith the notion that af fe c tiv e in¯ uence s on judgem ent and behav iour

m ay be m ediate d by m echanism s othe r than the m isattribution of ex pe ri-

enced fe e l ing s. How eve r, until the role of the se m echanism s in subl im inal
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prim ing is m ore prec ise ly spec i ® e d, sy ste m ati c em piric al tes ts of the s e

m echanism s rem ain dif ® c ult. In contrast, the fe e l ing s-as -inform ation

m ode l ge ne rate s predic tions that are am enable to e m piric al te sting .

Hence , the present studie s focus on a te st of the predic tions g enerate d by

the fe e ling s -as -information account. Spe ci ® c al ly , w e inform ed subje c ts in

som e conditions of our expe rim ents that they w ould be exposed to sub-

l im inal prim es that m ight el ic i t a fe e l ing . Depending on conditions, sub-

je c ts w e re e ither informed that this reac tion w ould be positiv e , informed

that it w ould be negative , or w e re not inform ed about its valence . These

attribution m anipulations w ere introduced as a be tw een-subjec ts fac tor and

w ere c ross ed w ith the vale nce of the subl im inal prim es, w hich w as

m anipulate d w ithin subje c ts.

B as ed on the se m anipulations, the fe e l ing s -as -information m ode l pre -

dic ts the em ergence of augm entation and dis counting e ffe c ts (Ke lle y ,

19 72 ). W he n subje c ts ex pec t subl im inal ly presente d prim es to e lic it a

positiv e fe e l ing , they should (correc tly ) attribute any pos itiv e fe e l ing

they expe rience to the im pac t of the prim ing m anipulation (i.e . to a

subl im inal ly presente d sm il ing face ). S im ilarly , w hen subje c ts expec t

subl im inal ly pres ente d prim es to el ic it a negative fe e l ing , the y should

(correc tly ) attribute any negativ e fe e ling they expe rience to the im pac t

of the prim ing m anipulation (i .e . to a subl im inal ly presente d frow ning

fac e ). Given that subje c ts are told that the prim ing m anipulation is unre -

lated to the judgem ent task, they should discount the inform ational value of

the ir on-line af fe c tiv e ex pe rience and thus not exhibit the subl im inal

prim ing e ffe c t. In contrast, i f an affe c tiv e ex pe rience e l ic i te d by the

subl im inal prim es is inconsistent w ith subje c ts ’ e xpec tati ons, the expe ri-

ence cannot be attribute d to the expe rim ental m anipulation and should

se em particularly diag nostic , re sulting in inc reased subl im inal prim ing

e ffe c ts . A ccording ly , a dis counting e ffe ct is predic te d w hen subje c ts ’

e xpe rience s m atc h the ir expec tations and an aug m entati on e ffec t is pre -

dic te d w hen their ex pe rience s contradic t their ex pec tati ons. Final ly , w hen

subjec ts are informed that subl im inally presented m ate rials m ay e lic i t an

unspec i ® e d reac tion, they m ay doubt the informational value of any reac -

tion they m ay expe rience , thus reducing subl im inal prim ing e ffe c ts inde -

pendent of the valence of the ir experience .

Note that the aforem entioned predic tions of dis counting an d augm enta-

tion e ffe c ts are incom patible w ith an al te rnative se t of predic tions that m ay

be de rived from the im plications of the expe rim ental ins truc tions, indepen-

dent of subje c ts ’ af fe c tiv e expe rience s. A s S track and col league s (S trac k,

19 92 ; S trac k, Schw arz , B le ss , KuÈ ble r, & W aÈ nke , 1 993 ; se e also W egene r &

Pe tty , 1995 ) dem onstrate d, subje c ts m ay correc t judgem ents to com pensate

for in¯ uence s sug ge ste d by the ex pe rim enter. If so, subje c ts w ho are

inform ed about positiv e in¯ uences should correc t al l judgem ents dow n-
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w ard, w he reas subje c ts w ho are inform ed about negative in¯ uence s should

correc t al l judgem ents upw ard, independent of the ir actual af fe c tiv e ex pe ri-

ence . In contrast to suc h a m ain e ffe c t of expec tations, the fe e l ing s-as -

information m ode l predic ts an inte rac tion of expec tati ons w ith ac tual

af fe c tiv e ex pe rience s, as de sc ribed earl ie r.

The affe c tiv e prim ac y hy pothe sis predic ts that the attributional m anip-

ulations should not produce the aforem entioned patte rn of judgem ents .

This prediction re sts on three assum ptions. First, the sy ste m inv olved in

affe c tiv e prim ing is re s istant to infe rence s, be cause infe renc es are sem antic

w he reas pre fe rence s are nonsem antic . S econd, af fe ctiv e prim ing is auto-

m ati c and should be encapsulate d from any highe r-orde r inte rvention.

Third, af fe c tiv e change s m ediating affe c tiv e prim ing are e ithe r not repre -

sente d consc iously at all , or at le as t they are not repre sented as fe e l ing s.

He nce , subje c ts are not aw are of a fe e l ing expe rience that m ay be dis-

counte d or augm ente d as a source of inform ation in form ing a judgem ent

about the targ e t.

Given that the affe c tiv e prim ac y hypothe sis predicts a null e ffe ct of

attributional inte rventions , w e did not w ant to re je c t the fe e l ing s-as -infor-

m ation m ode l because of pote ntial ly w eak m anipulations, re sulting in the

ac c eptance of the affe c tiv e prim ac y hy pothe sis as a de fault. The re fore , w e

took the fo llow ing s te ps : Our attributional m anipulations w ere c lear and

expl ic i t; the attributional m anipulation w as changed from s tudy 1 to study

2 ; and both s tudie s independently te ste d for the presenc e of af fe c tiv e

expe rience s. The robus tnes s of af fe c tiv e prim ing w ill be dem ons trate d if

i t is obtained even w hen the expe rim ent offe rs subje cts a c lear opportunity

to discount the in¯ uence of af fe c tiv e prim es.

EXPERIM EN T 1

M ethod

Subjects

S ix ty -three m ale and fem ale underg raduate subje c ts at the Unive rsi ty of

Michig an partic ipate d in partial ful ® lm ent of a course requirem ent. Subje cts

w ho knew Chinese , Korean, or Japanese w ere exc luded from partic ipation.

Materials and Apparatus

Orde r and typ e o f s tim u l i. The liking judgem ent task consiste d of the

presentation of targ et ideographs prec eded by various prim es. The re w ere

tw o blocks of 20 trial s . Eac h block em ployed a diffe rent arrang em ent of

stim uli. In the ® rst block of 2 0 trial s the orde r of prim es w ithin a block w as
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random ised and cons iste d of: (a) ® v e dis tinc t ideographs prec eded by no

prim es at al l; (b) ® v e distinct ideog raphs prec eded by pic tures of ® v e

distinc t poly gons; (c ) ® v e distinct ideographs prec eded by prim es show ing

angry fac e s of ® v e distinc t indiv iduals ; and (d) ® v e distinc t ideographs

prec eded by pic tures of happy fac e s of ® v e dis tinc t indiv iduals .

In the se cond block, the prim es consiste d of: (a) ® v e distinc t ideographs

prec eded by no prim es at al l ; (b) ® v e distinc t ideographs prec eded by

pic tures of ® v e distinc t polygons; (c ) ® v e ideographs repeate d from the

® rst block w ere prec eded by angry fac e s of the sam e indiv iduals that

prov ided happy express ions used in block 1 ; and (d) ® v e ideographs

repeate d from the ® rst block w ere prec eded by happy fac e s of the sam e

indiv iduals that prov ided angry express ions used in block 1 .

Prim es . Photographs of 10 indiv iduals se rved as fac ial prim es. Eac h

indiv idual prov ided tw o express ions Ð happine ss and ang e r. The se 10

indiv iduals w ere se le c te d from a se t of 6 5 slide s pre -te ste d to prov ide

good exam ple s of ange r and happine s s.

Stimu lu s p re sen ta tion . The exposure conditions and the equipm ent w ere

identical to the one used by Murphy and Zajonc (199 3 ). Four sl ide

proje c tors w ith a Unibl i tz shutte r and a red ® l te r w ere used to proje c t

45 cm 3 60cm im ag es on a sc reen at subje c ts ’ e ye leve l at a distance of

approx im ate ly 1 .5m . This pres entati on resulted in a 1 7 -degree v isual

horizontal ang le and 20 -degree ve rtic al ang le . Lum inance of the s creen

® e ld w as approx im ate ly 60cd/m
2
. The shutte rs w e re control led by tw o

Unibl itz re lay control boxe s connec te d to an XT-com pute r. The shutte r

speed for the subl im inal prim e w as se t at 4 m sec w hich, af te r adding open

and shut de lay , re sults in a 10m sec ¯ ash.

Procedure and Design

Sequ ence o f e v en ts du ring a ffe c tiv e p r im ing . On arrival at the laboratory ,

subjec ts w e re to ld that the study consiste d of tw o tas ks. In the ® rst task the y

w ould m ake l iking judgem ents of s eve ral Chine se ideographs on a 6 -button

response box . Num ber 1 on the box indicate d that the subje c t did not l ike

the ideograph at all , w he reas num ber 6 indicate d that it w as liked quite a

bit. Eac h trial las te d for about 11 se conds (se e Fig . 1 ). The subl im inal

stim ulus (the fac e or the polygon) w as presente d for 10m sec and w as

im m ediate ly follow ed by an ideograph that al so se rved as a backw ard

m ask. The SO A be tw een the prim e and the ideograph w as approx im ate ly

5m sec . Eac h ideograph stay ed on the sc reen for 2000 m sec . A fter an 8 -se cond

pause for the subje ct’ s re sponse , the nex t pai r cons isting of subl im inal

prim e and ideograph w as show n. A fte r the ® rs t tas k, the re w as a short

break. The se cond task of the study te ste d w he the r the prim es w ere

pres ente d sublim inal ly (s ee late r).
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Ma nip u la tion o f in fe r en c e s . For the ® rst tas k of the s tudy , subje c ts w e re

g iven one of the ® v e w ritte n instruc tions, de signed to m anipulate be lie fs

about the ir af fe c tiv e reac tions during the ex pe rim ent. In the ® rst condition,

subje c ts w e re not inform ed about sublim inal s tim uli , but w e re sim ply asked

to m ake l iking judg em ents of ideog raphs. This condition w as de signed as a

sim ple replic ation of the Murphy and Zajonc (1 993 ) study 1 , and w e re fe r

to this condition as a ``no expec ta tion s ’ ’ c ondition.

In the ``nonspec i ® c expec ta tion c ond ition ’ ’ , instruc tions state d that

shortly be fore the presentati on of ideographs othe r pic ture s w ould appear

ve ry brie ¯ y on the sc reen. The instruc tion m entione d that the se pic tures

w ould appear so brie ¯ y that no one w ould be able to se e them con-

sc iously . Possible af fe c tiv e reac tions and the nature of sublim inal pic tures

w e re not m entioned. To justi fy to subjec ts the prese nce of subl im inal

prim es, the instruc tions re fe rred to `̀ the se cond part of the s tudy ’ ’ w he re

the se sl ide s w ould be re levant. The purpose of the ``nonspec i ® c e x pec ta-

tion condition’ ’ w as to te s t w he the r the shee r fac t of be ing informed

about poss ible prim es w ould e lim inate the bas ic affe c tiv e prim ing e ffe c t.

For this condition, and for all the rem aining conditions , the affe c tiv e

prim ac y ac count predic ts a repl ic ation of the prim ing e ffe c t. The fe e l ing s-

as -information ac count predic ts that in the nonspe ci ® c e xpec tati on con-

dition subje c ts m ay becom e dis trus tful of the ir af fe c tiv e reac tions , w hich
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should unde rm ine the prim ing e ffe c t. Prim ing e ffe cts should be w eakene d

to the e x te nt that subje cts thought the se `̀ othe r pictures ’ ’ m ight in¯ uence

the ir af fe c tiv e state .

In the ``positiv e expec ta tion co nd ition ’ ’ subje cts w e re inform ed that

subl im inal sm il ing fac e s w ould brie ¯ y appear be fore som e ideographs

and m ay bring on `̀ som e pleasant fe e l ing s ’ ’ and c ause som e ``positiv e

gut reac tions ’ ’ . For th is condition the fe e l ing -as -information ac count pre -

dic ts that subje c ts should discount the ir positiv e reac tions to the ideographs

prec eded by positiv e prim es , w hereas the ir judg em ents of ideographs

prec eded by negative prim es should continue to be in¯ uenced. Moreove r,

the judgem ents of ide ographs prec eded by negative prim es should be

e special ly unfav ourable because , by the log ic of the augm enting e ffe c t,

subjec ts should treat the ir negativ e reac tions as e spec ial ly diag nostic of

the ir true l iking response to the targe t ideographs .

In the `̀ nega tiv e exp ec ta tion cond ition ’ ’ subje c ts w e re inform ed that

subl im inal angry fac e s w ould appear be fore ideographs and m ay bring

on ``som e unpleasant fe e l ing s ’ ’ and c ause som e ``negativ e gut reac tions ’ ’ .

Predic tions for this condition are the exac t reve rsal of predic tions for the

positiv e ex pec tati on condition.

In the ``positiv e and nega tiv e expec ta tion con d ition ’ ’ subje c ts w e re

inform ed that angry and happy fac e s w ould be show n and m ight cause

corresponding fe el ing s and ``gut re ac tions ’ ’ . He re , assum ing suf ® c ient

discounting , the fe e ling -as -inform ation ac count predic ts a disappearance

of the prim ing e ffe c t, w he re as the affe c tiv e prim ary account predic ts no

such e ffe c t.

F orced cho ic e . Fol low ing 45 trial s , subje c ts in al l conditions w ere g ive n

a forced-choic e te s t of aw arene ss (s e e Fig . 2 for de tai ls ). S ubje c ts w e re told

that this part of the expe rim ent dealt w ith recognition of stim uli pres ente d

ve ry brie ¯ y . As in the ® rst part of the study , a prim e (happy fac e , angry

fac e , or polygon) w as pres ente d for 10m sec and w as im m ediate ly m aske d

by a 2 -s econd presentation of an ideog raph. O ne se cond afte r the ideograph

disappeared, tw o pic tures w e re ¯ ashed on the sc reen for 7 se conds: An

im ag e of the ac tual prim e on one side of the sc reen and an alte rnate im ag e

(a dis trac tor) on the othe r s ide of the sc reen. Subjec ts indicate d w hich of

the tw o im ag e s they thought w as the prim e by pres sing one of the six

buttons on a response box . Three buttons to the le ft indicate d, w ith deg ree s

of c e rtainty v ary ing from ``sure ’ ’ to `̀ jus t gue ssing ’ ’ , that a correc t pic ture

of the prim e w as on the le ft part of the sc reen. Three buttons to the right

indicated, w ith various deg ree s of ce rtainty , that the correc t prim e w as on

the rig ht. Using this response scale , the num ber of response options on the

forced-choic e te st w as identical w ith the num ber of response options in the

l iking part. The sc reen position of the correc t im ag e w as random ised. The

distrac tor for the fac ial prim e w as a fac e w ith the sam e expre ss ion and the
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sam e g ende r, but of a diffe rent pe rson. The dis trac tor for the polygon w as a

diffe rent polygon.

This de s ign of the forced-choic e te st, using tw o diffe rent people w ith

the sam e fac ial ex press ion, controls for the abi li ty to recognise a particular

fac e. How eve r, i t doe s not control for w he the r subje c ts w ere aw are of the

sm il ing ve rsus the angry express ions used as prim es . That is , the results of

the forced-choic e te st le av e open w he the r subjec ts hav e ac c e ss to the v alence

of the prim e . A lthough a diffe rent de s ign could he lp answ er this que stion, the

prim ary purpose of the forced-choic e te st w as to e stabl ish w he the r subje cts

could pe rce iv e the de sc riptiv e fe atures of the prim es consc ious ly .

Inter v iew s . Afte r the experim ent, subje c ts w e re inte rv iew ed and probed

for the ir aw arene ss of the ``othe r pic tures ’ ’ (prim es), the presence of

af fe c tiv e reac tions to prim es and ideog raphs, and the ir strate g ie s for

m aking the l iking judg em ent. Subjec ts w e re al so asked about their aw are -

ne ss of the prim es during the forced-choic e tas k, and the ir strate g ie s for

m aking the forced-choic e judgem ent. A fte r the interv iew eac h subje c t w as

thoroug hly debrie fed.

Design

The judg em ent part of the study re ¯ e c ts a 5 3 4 3 2 m ixed de sign. The

Type of Expec tation fac tor w as m anipulate d be tw een subje c ts (no ex pec ta-

tions, nonspec i ® c prim e expec tati on, pos itiv e prim e expectati on, negative
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prim e expec tati on, positiv e and ne gative prim e expec tation). The Type of

Prim e fac tor w as m anipulate d w ithin subjec ts (happy fac e , angry fac e ,

poly gon, or nonprim e ). Finally , the presentati on order w as repres ente d

by the w ithin-subje c ts fac tor B lock O rde r ( ® rst 20 trials , las t 20 trials ) .

Results

The key que s tions addressed by our analy se s are : (1 ) w he the r subl im inal

prim es in¯ uence subje cts ’ judg em ents of the ideographs; and (2 ) w he the r

this in¯ uence is m odi ® e d by subje cts ’ e x pec tati ons about the al le ged

im pact of subl im inal prim es. The analy se s g iven late r are based on data

from the ® rs t block (20 trial s) . The data from the se cond block (las t 20

trial s) w e re al so analy s ed and w il l be dis cussed in a late r se c tion. Means

from both blocks are presented in Table 1 .

Prim ing e ffe c t. A 4 (type of prim e ) 3 5 (type of ex pec tati on) MA NOV A

w as pe rformed on the l iking judg em ents . This analy sis revealed a signif i -

c ant m ain e ffe c t for type of prim e [ F (3 ,17 4 ) = 4 .72 , P < .005 ] . The uppe r

pane l of Table 1 show s that in eac h condition subje c ts rate d the ideographs

prec eded by happy prim es highe r than ideographs prece ded by angry

prim es . More spec i ® c al ly , pai red t-te sts revealed that ac ross all conditions
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TAB LE 1

Exp er im ent 1 : M ean Lik ing of Id eo graphs as a Fu nction of Pr im e, Expectation

Condit ion , and Tria l Blo ck

Expe r im en tal Co n d itio n

Prim e

No

Expec t.

No n sp e c .

Expe c t.

Po s .

E xpec t.

Ne g .

Expec t.

Po s . & Ne g .

Expec t.

All

F ir s t b lo ck

H appy 3 .63 3 .9 8 4 .0 3 3 .5 8 3 .8 5 3 .8 1

A ngry 3 .47 3 .2 5 3 .4 3 3 .4 3 .6 3 .4 3

Poly g on 3 .46 3 .4 5 3 .7 8 3 .6 3 .6 5 3 .5 8

N o prim e 3 .27 3 .7 2 3 .7 7 3 .8 2 3 .5 7 3 .6 2

Total 3 .46 3 .6 3 .7 5 3 .6 3 .6 7 3 .6 1

Seco n d b lo ck

H appy 3 .69 3 .3 1 3 .4 3 .6 8 3 .7 2 3 .5 6

A ngry 3 .74 4 .2 3 .9 3 3 .6 8 3 .9 3 .8 9

Poly g on 3 .46 3 .3 4 3 .7 7 3 .3 5 3 .5 8 3 .5

N o prim e 3 .4 3 .7 1 3 .5 8 3 .2 3 .6 3 3 .5

Total 3 .57 3 .6 4 3 .6 7 3 .4 8 3 .7 1 3 .6 1

n : 1 4 1 3 1 2 1 2 1 2 6 3

No te : S cale rang e is 1 ± 6 : 1 , don’ t li ke the ideograph; 6 , li ke the ideog raph a lo t.



ideographs prec eded by happy prim es w ere rate d highe r than ideographs

prec eded by angry prim es [ t(62 ) = 3 .6 2 , P < .0 1 ; polyg ons t(62 ) = 2 .63 , P <

.02 ; or no prim es t(62 ) = 2 .02 , P < .05 ] . The se ® ndings represent an ove ral l

af fe c tiv e prim ing e ffe c t.

Effe c ts o f expec ta tio n s . The MANO V A revealed no s igni ® c ant prim e 3

type of expec tation inte rac tion, F < 1 , indicating that the ov eral l s treng th of

the affec tiv e prim ing e ffe c t did not depend on subje c ts ’ e xpec tations about

the al le ged im pac t of subl im inal prim es. More de ta iled analy s es con® rmed

this conclus ion. Spec i ® c al ly , w e c reate d tw o indic e s of the e ffe ctiv ene ss of

af fe c tiv e prim es. O ne index m easured the e ffe ctiv ene ss of positiv e prim es,

the othe r m easured the e ffe c tiv ene ss of negativ e prim es. The se indexe s

w e re calculate d by taking the difference be tw een each subje c t’ s l iking of

ideographs prec eded by affe ctiv e prim es and this subje c t’ s l iking of

ideographs prec eded by nonaffe c tiv e prim es (polygons and blank prim es).

As show n in Table 2 , the patte rn of m eans did not conform to the

predic tions de rived from the fe e l ing s-as -inform ation ac count. The

obtained diffe rence s in judg em ents of ideog raphs prec eded by happy

ve rsus angry prim es w ere m ost pronounced in the nonspec i ® c e xpec tati on

condition [ t(12 ) = 4 .2 , P < .00 2 ] . Hence , a m anipulation ex pec te d to

unde rm ine the e ffe c t of subl im inal prim ing appears to hav e streng thened

it. S im ilarly , the e ffe c t of positiv e prim es in the positiv e expec tati on

condition, w he re the fe e l ing -as -inform ation acc ount predicts a discounting

of positiv e af fe c t, w as nonsigni ® c antly s tronge r than in the negative

SU B LIM IN AL AFFECT IV E PRIM IN G 445

TAB LE 2

Experim ent 1: Effectiveness of Affective Prim es as a Function of P rim e,

Exp ectation Condit ion, an d Tria l Blo ck

Expe r im en ta l Co n d itio n

Pr im e

No

Expec t.

No n sp ec .

Expec t.

Po s .

Expec t.

Ne g .

Expec t.

Po s . & Ne g .

Expec t.

All

F ir s t b loc k

Happy .2 6 .4 .2 6 2 .1 2 .2 4 .2 1

A ng ry .1 1 2 .3 4 2 .3 4 2 .3 1 2 .0 1 2 .1 7

Seco n d b lo c k

Happy .2 6 2 .2 2 2 .2 7 .4 1 .1 1 .0 6

A ng ry .3 1 .6 8 .2 6 .4 1 .2 9 .3 9

n : 1 4 1 3 1 2 1 2 1 2 6 3

No te : The e ffe c tiv ene ss rat ing of happy and ang ry prim es re pre sents the dif fe re nce

be tween rating s of ide og raphs on tria ls w i th affe c tiv e prim es and tri als w ith neutral

prim e s or no prim e s at all Ð e .g . e ff e c tiv ene ss of happy prim e = happy 2 (neutral +

none )/2 .



expe ctati on condition, w he re an aug m entati on e ff ec t w as predic ted [ t(2 2 ) =

1 .40 , P < .18 ] . Moreove r, the e ffe c t of neg ative prim es in the positiv e

expe ctati on condition w as not diffe rent from the ir im pac t in the negativ e

expe ctati on condition [ t(22 ) = 0 .1 ] . S im ilarly , the e ffe c ts of both type s of

prim es in the condition w here subjec ts expec te d positiv e as w e l l as

negative in¯ uence s did not differ from the no-expec tation conditions , in

contrast to predic tions from the fe e ling -as -inform ation m ode l . Surpris -

ing ly , in contrast to Murphy and Zajonc ’ s (19 93 ) prev ious ® nding s, in

the no-ex pec tati ons condition, no signi ® c ant prim ing e ffe c t w as obtained

[ t(13 ) = 0 .98 ] , al though the m eans w ere in the predic te d direc tion.

In com bination, the se ® nding s indicate that inform ing subje c ts about a

possible in¯ uence of sublim inal ly prese nte d m ate rials did not result in the

predic te d augm entati on and discounting e ffe c ts . If any thing , induc ing thes e

expe ctati ons enhanced the im pac t of the prim ing procedure , in particular

w hen the expec tations w ere nonspec i ® c . In fac t, af fe c tiv e prim ing e ffe c ts

w e re only obtained unde r expec tation conditions and not unde r the no-

expe ctati on condition that replic ate d the procedures used by Murphy and

Zajonc (1 993 ). The latte r obse rvation is incons is te nt w ith the predic tion

de rived from the affe c tiv e prim ac y ac count that the affe ctiv e prim ing is

ful ly independent of highe r-order inte rv entions.

Corre c tiv e p roc e s se s . B ased on the fe e l ing s-as -inform ation approac h,

one m ight e xpec t a negative re lation be tw een the speed w ith w hich subje c ts

form a judgem ent and the e ffe c tiv ene ss of the prim es. This w ould re¯ e c t

the possibi li ty that the dis counting and augm enting proce sse s take tim e , a

possibi li ty that has not been addressed in prev ious m isattribution studie s .

To te st this conje c ture , w e c om pute d the corre lation betw een the e ffe c -

tiv ene ss of prim es (as de ® ned earl ie r) and response tim es (in block 1 ). In

the no-ex pec tati on condition this corre lation w as [ r (14 ) = .43 , n.s.] . The

m ean corre lation in the four-expec tati on conditions w as [ r (49 ) = .14 , n.s.] .

This ® nding sugge sts the e ffe c t of the prim es w as independent of subje c ts ’

atte m pts to conside r the inform ational v alue of the ir fe e l ing s in the conte x t

of the expec tations conveyed to them .

Affe ctiv e e xp e rie nc es . Subje c ts w e re asked if they expe rienced any

affe c tiv e reac tions to the prim es or the targ e t ideographs . They w ere also

asked to desc ribe how they m ade their judgem ents of ideographs. No

subjec t reported expe rienc ing any fe e ling s as a result of the prim ing .

S even subje c ts (11 % ) reported bas ing the ir judg em ents on the ir ``g ut-

reac tions ’ ’ to the ideog raphs. The se subje c ts w e re evenly distribute d

ac ross expec tati on conditions and did not signi ® c antly diffe r from othe r

subjec ts in the ir re sponse to the prim ing m anipulation, F < 1 . O the r

subjec ts re sponded that they based the ir judgem ents on ae sthe tic featu res

of the ideog raphs, w hat they rem inded them of, or s im ply on how m uch

they liked them . This ® nding is consiste nt w ith the predic tion of the
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affe c tiv e prim ac y hy pothe sis that af fe c tiv e re ac tions e lic i te d by the sub-

l im inal prim es are not represente d as consc ious fe e l ing s.

Resu lts o f b lock 2 . Follow ing the procedures used by Murphy and

Zajonc (1993 ), the present expe rim ent had tw o blocks of trials . In the

se cond block, the sam e ideographs that w e re pres ente d in the ® rst block

w e re judged ag ain by the sam e subje cts . How eve r, the repeate d ideographs

w e re prec eded by fac ial expre ss ions of the opposite valenc e (i.e . an

ideograph prim ed w ith a happy fac e in block 1 w as prim ed w ith an angry

fac e in block 2 ). In the Murphy and Zajonc (1993 ) expe rim ent, the prim ing

e ffe c t in the se cond block of trial s w as w eake r com pared w ith the e ffe c t in

the ® rst bloc k. This sug ge sts that af fe ctiv e prim ing e ffe c ts e s tabl ished

during the ® rs t e xposure m ay be quite robust and dif ® c ult to obli te rate

by affe c tiv e prim ing during the se cond exposure . The re fore , data from

block 2 w ere analy sed separate ly . A 4 (type of prim e ) 3 5 (type of

expec tati on) MA NO V A w as pe rformed on the l iking judgem ents from

the se cond block. This analy sis revealed only a sig ni ® c ant m ain e ffe c t

for type of prim e [ F (3 ,174 ) = 6 .67 , P < .001 ] , and no inte rac tions . The

patte rn re ¯ e c te d in this m ain e ffe c t, how ev er, w as oppos ite to the patte rn

obse rv ed for the ® rst block. S pec i ® c ally , pai red t-te sts rev ealed that ac ross

all conditions ideographs assoc iate d w ith happy prim e s in block 2 w ere

l iked le ss than ideog raphs assoc iate d w ith angry prim es in block 2 [ t(62 ) =

2 .8 7 , P < .01 ] . A ll diffe rence s be tw een type s of prim es m irrored the e ffe cts

obtained in block 1 . Ideographs prec eded by happy prim es w ere not liked

les s than ideographs preceded e ithe r by poly gons or no-prim es (t < 1),

w he reas ideog raphs prec eded by angry prim es w ere l iked m o re than

ideographs prec eded by polyg ons, or no-prim es [ t(62 ) = 4 .8 6 , P < .00 1 ] .

This patte rn presum ably re ¯ e c ts that the ideographs becam e assoc iate d

w ith an affe c tiv e evaluation during the ® rst e xposure. In othe r w ords, in

block 1 subje cts m ay hav e formed and re tained an atti tude tow ard the

ideograph. This evaluation m ay hav e de te rm ined judgem ents during the

se cond encounte r w ith the ideograph, w hate ve r the prim e that prec eded the

exposure in the se cond block. If this explanation is correc t, one should

expec t a positiv e corre lation be tw e en the ® rs t judgem ent and se cond

judgem ent of the sam e ideograph, de spite pairing w ith opposite prim es.

In fac t, judg em ents of repeate d ideog raphs w ere positiv e ly and signifi -

c antly corre late d [ r (63 ) = .44 , P < .001 ] . A s a control w e also com pute d the

corre lation be tw een com parable judgem ents of nonrepe ate d ideographs.

The se judg em ents w e re uncorre lated [ r (63 ) = .004 , n.s .] . The diffe rence

be tw een the aforem entioned corre lation coe f ® c ients w as sig ni ® c ant, z =

2 .5 6 , P < .05 .

Treating block as a w ithin-subje c ts fac tor, w e obtain a tw o-w ay inte r-

ac tion of type of prim e and block orde r [ F (3 ,174 ) = 8 .37 , P < .001 ] . This

re ¯ e c ts that the evaluations are consiste nt w ith the valence of the prim e in
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block 1 [ F (3 ,1 74 ) = 4 .72 , P < .0 05 ] for the s im ple m ain e ffe c t, but

incons is te nt w ith the valence of the prim e in block 2 [ F (3 ,174 ) = 6 .67 ,

P < .001 ] for the sim ple m ain e ffe c t.

F orced -cho ic e te s t. Data from the forced-choic e te st of prim e recog ni-

tion indicate that the subl im inal pre sentati on procedures w e re succ e ss fu l.

The recognition ratio (i.e . the num ber of correc t recog nitions of the prim e

div ided by the total num ber of recognition judgem ents m ade) w as .48 ,

S D = .10 , w hich is not signi ® cantly diffe rent f rom the chance expec tation

of .50 . The recognition ratio did not diffe r as a func tion of type of prim e

(happy fac e , angry face , polyg on), expe rim ental condition, and prac tic e

( ® rst 1 5 vs. las t 15 judg em ents). There w as no re lationship be tw een

subjec ts ’ pe rform ance on the forced-choic e task and the e ffe c tiv ene ss of

prim es in the judgem ent task.

Discussion

In sum m ary , an affe c tiv e prim ing e ff ec t ac ross various instruc tional con-

ditions w as obtained in the ® rst block of trials . This ® nding prov ide s a

gene ral replic ation of the phenom enon found by Murphy and Zajonc

(19 93 ) in study 1 , al though the results obtained in the no-expec tati ons

condition, w hich prov ided a direc t replic ation of Murphy and Zajonc ’ s

procedures, w e re not s ig ni ® c ant.

In addition, the results of the se cond block of trial s sug ge st that af fe c tiv e

prim ing has a las ting e ffe c t on pre fe rence s. Judg em ents of the ideographs

in the se cond block w ere positiv e ly corre late d w ith judg em ents of the sam e

ideographs in the ® rst block (de spite be ing paired w ith oppos ite prim es.)

W e sugge st that this patte rn represents an e ffe c t obse rved in studie s that

found that a sing le pai ring of an affe c tiv e prim e w ith a neutral targ e t w as

suf ® c ient to bias the subse quent im pres sion form ed of that targ e t (Nie -

denthal, 19 90 ; Krosnick, B e tz , Jussim , & Lynn, 1992 ). This ® nding also

sugge sts that af fe c tiv e prim ing m ay be e spec ially e ffe c tiv e at the initial

atti tude -form ation stag e and m ay be le ss e ff ec tiv e at the atti tude -chang e

stag e . O n a theore tic al le ve l , l ite rature on autom atic evaluation propose s

that a neutral obje c t can acquire an ev aluation as a result of pairing w ith an

evaluativ e obje c t (B argh e t al., 199 2 ; Faz io, S anbonm ats u, Pow e ll , &

Karde s, 198 6 ). O nce the obje c t has its ow n evaluation assoc iate d w ith it,

i t w i l l be les s susc eptible to subsequent prim ing . This inte rpre tation

assum es, of course , that the prim ing m anipulation continued to be as

e ffe c tiv e in the se cond block.
1
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Most im portant, how ev e r, the absence of attribution e ffe c ts sugge sts that

the prim ing ef fe c t w as m ediate d by a proce ss othe r than that sugg es te d by

the fe e l ing s-as -inform ation approach. Subje c ts w ho w ere to ld that the

unconsc ious prim es m ight af fe c t the ir judgem ents w e re as susc eptible to

the ir in¯ uence as uninform ed subje c ts and ne ithe r a discounting e ffe c t nor

an augm entati on e ffe c t w as obse rved. On the contrary , the judgem ents

prov ided by subje c ts w ho w ere informed that they w ould be exposed to

subl im inal prim es, but w e re not informed about the spec i ® c nature of the ir

im pac t, show ed the stronge st prim ing e ffe c t. Note , how ev er, that this latte r

® nding is also inconsiste nt w ith the null e ffe c t predic tions generate d by the

affe c tiv e prim ac y hypothe sis . As a p ost-hoc explanation, w e sug ge st that

the nonspec i ® c ex pec tati on m anipulations inc reased subje cts ’ atte ntion to

the display , thus inc reasing the im pac t of sublim inal prim es. The fac t that

the speed w ith w hich subje c ts prov ide d a judgem ent w as unre lated to the

e ffe c tiv ene ss of the prim es furthe r sugge sts that the im pac t of the prim es

w as independent of subje c ts ’ atte m pts to re late the ir af fe c tiv e response to

the situational in¯ uence s de sc ribed to them . Finally , subje c ts ’ s e lf-reports

indicate d that they w ere not consciously aw are of any fe e l ing reac tions to

the prim es or the targ e ts .

In gene ral , tw o ex planations m ay be offe red for the ® ndings of Ex pe ri-

m ent 1 . On one hand, the data are cons iste nt w ith the predic tion of the

affe c tiv e prim ac y ac count, w hich holds that the affe c tiv e sy s te m is im pene -

trab le to m anipulations of infe rence and that it involve s autom ati c pro-

c e sse s for w hich subje c ts are not able to correc t. Moreove r, as predic te d,

subl im inal prim ing produced affe c t that w as not represente d as a fe e l ing .

From this pe rspec tiv e , the m isattribution m anipulation w as unsucce ssful

be cause subje c ts could not correc t the ir judg em ents for an in¯ uence they

did not pe rce ive . O n the othe r hand, it is conce iv able that our m isattribu-

tion m anipulation w as not succ e ss ful for m e thodolog ic al reas ons. R oss and

Olson (1981 ) discussed various reasons w hy m isattribution m anipulations

m ay fai l. Tw o reasons that apply to our parad ig m are : (1 ) the plausibi l ity of

the m isattributional source as a cause of the expe rience ; and (2 ) the

sal ienc e of the m isattribution source at the tim e of the expe rience . Regard-

ing plaus ibi l ity , our subje c ts w e re told that af fe c tiv e change s w ould be

induced by sublim inal prim es. A lthoug h the cause of af fe c t g iv en to our

subje c ts w as c learly the true cause , subje c ts m ay not hav e bel ie ved that

subl im inal prim es w ere presente d, or w ere e ffe c tiv e , and m ay sim ply hav e

discarded this inform ation as bogus . Alte rnative ly , our subje c ts m ay hav e

be l ie ve d w hat they w ere told, but because the prim es w ere inv is ible , they

m ay hav e quickly forgotte n about the ir ex is te nce , re ¯ e cting a low sal ience

of the m isattribution m anipulation. Moreove r, subje c ts m ay hav e disre -

garded the attributional inform ation as irre le vant because they w ere not

consc ious of expe rienc ing affe c tiv e reac tions. Final ly , eve n if subje cts
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discerned their a ffective reactions, they m ay have felt con fused or overwhelmed

by the a ttributiona l ar ithme tic requ ired from them . F or exam ple, in the positive

expe ctati ons condition, the task required subje c ts to trust negativ e reac tions,

but to distrust positiv e reac tions. Giv en that the valence of the affe c tiv e

prim e changed from trial to trial, as the orde r of happy and angry prim es w as

random , keeping track of al l of the reac tions m ay hav e been too dif ® c ult.

EXPERIM ENT 2

Given the se conce rns, w e conduc ted a se cond study , based on a m odi ® e d

prim ing m anipulation and a diffe rent, m ore sal ient, and m ore plausible

m isattribution m anipulation. In redes ig ning both the prim ing m anipulation

and the attribution m anipulation w e tried to ac hieve m ax im um sim plic i ty

and phenom enal c lari ty for subje c ts . Firs t, i f a dis tinguishab le fee ling is

produced by sublim inal m anipulations, in contrast to w hat the affe c tiv e

prim ac y hy pothe sis w ould sugge st, w e w ante d to m ake it ve ry e as y for

subjec ts to recognise it. A ccording ly , eac h se t of trials w ith affe c tiv e prim es

w as prec eded by a se t w ith neutral prim es to fac il i tate rec ognition of any

affe c tiv e re ac tions. Moreove r, sequence s of ® v e af fe ctiv e prim es of the sam e

valence w ere pres ente d to prolong and inte nsify af fe c tiv e reac tions . S e cond,

w e used a m isattribution m anipulation that has been succe ssful ly em ployed

in pre v ious studie s (S chw arz e t al., 1 991 ). Spec i ® c al ly , w e play ed proce ssed

New A ge m us ic throughout the ex pe rim ent and inform ed subje c ts that this

m usic w ould e lic i t positiv e (or negative ) fe e l ing s. To ac com m odate the

initial neutral trials , subje c ts w ere furthe r inform ed that the se fe e l ing s m ay

only se t in afte r som e tim e, thus al low ing them to attribute any affe c tiv e

expe rience s e l ic i te d by the subsequent af fe c t trial s to the im pac t of the m usic .

In com bination, the se chang e s should fac i li tate the de te c tion of af fe c tiv e

change s, inc reas e the salienc e of the ir alle ged al te rnative source , and m oti -

vate subje c ts to engag e in appropriate attributional proce sse s. A s in Expe ri-

m ent 1 , the fee l ing s-as -inform ation m ode l predic ts dis counting e ffe c ts on

trial s w he re the aff ec tiv e e xpe rienc e m atc he s the al le ged im pac t of the

m usic , and augm entati on e ffe c ts on trials w here the affec tiv e expe rience

contradic ts the al le ged im pac t of the m usic . In contrast, the affe c tiv e prim ac y

m ode l predic ts no im pact of the attributional m anipulations.

M ethod

Subjects

Eighty -sev en m ale and fem ale unde rgraduate subje c ts at the Unive rs ity of

Michigan partic ipate d in partial ful ® lm ent of a course requirem ent. S ubje c ts

w ho knew C hine se , Korean , or Japane se w ere ex cluded from partic ipation.
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Materials, Apparatus, and Procedure

Prim ing m an ipu la tion . S ubje c ts w e re ag ain asked to g ive l iking judge -

m ents of ideographs , us ing the sam e m ethod as in Expe rim ent 1 . Hal f of the

ideographs w ere prec eded by fac ial af fe c t prim es (happy and angry), and

hal f w e re prec eded by neutral prim es. In contras t to Ex pe rim ent 1 , the

neutral prim es w e re not poly gons , but fac e s of indiv iduals w ho w ere asked

to pose not show ing any speci ® c em otion. This chang e e l im inate s the

com parab il i ty problem be tw een affe c tiv e ly charged prim es and neutral

prim es. In Expe rim e nt 2 , al l prim es w e re fac ial photographs that diffe red

only on the ir aff ec tiv e dim ension. The exposure , l ig hting , distance , and

response conditions w ere identical to Experim ent 1 .

Orde r o f stimu li . The procedure starte d w ith ® v e w arm -up ideographs

prec eded by neutral prim es. The te st ideographs w ere prec eded by four

groups of ® v e prim es that alte rnate d be tw een neutral and affe c tiv e fac e s.

The ® rs t g roup of prim es consiste d of neutral fac e s, the se cond of affe c tiv e

fac es , the third of neutral fac e s, and the las t of af fe c tiv e fac e s ag ain. The

type of aff ec tiv e prim e (happy or angry) fol low ing the ® rs t g roup of neutral

prim es w as counterbalanced, c reating tw o orde rs of stim uli. This counter-

balanc ing al low s the exam ination of the im pac t of af fe c tiv e response s that

are consiste nt or incons is te nt w ith expec tati ons induced by the attributional

m anipulations. A fte r the block of 2 0 trial s w as com ple te d, i t w as repeate d

w ith a new se t of s tim uli to explore chang es in affe c tiv e prim ing m anip-

ulation ove r tim e . Unlike Expe rim ent 1 , how ev e r, stim uli used in block 2

w e re not repe ti tions of stim uli us ed in block 1 .

Ma nip u la tion o f in fer enc e s . W hile subje c ts rate d the ideographs , em o-

tionally am big uous New A ge m usic recorded at hal f-s pe ed w as play ed in

the bac kg round. This m usic w as c learly audible from the beg inning of the

rating task, inc reas ed in loudne ss for the ® rst 30 se conds, and continued for
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W arm-up trials Test Tria ls
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - NNNNN - - - - NNNNN - - HHHHH - - NNNNN - - AAAAA - -
- - NNNNN - - - - NNNNN - - AAAAA - - NNNNN - - HHHHH - -

Note:
N ± neutral facial expression prim e
H ± happy facial expression prim e
A ± angry facial expression prim e

FIG . 3. E xp e rim en t 2 : A rrang em en t o f sub lim in al fac ia l prim es p re sented b efo re th e ideo graph s.



the re st of the expe rim ent. Subje c ts w e re told that although this m us ic w as

not re levant for the ideograph-rating tas k, i t w as play ed because w e w ere

inte rested in its de lay ed e ffe c ts on som e tasks follow ing the ideograph

ratings. All subje cts w e re told that the m usic had been show n to hav e an

em otional im pac t on m ost people , but that it w as unknow n how long it

w ould take for the m usic to hav e an im pac t, only that th is im pac t w ould not

be im m ediate . To keep the subje c ts v ig i lant about the m us ic -re late d

change s in the ir af fe c tiv e s tate s , al l subjec ts w e re as ked four tim es

throug hout the expe rim e nt: ``Do you fe e l af fe c te d by the m usic? ’ ’ The

onse t of th is que stion w as tim ed to prec ede shortly be fore the onse t of

af fe c tiv e prim es, thus rende ring the m usic highly acc es s ible as a possible

source for any reac tions that m ay be e l ic i te d by the prim es. A s a m anip-

ulation of ex pec tati ons, hal f of the subje c ts w e re informed that af te r a w hile

this m usic w ould m ake them fe e l pleasant, w he reas the other hal f w e re

inform ed that the m us ic w ould m ake them fee l unple as ant.

F orced cho ic e . A fte r the judgem ent task, w e te ste d w he the r the prim es

w ere presente d at a suboptim al le ve l . The procedure w as a sim pli ® e d

ve rs ion of the forced-choice tas k from Expe rim ent 1 . Subje c ts w e re pre -

sente d w ith 2 0 trial s on w hich ideographs w ere prec eded by affe c tiv e

prim es . S tim uli and exposure conditions w ere identical to the ® rs t part of

the study . Ten ideographs w ere prec eded, in random orde r, by happy face s

and te n w ere prec eded by angry face s. Imm ediate ly af ter the prim ed

ideograph w as show n, tw o fac e s appeared on the rig ht and le ft s ide s of

the sc reen. O ne face w as an exac t copy of the prim e , the othe r w as a

photograph of a diffe rent indiv idual of the sam e gende r show ing the sam e

fac ial express ion as a prim e . Subjec ts w e re asked to indicate (by press ing a

button) w hich part of the sc reen show ed the fac e ¯ ashed just before the

ideograph.

Inte rv iew s . A fte r the m ain part of the ex pe rim ent, w e aske d subje c ts

sev e ral que stions about the nature of the ir af fe c tiv e and nonaffe c tiv e

reac tions to the m usic , ideog raphs, and prim es as w e l l as to the tim ing of

the se reac tions. Subje c ts w e re al so asked w he the r they atte m pted to correc t

the ir judgem ents or w ere aw are of the prim e s, and w ere probed for suspi-

c iousne ss. Final ly , all subje c ts w e re thoroug hly de brie fed and thanked.

Design

In com bination, the se m anipulations resulte d in a 3 (happy vs . neutral

v s . angry prim es) 3 2 (positiv e v s. negative expec tati on about the im pac t

of m usic ) fac torial de sign, w ith the ® rst fac tor m anipulate d w ithin and the

se cond fac tor m anipulate d be tw een subje c ts .
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Results

The key que stions addres sed by our analy se s are : (1 ) w hethe r subl im inal

prim es in¯ uence subje c ts ’ judgem ents of the ideographs; and (2 ) w hethe r

this in¯ uence is m odi ® e d by the attributional m anipulations.
2

Prim ing effe c t. A 3 (ty pe of prim e ) 3 2 (type of expec tation) MANO V A

w as pe rformed on the l iking judgem ents . This analy sis rev ealed a signi ® c ant

m ain e ffe c t for type of prim e [ F (2 ,1 70 ) = 3 .88 , P < .03 ] . A s in Ex pe rim ent 1 ,

ideographs prec eded by happy prim es w ere liked signi ® c antly m ore than

ideographs prec eded by angry prim es, ac ros s both expec tati on conditions

(se e Table 3 ).

Effe c ts o f expec ta tion s . The MA NOV A also revealed a nonsigni ® c ant

m ain e ffe c t of expec tations on judgem ents [ F (1 ,85 ) = 2 .97 , P < .0 9 ] .

W hen subje c ts expec te d the m usic to m ake the m fee l good, they liked

the ideographs m ore than w hen they expec te d the m usic to m ake them

fee l bad. The se expec tancy -congruent evaluations resem ble a plac ebo

e ffe c t (se e Ross & O lson, 1 981 ) and are incom patible w ith the infe r-

ential predic tions de rived from the fe el ing s -as -inform ation m ode l , as

w e ll as w ith the null e ffe c t prediction de rived f rom the affe c tiv e

prim ac y hypothe sis .

This m ain e ff ec t w as quali ® e d by a nonsig ni ® c ant prim e 3 type of

expec tati on inte rac tion [ F (2 ,170 ) = 2 .46 , P < .09 ] . This inte raction

sugg e sts that the streng th of the prim ing e ffe c t de pended on subjec ts ’

e xpec tati ons about the al le ged im pac t of the m us ic . More de tai led ana-

ly se s of this inte raction revealed that the patte rn is incons iste nt w ith

predic tions of the fe e l ing -as -information m ode l. As in Experim e nt 1 , w e

c reate d separate indic e s of the e ffe c tiv ene s s of positiv e and negative

prim es. The se indic e s represent the diffe rence be tw een the l iking of

ideographs prec eded by the respec tiv e af fe c tiv e prim es and ideographs

prec eded by neutral prim es.

As show n in Table 4 , the e ffe c t of the pos itiv e prim es w as som ew hat

stronge r w hen subje c ts expec te d a positiv e in¯ uence of the m us ic than

w hen they expec ted a ne gative in¯ uence (t < 1). Moreove r, the e ffe c t of the
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2
All data in the re su lts se c tion of Ex pe rim e nt 2 com e from the ® rs t bloc k of tria ls . The

se cond block did not show any m ain e f fe c ts or interac tion e f fe c ts of prim ing and ex pec tation

on judg e m ents of ideog raphs . Unli ke Ex pe rim ent 1 , no stim uli w e re re pe ated in the se cond

block of Ex pe rim ent 2 . The se cond block re pre se nted a s im ple continuation of ev ents from

the ® rs t block w i th new prim es and targ e ts . The absence of the prim ing e ffe c t pre sum ably

re ¯ e c ts hab ituation to the affe c tiv e prim ing proce dure .

B ecause there w as no e ffe c t of orde r (i.e . w he ther the tone of the ® rs t g roup of affe c tiv e

prim es w as cons is tent or incons is tent w ith the affe c tiv e tone of the ex pec tations), data ac ross

both orde r conditio ns w ere collap se d.



negative prim es w as signi ® c antly w eake r w hen subje c ts expec te d a positiv e

in¯ uence of the m usic than w hen they e xpec te d a ne gative in¯ uence [ t(85 )

= 2 .13 , P < .05 ] . The se patte rns are opposite to the disc ounting and

augm entati on e ffe c ts predic te d unde r the s e conditions. Hence , for both

se ts of prim es, m anipulations de signed to el ic i t a dis counting of any

affe c tiv e reac tion to the prim e am pli ® e d the prim es ’ im pac t, w hereas

m anipulations de signed to augm ent any affe c tiv e reac tion to the prim es

w eakened the prim es ’ im pac t, in contras t to predic tions of the fe e l ing s -as -

inform ation m ode l.

A dditional analy s es te ste d w he the r the e ffe c ts of prim ing depe nded on

subjec ts ’ ac tual em otional re sponse s to the m usic , as rev ealed by the ir se lf-

reports at the end of the experim ent. The m ean liking judgem ents broken

dow n by the type of response are show n in Table 5 . A 3 3 3 m ixed

MA NOV A w ith prim e (happy , neutral , ang ry ) and se lf-reported response

to the m us ic (pos itiv e , none , negativ e) failed to reveal a signi ® c ant prim e

by m usic response inte raction [F (158 ,4 ) < 1 .1 ] . How eve r, furthe r analy se s

revealed that a signi ® c ant af fe c tiv e prim ing e ff ec t w as obtained only w he n

subjec ts reported a neg ative em otional im pac t of the m usic [ t(49 ) = 3 .07 ,

P < .01 ] . The fe e ling s-as -information m ode l cannot ac count for the ove ral l

patte rn of ® ndings Ð the absence of prim ing in the positiv e and no-response

to m usic g roups, g ive n a strong prim ing e ffe c t in the negativ e response

group. This ® nding w as al so not predic te d by the affe c tiv e prim ac y

ac count. O ne interpretati on of this re sult sugge sts that it ag ain m ay refle c t
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TABLE 3

Experim ent 2: M ean Lik in g o f

Id eo graphs as a Function o f Prim e

and Exp ectation Condit ion

Expe r im en ta l Co n d it io n

Pr im e

Po s .

Expe c t.

Ne g .

Expec t.

Bo th

Happy 3 .8 2 3 .7 0 3 .7 6

Neutral 3 .6 9 3 .6 1 3 .6 5

A ng ry 3 .7 5 3 .3 6 3 .5 5

Total 3 .7 5 3 .5 5 3 .6 5

n : 4 4 4 3 8 7

No te: Sc ale ra nge is 1 ± 6 : 1 , don’ t

l ike the ide og raph; 6 , l ik e the ideo-

g ra p h a lo t.

TAB LE 4

Exp erim en t 2 : Effec tiven ess o f

Affective Prim es as a Function o f

P rim e and Exp ectation Condition

Expe r im en ta l Co n d itio n

Pr ime

Po s .

E xpec t.

Ne g .

Expec t.

Bo th

Happy .1 2 .0 9 .1 1

A ng ry .0 5 2 .2 5 2 .0 9

n : 4 4 4 3 8 7

No te : The e ff e c tiv e ne ss rating of

happy and ang ry prim e s re pre s en ts

th e d i f f e re nc e b e tw e e n ra ti n g s o f

ide og raphs on tria l s w i th af f e c tiv e

prim es and tri als w ith ne utral prim es

(e .g . e ffe c tiv e ne ss of happy prim e =

happy 2 ne utral) .



an atte ntional phenom enon. A s obse rved in other dom ains (se e Schw arz ,

1990 ; Schw arz & Clore , 1996 for rev iew s) , neg ative af fe ct m ay signal a

problem atic s ituation, re sulting in inc reased atte ntion and m otivation. If so,

inc reas ed atte ntion m ay ag ain hav e inc reased the e ffe c tiv ene s s of subl im -

inal prim es, as sugg e ste d by the ® nding s of Expe rim e nt 1 .

Corre c tiv e p roc e sse s . The fe el ing s -as -information m ode l sugge s ts a

negativ e re lation be tw ee n the response tim es and the e ffe c tiv ene s s of prim -

ing , be cause discounting and augm enting proce s se s take tim e . A naly se s of

corre lations rev ealed that no such re lation w as present in the data [ r (87 ) =

2 .04 , n.s.] . This re sult sugge sts that the e ffe c t of the prim es w as independent

of w he ther subjec ts engag ed in attributional infe rence proce s se s.

In addition, subje cts w e re as ked the fol low ing que stion: ``Did you try

to correc t for the pos sibil i ty that your reac tions to the ideographs m ight

be in¯ uenced by your reac tion produced by the m us ic ? ’ ’ Forty -one (47 % )

of the subje c ts answ ered `̀ y e s’ ’ . A MANO V A inc luding all re le vant

expe rim ental fac tors and the correc t fac tors (ye s/no) rev ealed ne ithe r a

m ain e ffe c t nor any inte ractions, al l F s < 1 , involv ing the correc tion fac tor.

Affe c tive expe rienc e s . In post-expe rim ental inte rv iew s, 70 (80% ) sub-

jec ts reported hav ing expe rienced an em otional reac tion to the m us ic

during the judg em ent task. No subje ct m entioned any em otional ex pe ri-

ence s that could be re late d to subl im inal af fe c tiv e prim es.

F orced -cho ic e te s t. To e stabl ish w he the r subje c ts could distinguish

fac ial prim es pres ente d sublim inal ly from distrac tors, w e calculate d the

ratio of correct recog nitions of the fac ial prim e to the total num ber of

recognition judgem ents . The resulting ratio of .50 (S D = .12 ) w as rig ht at
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TAB LE 5

Experim en t 2 : M ean Lik in g of Ideograp hs as a

Function o f Prim e, an d R ep orted Em otional

R eaction to The M usic

Re po rted Em o tio n a l R ea c tio n

Pr im e Po s . Mixe d No n e Ne g . All

Happy 3 .6 7 3 .5 6 3 .85 3 .7 8 3 .7 6

Neutral 3 .7 1 3 .2 4 3 .81 3 .6 2 3 .6 5

A ng ry 3 .6 5 3 .4 4 3 .82 3 .4 4 3 .5 5

Total 3 .6 8 3 .4 1 3 .83 3 .6 1 3 .6 5

n : 1 5 5 1 7 5 0 8 7

No te : S c al e rang e i s 1 ± 6 : 1 , don ’ t l ike the

ide ograph; 6 , like the ideog raph a lo t.



chance expec tati on. S ubje c ts ’ pe rform ance did not im prove w ith prac tic e ,

did not depend on w hat the type of prim e w as be ing recognised, and did not

predic t e ffe c tiv ene ss of prim es in the judgem ent task.

Discussion

The results of Expe rim ent 2 repl ic ate d the key ® ndings of Experim ent 1 .

First, they repl ic ate d a gene ral subl im inal af fe c tiv e prim ing e ffe ct, us ing a

diffe rent arrang em ent of stim uli . S e cond, m anipulations of the pe rceived

diag nostic i ty of one ’ s af fe c tiv e reac tion to the prim es did not result in the

discounting and augm entation e ffe c ts predic te d by the fe e l ing s-as -inform a-

tion m ode l . Inste ad , the obtained patte rns re ¯ e c te d ex pec tati on-cong ruent

evaluations. The re sis tance of subl im inal prim ing to the attributional

m anipulations used in Ex pe rim ent 2 is e spe cial ly m eaning ful because the

discounting m anipulation w as ac c e ss ible to subje c ts ’ aw arene ss (i .e . the

m usic w as audible at al l tim e s), and w as regarded by m os t subje c ts as

hav ing an em otional e ffe c t. Third, the re w as no ev idence for a m ediating

role of attributional proce sse s w ith regard to the streng th of the obtained

prim ing e ffe c ts . Final ly , subje c ts did not report consc ious ly e xpe rienc ing

affe c tiv e reac tions re late d to the prim es, but they did notic e af fe c tiv e

change s in response to the m usic .

GENERAL DISCUSSIO N

O veral l, the results of both ex pe rim ents show a form of affe c tiv e in¯ uence

diffe rent from that explained by the fe e ling s -as -information m ode l. Sub-

je c ts ’ judg em ents did not show the e xpec te d patte rn of discounting and

augm entati on, and the prim ing m anipulation did not e lic it consc ious fe e l-

ing s that subje c ts could report. B e fore w e conside r the im plication of thes e

results , how ev er, w e need to address som e m ethodolog ic al issue s and

cav eats .

Pow er

The absence of the attr ibutional e ffe c ts predic te d by the fe e ling s -as-infor-

m ation m ode l is a null ® nding . A ccepting a null ® nding require s that the

studie s gav e the e ffe c t a reasonable chance to m anife st itse l f . C once rns

about pow e r are furthe r am pli ® e d by the fact that the (m is )attribution

e ffe c ts w e re tes te d be tw een subje c ts , w he reas the prim ing e ffe c ts w e re

te ste d w ith in subje c ts . A lthough the se de s ign featu res prov ided m ore

pow er for de te c ting affec tiv e prim ing e ffe c ts than for de te c ting attribu-
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tional e ffe c ts , seve ral reasons m ake us doubt that the c ruc ial nul l ® nding is

due to a lac k of pow er.

First, in both expe rim ents the obtained patte rn of m eans w as op posite to

the predic tions of the fee l ing s-as -inform ation m ode l . Hence , an inc reas e in

pow er w ould like ly prov ide strong er ev idence ag ains t rathe r than for the

predic tions of the m ode l , if w e as sum e that additional subje c ts w ould not

reve rse the direc tion of the obse rved e ffe c ts . S e cond, seve ral studie s using

com parab le c e ll s ize s hav e show n that attributional m anipulations, s im ilar

to those w e em ploy ed, can unde rm ine the im pac t of subje c tiv e expe rience s

l ike m oods, arousal , or ex pe rience d ease of recal l (e .g . B ornste in &

D’ Agostino, 19 94 ; Schw arz & C lore , 1983 ; S chw arz et al ., 1991 ;

Schw arz , Se rv ay , & Kum pf, 1 985 ; S inc lair, Mark, & Clore , 1 994 ; Zanna

& Coope r, 1 974 ). Third, the attributional m anipulation used in Expe rim ent

2 w as m ode l led c lose ly af te r a succ e ss fu l m anipulation used by Schw arz e t

al. (1991 ), al though it w as targ e te d to addres s ease of re trie v al expe rience s

in the ir s tudy . Final ly , i t is w orth keeping in m ind that both studie s

atte m pte d to counte r a sublim inal e ffe c t w ith expl ic it supralim inal attribu-

tion m anipulations.

Im plications for the Affective Primacy Hypothesis

Tw o of the key ® ndings of the current studie s are consiste nt w ith the

affe c tiv e prim ac y hy pothe sis . Firs t, the prim ing effe c t w as im perv ious to

attributional m anipulations. This ® nding supports the notion of af fe ct-

cognition independence (Zajonc , 198 0 ). This notion is al so streng thened

by the rec ent ev idence that fac ial express ions are proce ss ed independently

of fac ial identity by the em otional c ircuits of the am ygdala (Adolphs,

Trane l , Dam as io, & Dam as io, 1994 ). S e cond, the prim ing m anipulation

did not produce consc ious fe e l ing s. O ne possible im plication is that af fe c t

produced by sublim inal facial prim es is rudim entary and possibly uncon-

sc ious (Zajonc , 199 4 ). Such unconsc ious affe c t m ay guide partic ipants ’

judgem ents and de cis ions (se e B echara, Dam as io, Trane l , & Dam as io,

1997 for a recent dem onstration). Another pos sibil i ty is that the pic tures

of em otional fac ial express ions w ere insuf ® c ient to trigge r em otional

fe e ling s even if they had been ex posed supral im inal ly .
3
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3
The ex ac t nature of affe c tiv e re sponse s e li c ited by subl im in al and supralim inal pre se nta-

tion of fac ial ex pre ss ions needs to be in v e s tig ated further. How ev e r, a re c ent s tudy found that

sublim inall y pre se nted ex pre ss ions e lic it fac ial EM G re sponse s Ð a se ns it iv e in dic ator of an

unde rly in g af fe c tiv e s tate (De Groot, 1 9 9 6 ; Cac ioppo, Pe tty, Losh, & Kim , 1 9 8 6 ). Further-

m ore , the pre fe re nce s e lic ited by sublim inal fac ial prim in g com bin e additiv e ly w ith pre fe r-

ence s e l ic ited by m e re ex posure (M urphy , M onahan, & Zajonc , 1 9 9 5 ). The addi tiv e pattern

sug g e s ts that pre f e re nce s form ed by both procedure s are rather undif f e re ntiated and in de -

pendent of assoc iated content.



There w ere al so tw o se ts of ® ndings that w e re not pre dic te d by the

affe c tiv e prim ac y . First, in Ex pe rim ent 1 judgem ents of stim uli in block 2

w ere signi ® c antly and pos itiv e ly corre late d w ith judgem ents of the sam e

stim uli in block 1 . This occurred de spite the fac t that in block 2 the stim uli

w e re paired w ith opposite aff e c tiv e prim es. The fac t that subje c ts re tained a

prev iously form ed evaluation sugge sts that evaluative conditioning

occurred. Ev aluative conditioning require s a l ink be tw een affe c t and

m em ory for the stim ulus, and sugge sts that af fe c t inte rac ts w ith cognition

on a leve l of prim itiv e operations (Krosnick e t al ., 1 992 ; Le vey & Martin,

19 90 ). S e cond, af fe c tiv e prim ing w as sensitiv e to v arious in¯ uence s. In

both experim ents , the prim ing e ffe c t w as in¯ uenced by expe rim ental

instruc tions. In both expe rim ents , the prim ing w as not obtained in the

se cond block of trial s . In Expe rim ent 2 the streng th of prim ing varied

w ith the response s to the m usic . The se results sugg es t that, contrary to

the strong thes is of independence , the affe c tiv e sy ste m i s se nsitiv e to

various m odify ing in¯ uence s (se e al so Parrott & S chulkin, 1993 ). How -

eve r, as w il l be discus sed late r, the av ailable ® ndings sug ge st that the

obtained e ffe c ts m ay re ¯ e c t an affe c t-af fe c t interac tion, or an inte rac tion

be tw een affe c t and low -lev el cognition.

The present expe rim ents w ere not de signed to te st a spe ci ® c alte rnativ e

to the fe e ling s -as -information m ode l, re ¯ e c ting the lac k of suf ® c iently

spec i ® e d proce ss ac counts . How eve r, i t is use ful to evaluate how othe r

assum ptions about the proce sse s unde rly ing affe c tiv e prim ing m ay

ac count for the present ® nding s. The re are four diffe rent ty pe s of expla-

natory m ode ls that m ay be used to ac count for the pres ent ® nding s: (1 )

sem antic ac counts ; (2 ) atte ntion/pe rceptual m em ory accounts ; (3 )

re sponse stag e prim ing ac counts ; and (4 ) pre fe rence m isattribution

ac counts .

Sem antic ac coun ts . These ac counts , incom patible w ith the affe c tiv e

prim ac y , explain affe c tiv e prim ing e ffe c ts by m ediation of proce sse s

conc erned w ith m eaning . A pure ly sem antic m ode l assum es that the re

is no diffe rence be tw een prim ing w ith affe c tiv e and nonaffe c tiv e stim uli.

In both case s, prim ing involve s proce ss ing of the m eaning of the prim e

and inte rpre tati on of the targ e t in term s of ac tiv ate d concepts (e .g .

Higg ins, Rhole s, & Jone s, 197 7 ). Recent ev idence arg ue s ag ainst a

pure ly sem antic m ode l. In expe rim ents by Murphy and Zajonc (1993 )

prim ing at ve ry low exposure conditions w as obtained only w ith affe c tiv e

prim es . Nonaffe ctiv e prim es produced prim ing only w hen exposure tim es

w ere inc reased, re sulting in supralim inal exposure . This sugge sts that

af fe c tiv e prim ing , at least unde r subl im inal conditions, involve s som e

unique proce s se s.

The log ic of an interm ediate af fe c tiv e -cognitiv e m ode l ( e .g . B ow er,

19 91 ; Forg as , 19 92 ) al low s for a prim ary affe c tiv e response to be e l ic i te d
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by a prim e. This aff ec tiv e response , how eve r, le ads to affe c t-congruent

judgem ents on ly if i t rende rs af fe c t-c ongruent concepts ac c e ss ible . Unfor-

tunate ly , the s em antic ne tw ork m ode l has trouble explaining sev e ral affe c -

tiv e in¯ uence phenom ena (se e discuss ions by Niedenthal et al., 1994 ;

Forg as , 1995 ; B argh, C haiken, Ray m ond, & Hym es, 1996 ).

Hence , sati sfac tory ex planations of the affe c tiv e prim ing e ffe c ts are

l ike ly to be offe red by m ode ls that assign an im portant role to the early

af fe c t and do not as sum e high-leve l sem antic m ediation. Three diff erent

ac counts sati sfy this c rite rion. They postulate early af fe c tiv e s tate s and

assum e that the m ediating proce ss is low -leve l and autom atic . The se

ac counts diffe r in locating the proce ss responsible for prim ing at diff erent

stag e s Ð atte ntion, pe rception, or response gene ration.

Atte n tion a nd pe rc ep tua l m em ory accoun ts . O ne w ay in w hich affe c t can

in¯ uence judgem ents is by chang ing the pe rception of targ e ts v ia a front-

end prim ing m echanism . This m echanism m ay involve change s in atte ntion

to affe c t-congruent s tim uli (B roadbent & B roadbent, 1 988 ; Derrybe rry &

Tucke r, 1994 ). A lte rnative ly , the m echanism could involve prim ing of

af fe c t-cong ruent perceptual representati ons (Nie denthal e t al ., 199 4 ).

From both the atte ntional and perceptual m em ory pe rspec tiv e , the affe c -

tiv e prim ing e ffe c ts m ay be ex plained by assum ing that exposure to happy

prim es inc rease s e ithe r atte ntion to , or ac tivation of, positiv e aspec ts of the

targ e t ideograph, w he reas exposure to angry prim es inc rease s e ither atte n-

tion to, or ac tiv ation of, i ts negativ e aspec ts . Consiste nt w ith th is assum p-

tion, w e found in Expe rim ent 2 that subl im inal prim es w ere m ost e ffe c tiv e

w hen the affe ctiv e v alence of the prim es w as congruent w ith the affe c t

m entioned in the expec tation instruc tions. That is , happy prim es tended to

be m ost e ffe c tiv e w hen the expectati on m anipulation led subjec ts to expec t

positiv e af fe c t, and negative prim es w ere m ost effe c tiv e w hen the ex pec ta-

tion m anipulation led subje c ts to expec t negative e ffec t. This m ay e ithe r

indicate that the expec tati on m anipulation its e lf in¯ uenced subje c ts ’ affe c t,

re sulting in diffe rential atte ntion to, or ac tivation of, af fe c t-congruent

m ate rial , or that subje c ts ’ e xpec tati ons in¯ uenced pe rception independent

of an in¯ uence on the ir af fe c t.
4

Com plicating this is sue , how eve r, w e did not obse rve a paral le l effe c t in

Expe rim ent 1 , w he re the im pact of the prim es w as only enhanced by the
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In g ene ral, the plaus ibi li ty of the pe rc eptual /attentional ex planation for the curre nt

s tudie s re s ts on the tw o assum ptions . Firs t ide og raphs as targ e ts hav e features that can be

dif fe re ntiall y attende d to, ac tiv ated, or inte rpre ted dependin g on the prim e . S econd, such

dif fe re ntiall y ac tiv ated or in terpre ted fe ature s can v ary in an affe c tiv e v alue . B oth assum p-

tions are consis tent w ith ® nding s f rom ex pe rim e ntal ae s the tic s that show contex tual depen-

dence of pe rc eptions , in terpre tations, and pre fe re nce s for s im ple v isual e le m ents (B e rly ne ,

1 9 7 4 ; M cManus , 1 9 8 0 ).



expe ctati on m anipulation w hen subje cts w e re inform ed that they w ould be

exposed to subl im inal prim es, but w e re not inform ed about how these

prim es m ight af fec t them . Although this latte r ® nding m ay also be traced

to diffe rence s in atte ntion to the tas k, the se diffe rence s w e re independent of

valence , in contrast to the ® nding s in Experim ent 2 . A nothe r ® nding that

m ay be re late d to nonspec i ® c diffe re nce s in atte ntion is the disappearance

of prim ing in the se cond block of both expe rim ents .

Respo nse stage prim ing accou n ts . In 1 984 , Zajonc and Markus proposed

that af fe c t c an inte rac t w ith cognition because both sy ste m s hav e direc t

l inks to the m otor response sy ste m . A ccording to this ide a, low -leve l

af fe c tiv e inform ation in¯ uence s judgem ent by bias ing the se le c tion of a

m otor response , w hic h is normal ly unde r the control of the cognitiv e

sy ste m . Inte resting ly , rec ent research sugge s ts that se nsory inform ation

m ay indeed spec ify response param e te rs w hile bypass ing highe r leve l

representati on. For e xam ple , Neum ann and Klotz (1994 ) found that a

subl im inal , nonaffe c tiv e v isual prim e m ay direc tly trig ge r a m otor

response . Othe r ® ndings sugg e st that af fe c tiv e stim uli m ay hav e e spe cial ly

pow erful unm ediate d effe c ts on the re sponse sy ste m (B argh e t al ., 19 96 ;

Cac ioppo, Crite s , Gardne r, & B erntson, 1994 ; Cac ioppo, Prie ste r, &

B erntson, 1993 ; Lang , 19 95 ; O hm an & S oare s, 1994 ). A lthough provoca-

tiv e , the response stage prim ing ac count cannot explain the instruc tion

e ffe c ts and the disappearance of prim ing e ffe c ts in the se cond block of

both expe rim ents .

Pre fe renc e a ttr ibu tion accoun ts . Finally , a m odi ® ed attributional m ode l

can be proposed. According to th is m ode l , sublim inal af fe c tiv e prim es

autom ati cal ly ac tivate an assoc iate d evaluation (Faz io e t al ., 19 86 ; B argh

e t al ., 1992 ), w hich is m isinte rpre ted as an evaluative response to the

supralim inal ly presente d targ e t. Although th is inte rpre tati on share s the

attributional as sum ption of the fe e ling s-as -inform ation m ode l , it doe s not

postulate a role for expe rienced ``fe e l ing s ’ ’ that are ac c e ss ible for con-

sc ious inference s. Hence , (m is )attribution m anipulations w ould not be

expe cte d to in¯ uence subje c ts’ autom ati c pre fe rence judgem ents . More-

ov er, this ac count doe s not need to trac e the e lim ination of af fe ctiv e prim ing

e ffe c ts to any aw arene ss of an irre levant source that unde rm ine s the infor-

m ational value of subje c tiv e expe rience s. This w ay , the m ode l can ac count

for the block e ffe c ts obse rved in Expe rim ent 1 . From this pe rspec tiv e ,

subjec ts m ay have ``m isread’ ’ the ir pre fe rence response to the subl im inal

prim es as a response to the ideographs presente d in the ® rst block, presum -

ably because the neutral ideographs did not e l ic it any sy ste m ati c pref erence s

on the ir ow n. How eve r, w hen the sam e ideog raphs w ere show n in the se cond

block, they had already ac quired an ev aluation during the prev ious encoun-

te r. Consequently , the ideographs could e lic it the ir ``ow n’ ’ pre fe rence

response , re sulting in a lac k of im pac t of the pre fe rence e l ic i ted by the prim e .
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In sum , the em ergence of af fe c tiv e prim ing e ffe cts , the lac k of discount-

ing and augm entati on e ffe c ts , the absence of fee l ing s, and the block e ffe cts

obse rv ed in Experim ent 1 are com patible w ith the pref erence m isattribu-

tion ac count. How e ve r, this ac count prov ide s no com pel l ing ex planation

for the instruc tional e ffe c ts obse rved in both expe rim ents and disappe ar-

ance of prim ing in the se cond block of Expe rim ent 2 .

Im plications for the Feeling-as-information M odel

Research on affe c tiv e in¯ uence s on judg em ent has predom inantly

address ed the im pac t of consc ious ly expe rienced affe c t in the form of

m oods and em otions. Most of this re search is consiste nt w ith the assum p-

tion that af fe ctiv e in¯ uence s are m ediate d by the use of one ’ s af fe c tiv e

state s as a source of information, as conceptualised in the fe e l ing s-as -

information m ode l (se e C lore e t al., 1 994 ; S chw arz & Clore, 199 6 for

rec ent rev iew s). The alte rnative ac counts discus sed earlie r, the sem antic

ne tw ork acc ount, the re sponse prim ing ac count, and the atte ntion and

pe rceptual m em ory account, do not explain the repeate dly obse rved depen-

dence of af fe c tiv e in¯ uence s on the pe rce iv ed informational v alue of

indiv iduals ’ fe e l ing s (Schw arz & Clore, 1 996 ).

The present ® ndings, how eve r, raise the possibi l ity that som e affe c tiv e

in¯ uence s are unl ike ly to follow the infe rential patte rns obse rved for

m oods and em otions (s ee Forg as, 1 995 , p. 43 for a discussion of this

issue ). This m ay be the cas e w hen affe c tiv e reac tions f ee d into currently

unde rspec i ® e d autom ati c proce sse s, w hich result in a change in judge -

m ents . This m ay also be the cas e w hen affe c tiv e reac tions are not repre -

sente d in a form of c onsc ious fe e ling . Hence , the present ® ndings do not

fals ify the fe e l ing s-as -inform ation m ode l as an ac count for the im pac t of

subje c tiv e expe rience s. Rathe r, they sugge st that the log ic unde rly ing the

m ode l m ay be inapplic able to conditions w he re the affe c t induc tion doe s

not result in consc iously ex pe rienced fe e l ing s.

Moreove r, as indicated earl ie r, the present ® ndings m ay be inte rpre ted as

sugg e sting that affe c tiv e prim ing inv olve s a (m is )attribution of pre fe rence

response s instead of a m isattribution of fe e ling s . A te st of this possibi l ity

w ould require that the expe rim ental instruc tions targ e t (m is)attribution of

pre fe rence response s rathe r than of fe e ling s and ``gut reac tions ’ ’ . Note ,

how eve r, that such discounting predic tions ag ain assum e that the ev alua-

tiv e response and a targ et stim ulus are linked by an infe rential ``attribu-

tional ’ ’ proce ss , and not by a m ore prim itiv e proce ss. Furthe rmore, the

discounting predic tion as sum es that subje c ts are able to de te c t and separate

tw o liking response s Ð the ® rst to the prim e , and the se cond to the ideo-

g raph. If the l iking response s w e re not separable for som e reason (e .g .

be cause subje cts ex pe rience only one sing le , or one com bined, pre fe rence
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re sponse that is s im ultaneous to the pe rception of the ide ograph), attribu-

tional m anipulations w ould be ine f ® c ient. Neve rthe le ss , the obtained

affe c tiv e prim ing ef fe c ts could sti ll re ¯ e c t a m isreading of the pre fe rence

response to the prim e as a pre fe rence response to the ideograph.
5

In conc lusion, the pre se nt ® ndings sugge s t that the re are good theore -

tic al and e m piric al reas ons to conside r m ode ls of af fe c tiv e in¯ uence s on

evaluativ e judgem ents that do not require a m ediating role of consciously

expe rienced fe e l ing s. The ® ndings al so sug ge st that som e types of af fe c tiv e

in¯ uence s m ay not be respons iv e to attributional m anipulations des ig ned to

vary the ir informational value . A lthough our pres ent unde rs tanding of the

prec ise m echanism s unde rly ing subl im inal af fe c tiv e prim ing rem ains ten-

tativ e , current research sug ge sts that the af fe c tiv e prim ac y hypothe s is

prov ide s a fram ew ork that m ay g uide the search for a theore tic al ac count

of th is bas ic phenom enon.

M anusc ript re c e iv ed 3 1 O c tobe r 1 9 9 5

Re v is ed m anusc rip t re c e iv ed 9 Decem ber 1 9 9 6

REFEREN CES

A dolphs , R., T rane l , D., Dam as io, H., & Dam as io, A. (1 9 9 4 ). Im pai re d re c og ni tion of

e m otion in fac ia l e x pre ss ions fol low ing b i late ral dam ag e to the hum an am y g dala.

Na tu re , 3 7 2 , 6 6 9 ± 6 7 2 .

A g g le ton, J.P., & M ishkin, M . (1 9 8 6 ). The am y g dala: S ensory g atew ay to the em otions . In

R. Plutchik & H. Ke l le rm an (Eds .) , Em o tio n : Th eo ry, re se a rch , a n d e xpe r ie n c e (V ol. 3 ,

pp. 2 8 1 ± 2 9 9 ). O rlando, FL : A cadem ic Pre ss.

B arg h, J.A . (1 9 8 9 ). Conditio nal automatic ity : V arie tie s of autom atic in¯ uence in soc ial

pe rc e ption and c og ni tion. In J.S . Ulem an & J.A . B arg h (Eds .) , U n in ten d ed tho u g h t

(pp. 3 ± 5 1 ). New York: G uil ford Pre ss .

B arg h, J.A ., Chaiken, S ., Gov ende r, R., & Pratto, F. ( 1 9 9 2 ). The g ene rali ty of the autom atic

attitude ac tiv ation e ffe c t. Jo u rna l o f Pe rso n a li ty a n d So c ia l Psych o lo g y, 6 2 , 8 9 3 ± 9 1 2 .

462 W IN K IELM AN , ZAJO N C, S CHW ARZ

5
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http://alidoro.catchword.com/nw=1/rpsv/0028-0836^28^29372L.672[csa=0028-0836^26vol=372^26iss=6507^26firstpage=672,nlm=7990958]


B arg h, J.A ., Chaiken, S ., Ray m ond, P., & Hy m es , C . (1 9 9 6 ). The autom atic ev aluation

e ffe c t: Unconditio nal autom atic attitude ac tiv ation w i th a pronunc ia tion task . Jo u rn a l o f

Expe r im en ta l So c ia l Psych o lo g y , 3 2 , 1 0 4 ± 1 2 8 .

B arg h , J.A ., & P ie trom onaco, P . (1 9 8 2 ). A utom atic in form ation proc e s s in g and soc ia l

pe rc eption: The in¯ uence of trait inform ation pre sented outs ide of consc io us aw are ne ss

on im pre ss io n form ation. Jo u rn a l o f Pe rso n a lity a n d Soc ia l Psych o lo g y, 4 3 , 4 37 ± 4 4 9.

B echara, A ., Dam as io, H., Trane l, D., & Dam as io, A .R. (1 9 9 7 ). Dec iding adv antageous ly

be fore know in g the adv antag eous s trategy . Sc ien c e , 2 7 5 , 1 2 9 3 ± 1 2 9 5 .

B e rly ne , D.E . (1 9 7 4 ). Stud ie s in th e n ew expe r im en ta l a e s th e tic s : s tep s tow a rd a n o b je c tiv e

p sych o lo g y o f a e s the tic a p p re c ia tio n . W ashing ton, DC: Hem isphe re .

B ornstein, R.F., & D’ A g ostino, P.R. (1 9 9 4 ). The attribution and dis counting of pe rc ep tual

¯ ue ncy : Pre lim inary te s ts o f a pe rc eptual ¯ uency /attributional m ode l of the m ere ex -

posure e ffe c t. Soc ia l Co g n it io n , 1 2 , 1 0 3 ± 1 2 8 .

B ow e r, G.H . (1 9 9 1 ). Mood c ong ruity of soc ia l judgm ents . In J.P . Forg as (Ed.) , Emo tio n a n d

so c ia l ju d g m en ts (pp. 3 1 ± 5 4 ). O xford, UK: Pe rg am on.

B roadbent, D., & B roadbent, M . (1 9 8 8 ). A nx ie ty and atten tional bias : S tate and trait.

Cog n itio n a n d Em o tio n , 2 , 1 6 5 ± 1 8 3 .

Cac ioppo, J.T ., C ri tes , S .L ., Gardne r, W .L ., & B ern tson, G.G. (1 9 9 4 ). B ioe le c tric al e choe s

from e valuativ e categ oriz ations . I: A la te pos it iv e brain potentia l that v arie s as a func tion of

trai t neg ativ ity and ex trem ity . Jo u rn a l o f Pe rso n a lity a nd So c ia l Psych o lo g y, 6 7 , 1 1 5 ± 1 2 5 .

Cac ioppo, J.T ., Pe tty , R.E ., Losh, M .E ., & Kim , H.S . ( 1 9 8 6 ). E le c trom y og raphic ac tiv ity

ov e r fac ia l m usc le re g ion can dif fe re ntiate the v ale nce and intensity of affe c tiv e re ac -

tions . Jo u rn a l o f Pe rso n a l ity a n d So c ia l Psyc h o lo g y, 5 0 , 2 6 0 ± 2 6 8 .

Cac ioppo , J.T ., P ri e s te r, J.R., & B erntson, G .G. (1 9 9 3 ). Rud im entary de te rm in ants of

attitude s : II. A rm ¯ ex ion and ex tens io n hav e dif f e re ntia l e ffe c ts on attitude s . Jo u rn a l

o f Pe rso n a li ty a n d So c ia l Psych o lo g y, 6 5 , 5 ± 1 7 .

C lore , G.L ., S chw arz , N., & Conw ay , M . (1 9 9 4 ). A ffe c tiv e cause s and conseque nc e s of

soc ia l inform ation proc e ssing . In R.S . W y e r & T.K. S rull (Eds.) , Han d b o ok o f so c ia l

co g n itio n (2 nd ed.) , (V ol . 1 , pp. 3 2 3 ± 4 1 7 ). Hil ls dale , NJ: Law re nce Erlbaum Assoc iate s

Inc .

Dam as io , A .R. (1 9 9 4 ). D esca rtes ’ e rro r : E mo tio n , rea so n a n d the h u m a n b ra in . New Y ork:

Grosse t/Putnam .

De Groot, P. (1 9 9 6 ). F a c ia l EMG a n d n o n c o n sc io u s a ffec tiv e p rim in g . Unpubli shed M as-

ters thes i s , Univ e rs ity of A m sterdam .

Derry be rry , D., & T ucke r, D.M . (1 9 9 4 ). M otiv ating the focus of attention. In P.M. Nie -

denthal & S . K itay am a (Eds .) , Th e h ea rt ’ s e ye : Em otio n a l in ¯ u en ce s in p e rc e p tio n a n d

a tten tio n (pp. 1 6 7 ± 1 9 6 ). S an Die g o, CA : A cadem ic Pre ss .

Edw ards , K . (1 9 9 0 ). The interplay of affe c t and cog nition in attitude form ation and chang e .

Jo u rn a l o f Pe rso n a lity a n d Soc ia l Psych o lo g y, 5 9 , 2 02 ± 2 1 6.

Faz io, R.H ., S anbonm atsu, D.M ., Pow e ll , M.C ., & Karde s , F.R. (1 9 8 6 ). O n the autom atic

ac tiv ation of attitude s . Jo u rn a l o f Pe rso na l ity a n d So c ia l Psych o lo g y, 5 0 , 2 2 9 ± 2 3 8 .

Fodor, J.A . (1 9 8 3 ). Th e m o d u la r ity o f min d . Cam bridg e , M A: M IT Pre ss .

Forg as , J.P . (1 9 9 2 ). A ffe c t in soc ial judg m e nts and dec is ions : A m ulti- proc e ss m ode l. In

M.P. Zanna (Ed.) , Adva n c e s in e xpe r im en tal so c ia l p sych o lo g y (V ol . 2 5 , pp. 2 2 7 ± 2 7 5 ).

New Y ork: A cadem ic Pre ss .

Forg as , J.P . ( 1 9 95 ) . M ood and ju dg m ent: The affe c t in fus ion m ode l (AIM ). Psych o lo g ic a l

Bu lle t in , 1 1 7 , 3 9 ± 6 6 .

Gas pe r, K., & C lore , G.L . (1 9 9 6 ). Mo o d a n d ju d g m en t: Th e in ¯ u e n c e o f a tten tio n to

em o tio n . Pape r pre sented at the 6 8 th A nnual M e e ting of M idw este rn Ps y cholog ical

Assoc iation, Chic ag o.

SU B LIM IN AL AFFECT IV E PRIM IN G 463

http://alidoro.catchword.com/nw=1/rpsv/0036-8075^28^29275L.1295[nlm=9036852]


Hig g ins , E .T., Rhole s , W .S ., & Jone s , C .R. (1 9 7 7 ). Category acc e ss ibil ity and im pre ss ion

form ation. Jo u rn a l o f Expe r im en tal So c ia l Psyc h o lo g y, 1 3 , 1 4 1 ± 1 5 4 .

Ke ll e y , H.H. (1 9 7 2 ). Causal sc hem ata and the attribution proce ss . In E.E . Jone s , D.E .

Kanouse , H.H. Ke lle y, R.E . Nis be tt, & S . V al ins (Eds .) , Attrib u tio n : Pe rc e i v in g the

ca u se s o f b eh a v io r . M orris tow n, NJ: Gene ra l Learning Pre ss .

Kitay am a, S . (1 9 9 1 ). Im pairm ent of pe rc eption by pos itiv e and neg ativ e affe c t. Co g n it io n

a n d Em otio n , 5 , 2 5 5 ± 2 7 4 .

Krosnic k, J.A ., B e tz, A .L ., Juss im , L.J., & Ly nn, A .R. (1 9 9 2 ). S ublim in al conditio ning of

attitude s . Per son a l ity a n d So c ia l Psych o lo g y Bu lle t in , 1 8 , 1 5 2 ± 1 6 2 .

Kunst-W ils on, W .R., & Zajonc , R.B . (1 9 8 0 ). A ffe c tiv e dis c rim ination of s tim uli that cannot

be re cog niz ed. Sc ie n c e , 2 0 7 , 5 5 7 ± 5 5 8 .

Ladavas , E ., C im atti, D., De lPe s c e , M ., & Tuozz i, G. (1 9 9 3 ). Em otional ev aluation w ith

and w i thout c onsc ious s tim ulus iden ti ® c ation: E v ide nc e from a s pl i t-bra in patie n t.

Co g n itio n a n d Em o tio n , 7 , 9 5 ± 1 14 .

L ang , P .J. (1 9 9 5 ). The em otion probe : S tudie s of m otiv ation and atte ntion. Am e r ica n

Psych o lo g is t, 5 0 , 3 7 2 ± 3 8 5 .

LeDoux , J.E . (1 9 8 9 ). Cogn itiv e -em otional inte rac tions in the brain . Co gn i t io n a n d Em o tio n ,

3 , 2 6 7 ± 2 8 9 .

LeDoux , J.E. (1 9 9 3 ). Em otional ne tw orks in the bra in . In M. Lew is & J.M. H av il and (Eds .) ,

Ha n d b o o k o f em o tio n s (pp. 1 0 9 ± 1 1 8 ). New Y ork: G uil ford Pre ss .

Lev e y, A .B ., & Martin, I. (1 9 9 0 ). Ev aluativ e conditio nin g : O ve rv ie w and further options .

Co g n itio n a n d Em o tio n , 4 , 3 1 ± 3 7 .

M cM anus , I.C . (1 9 8 0 ) . The ae s the tic s of s im ple ® g ure s . Br itis h Jo u rn a l o f Psyc ho lo g y, 7 1 ,

5 0 5 ± 5 2 4 .

M urphy , S .T ., M onahan, J.L ., & Zajo nc , R.B . (1 9 9 5 ). Addi tiv ity of nonc onsc io us af fe c t:

Com bin ed e f fe c ts of prim ing and ex posure . Jo u rn a l of Pe rso n a li ty a n d So c ia l Psych o l-

o g y, 6 9 , 5 8 9 ± 6 0 2 .

M urphy , S .T ., & Zajonc , R.B . (1 9 9 3 ). A ffe c t, cog nition, and aw are ne ss : A ffe c tiv e prim ing

w ith optim al and suboptim al s tim ulus ex pos ure s . Jo u rn a l o f Pe rso n a l ity a n d So c ia l

Psych o lo g y, 6 4 , 7 2 3 ± 7 3 9 .

Ne um ann, O ., & Klo tz , W . (19 9 4 ). M otor re sponse s to nonre portable , m asked stim ul i:

W here is the l im it of di re c t param e ter spec i® c at ion? In M . M oscov itch & C. Um i lta

(Eds .) , Atten tio n a n d p e r fo rma n c e . XV: Co n sc io u s a n d n o n co n sc io u s in forma tio n p ro ce s-

s in g . Cam bridg e , M A: M IT Pre ss .

Nie den thal, P.M . (1 9 9 0 ). Im plic it pe rc eption of affe c tiv e in form ation. Jo u rn al o f Expe r i-

m en ta l So c ia l Psych o lo g y, 2 6 , 5 0 5 ± 5 2 7 .

Nie den thal, P.M ., S e tterlund, M .B ., & Jone s , D.E . (1 9 9 4 ) . Em otional org aniz ation of pe r-

c eptual m em ory . In P.M . Nie denthal & S . Kitay am a (E ds .) , Th e h ea rt ’ s e ye . Em o tio n a l

in ¯ u en ce s in p e rc e p tio n a n d a tten tio n (pp. 8 7 ± 1 1 3 ). S an Die g o, CA : A cadem ic Pre ss .

O hm an, A ., & S oare s, J.J.F. ( 1 99 4 ) . ``Unconsc io us anx ie ty ’ ’ : Phobic re sponse s to m aske d

stim ul i. Jo u rn a l o f Abn o rm a l Psych o lo g y, 1 03 , 2 3 1 ± 24 0 .

Parrott, W .G., & S chulk in , J. ( 1 9 9 3 ). Ne uropsy cholog y and the cog nitiv e nature of the

em otions . Co g n i tio n a n d Em o tio n , 7 , 4 3 ± 5 9 .

Pratto, F. (1 99 4 ). Consc io usne ss and autom atic ev alu ation. In P.M . Nie denthal & S . Ki-

tayam a (Eds .) , Th e h ea rt ’ s e ye . Em o tio n a l in ¯ u en ce s in p e rc ep tio n a n d a tten tio n (pp. 6 7 ±

8 5 ). S an D ie g o, CA: A cade m ic Pre ss .

Pratto, F., & John, O .P . (1 9 9 1 ). Autom atic v ig il anc e : The autom atic g rabbin g pow e r of

neg ativ e soc ial inform ation. Jo u rn a l o f Pe rso n a li ty a n d So c ia l Psych o lo g y, 6 1 , 3 8 0 ± 3 9 1 .

Ross , M., & O lson, J.M . (1 9 8 1 ). An ex pec tancy -attribution m ode l of the e ffe c ts of plac e -

bos . Psych o lo g i ca l R ev ie w , 8 8 , 4 0 8 ± 4 3 7 .

S chw arz , N. (1 9 9 0 ). Fe e li ng as in form ation: In form ational and m otiv ational func tions of

464 W IN K IELM AN , ZAJO N C, S CHW ARZ



affe c tiv e s tate s . In E .T . Hig g ins & R.M . S orre ntino (Eds .) , Ha n db o o k o f m otiv atio n a n d

co g n itio n (pp. 5 2 7 ± 56 1 ). New Y ork: Guil ford Pre ss .

S c hw arz , N ., B le s s , H. , S trac k , F., K lum pp, G ., Ri tte naue r-S c ha tka, H. , & S im ons ,

A. (1 9 9 1 ) . Ease of re trie v al as in form ation: A nother look at the av ail abili ty heuris t ic .

Jo u rn a l o f Pe rso n a lity a n d Soc ia l Psych o lo g y, 6 1 , 1 95 ± 2 0 2.

S chw arz , N., & C lore , G.L . (1 9 8 3 ). Mood, m isattrib ution, and judg m ents of w e ll -be in g :

Inform ativ e and dire c tiv e func tions of af fe c tiv e s tate s. Jo u rn a l o f Pe rso n ali ty a n d So c ia l

Psych o lo g y, 4 5 , 5 1 3 ± 5 2 3 .

S chw arz , N., & C lore , G.L . (1 9 8 8 ). How do I f e e l about i t? Inform ativ e func tions of

affe c tiv e s tates . In K. Fie dle r & J. Forg as (Eds .) , Affec t, c o g n it io n , a n d so c ia l b eh a v io r

(pp. 4 4 ± 6 2 ). Toronto, Canada: Hog re f e .

S chw arz , N., & C lo re , G.L . (1 9 9 6 ). Fe e li ng s and phe nom e nal ex pe rie nc e s . In E.T . Hig g ins

& A . K rug lanski (Eds .) , So c ia l p sych o lo g y: A h an d b o ok o f b a s ic p r in c ip le s (pp. 4 3 3 ±

4 6 5 ). Ne w Y ork: Guilford Pre ss .

S chw arz , N., S e rv ay , W ., & Kum pf, M . (1 9 8 5 ). A ttribution of arousal as a m ediator of the

e ffe c tiv ene ss of fear-arous ing com m unications. Jo u rn a l o f App li e d So c ia l Psyc h o lo g y,

1 5 , 7 4 ± 8 4 .

S in c la ir, R.C ., Mark, M .M ., & C lore , G.L . (1 9 9 4 ). Mood-re lated pe rsuas io n de pe nds on

(m is )attributions . So c ia l Co g n it io n , 1 2 , 3 0 9 ± 3 2 6 .

S track, F. (1 9 9 2 ). The dif f e re nt routes to soc ia l ju dgm e nts: Ex pe ri ential v e rsus in form a-

tional s trateg ie s . In L.L . M art in & A. Tesse r (Eds .) , Th e c o n stru c tio n o f so c ia l ju d g m en ts

(pp. 2 4 9 ± 2 7 6 ). Hi ll sdal e , NJ: L aw re nce Erlb aum A ssoc ia tes Inc .

S track, F., S chw arz , N ., B le ss , H., KuÈ ble r, A ., & W aÈ nke , M. (1 9 9 3 ). A w are ne ss of the

in ¯ uence as a de te rm in ant of ass im i la tion v e rsus contras t. Eu ro p e a n Jo u rn a l o f So c ia l

Psych o lo g y, 2 3 , 5 3 ± 6 2 .

W eg ene r, D.T ., & Pe tty, R.E . ( 1 9 95 ) . Fl ex ible corre c tion proc e sse s in soc ial judg m ent: The

role of naiv e the orie s in corre c tions for pe rc e ive d bias . Jo u rn a l o f P e rso n a li ty a n d So c ia l

Psych o lo g y, 6 8 , 3 6 ± 5 1 .

Zajo nc , R.B . (1 9 8 0 ) . Fe e l ing and th in king : P re fe re nc e s ne ed no inf e re nc e s . Am e r ic a n

Psych o lo g i st, 3 5 , 1 1 7 ± 1 2 3 .

Zajonc , R.B . (1 9 8 4 ). O n the prim ac y of aff e c t. Am er ic a n Psych o lo g is t, 3 7 , 1 1 7 ± 1 2 3 .

Zajonc , R.B . (1 9 9 4 ). Can em otions be unconsc ious? In P. Ekm an & R.J. Dav idson (Eds .) ,

The n a tu re o f em o tio n : fun d am en ta l q u e s tio n s (pp. 2 9 3 ± 2 9 7 ). New Y ork: O x ford Uni-

v e rs ity Pre ss .

Zajonc , R.B ., & M arkus , H. (1 9 8 4 ). A ffe c t and cog nitio n: The hard in terfac e . In C . Iz ard, J.

Kag an, & R.B . Zajonc (Eds .) , Em o tio n s, co g n itio n a n d b eh a v io r (pp. 7 3 ± 1 0 2 ). Cam -

bridg e : Cam bridg e Univ e rs ity Pre ss .

Zanna, M .P ., & Coope r, J. (1 9 7 4 ). Dissonance and the pil l: A n attrib utional approach to

study ing the arousal prope rt ie s of dis sonance . Jo u rn a l o f Pe rs o n a lity a n d So c ia l Psych o l-

o g y, 2 9 , 7 0 3 ± 7 0 3 .

SU B LIM IN AL AFFECT IV E PRIM IN G 465

http://alidoro.catchword.com/nw=1/rpsv/0022-3514^28^2929L.703[nlm=4833431]
http://alidoro.catchword.com/nw=1/rpsv/0022-3514^28^2929L.703[nlm=4833431]

