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Departmen t  o f  Psychology ;  McGil l  University ;  120 5 Penfiel d Avenu e 

Montreal ,  Quebe c H3 A IB l  Canad a 

Mark R. Lepper (lepper@psych.stanrord.edu) 
Departmen t  o f  Psychology ;  Stanfor d University ;  Jorda n Hall ,  Buildin g 42 0 

Stanford ,  C A 94305-213 0 U S A 

Abstrac t 

The consonance constraint-satisfaction model is applied 
t o Machiavellianis m self-concep t  effect s i n cognitiv e 
dissonance .  Network s parameterize d fo r  lo w 
Machiavellia n trait s showe d th e usua l  dissonanc e effect , 
i .  e. ,  mor e attitud e chang e afte r  givin g a  counter -
attitudina l  speec h tha n afte r  no t  givin g suc h a  speech , 
wherea s network s parameterize d fo r  hig h Machiavellia n 
trait s showe d th e reverse ,  thu s capturin g huma n data . 
Qassica l  dissonanc e theor y ha d no t  accounte d fo r  th e 
fac t  tha t  peopl e wit h hig h Machiavellia n trait s showe d 
les s attitud e chang e afte r  givin g a  counter-attitudina l 
speec h tha n afte r  no t  givin g suc h a  speech .  Th e mode l 
predict s initia l  dissonanc e an d th e cours e o f  dissonanc e 
reductio n i n th e variou s experimenta l  conditions .  Th e 
result s underscor e th e poin t  tha t  cognitiv e dissonanc e 
operate s accordin g t o th e sam e constraint-satisfactio n 
principle s tha t  gover n a  variet y o f  othe r  psychologica l 
phenomena . 

Introduction 

If you are induced to publicly support a position with 
whic h yo u initiall y  disagree ,  an d ar e provide d wit h rathe r 
litd e justificatio n fo r  doin g so ,  i t  i s  ver y likel y tha t  you r 
attitud e wil l  chang e i n th e directio n o f  you r  argument . 
Somewhat  paradoxically ,  th e les s justificatio n tha t  yo u 
receiv e fo r  makin g th e publi c argument ,  th e mor e you r 
attitud e wil l  chang e i n tha t  direction .  Suc h compelling , 
but  somewha t  counter-intuitive ,  result s hav e lon g bee n 
th e hallmar k o f  a  psychologica l  theor y k n o w n a s 
cognitiv e dissonanc e (Festinger ,  1957) . 

Briefly ,  cognitiv e dissonanc e theor y hold s tha t  w e 
experienc e dissonanc e amon g ou r  attitude s an d belief s a s 
psychologica l  discomfort ,  an d tha t  w e tr y t o reduc e thi s 
dissonanc e b y changin g ou r  attitude s i n orde r  t o increas e 
consistenc y a s m u c h a s w e ca n withou t  creatin g n e w 
dissonance .  Fo r  th e las t  fou r  decades ,  cognitiv e dissonanc e 
theor y ha s bee n th e subjec t  o f  ove r  100 0 publication s an d 
has becom e a  centra l  foundatio n o f  socia l  psychology . 
However ,  th e underlyin g cognitiv e mechanism s fo r 
dissonanc e phenomen a hav e not ,  unti l  ver y lately ,  bee n 

adequatel y specified ,  an d th e theor y ha s traditionall y bee n 
viewe d a s distinc t  from  thos e concernin g mor e mundan e 
psychologica l  processes . 

A variet y o f  phenomen a fro m th e majo r  paradigm s o f 
cognitiv e dissonanc e theory ,  k n o w n i n th e psychologica l 
literatur e a s insufficien t  justificatio n an d free-choice ,  hav e 
recentl y bee n modele d wit h constraint-satisfactio n neura l 
network s (Shult z &  Lepper ,  1992,1996) .  I n severa l  cases , 
phenomen a wer e covere d mor e accuratel y b y thi s so-calle d 
consonanc e mode l  tha n the y wer e b y classica l  dissonanc e 
theory .  Superio r  coverag e wa s du e t o th e inclusio n o f 
constraint s no t  presen t  i n dissonanc e theor y an d t o th e 
increase d precisio n inheren t  t o th e computationa l 
formulation .  S o m e prediction s o f  th e consonanc e mode l 
hav e bee n confirme d b y ne w psychologica l  researc h o n 
free-choic e (Shultz ,  L6veill6 ,  &  Lepper ,  i n press) . 

Th e succes s o f  th e consonanc e mode l  enable s a 
reinterpretatio n o f  cognitiv e dissonanc e an d it s reductio n 
tha t  underscore s commonaltie s wit h severa l  othe r 
psychologica l  phenomen a tha t  appea r  t o b e governe d b y 
constraint-satisfaction ,  includin g content-addressabl e 
memory,  comprehension ,  revisio n o f  beliefs ,  explanation , 
attitud e change ,  an d perso n perceptio n (Holyoa k & 
Thagard ,  1989 ;  Kintsch ,  1988 ;  Kund a &  Thagard ,  1996 ; 
Read &  Miller ,  1994 ,  1998 ;  Rumelhart ,  Smolensky , 
McClelland ,  &  Hinton ,  1986 ;  Sloman ,  1990 ;  Spellma n 
& Holyoak ,  1992 ;  Spellman ,  Ullman ,  &  Holyoak ,  1993 ; 
Thagard ,  1989) . 

Thi s pape r  report s n e w simulation s o f  phenomen a i n 
th e cognitiv e dissonanc e literatur e concernin g th e rol e o f 
th e self-concep t  i n th e experienc e o f  dissonance .  Peopl e 
w ho agre e wid i  Machiavellia n idea s hav e bee n show n t o 
experienc e an d reduc e dissonanc e i n a  differen t  manne r  tha n 
othe r  individual s (Epstein ,  1969) .  Becaus e Machiavellian s 
do no t  adher e t o traditiona l  mora l  prohibition s agains t 
manipulativ e duplicity ,  the y apparentl y d o no t  experienc e 
dissonanc e fro m arguin g fo r  a  vie w tha t  i s contradictor y t o 
thei r  own .  W e star t  wit h a n overvie w o f  th e consonanc e 
model ,  procee d t o a  revie w o f  psychologica l  result s o n 
dissonanc e an d Machiavellianism ,  an d the n presen t  th e 
simulations . 
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The Consonanc e Mode l 

Th e consonanc e mode l  i s  base d o n th e ide a tha t  dissonanc e 
reductio n ca n b e interprete d i n term s o f  constraint -
satisfaction .  Dissonanc e reductio n an d othe r  mode s o f 
consistenc y seekin g (Abelson ,  Aronson ,  McGui re , 
N e w c o m b,  Rosenberg ,  &  Tannenbaum ,  1968 )  ca n b e 
solve d b y th e satisfactio n o f  numerou s sof t  constraint s 
tha t  ca n var y i n thei r  relativ e importance .  Sof t  constraint s 
ar e thos e tha t  ar e desirable ,  bu t  no t  essential ,  t o satisfy . 

Consonanc e network s ca n b e use d t o represent  a n 
individual' s interpretatio n o f  a  situatio n create d b y th e 
experimenta l  settin g o f  a  cognitiv e dissonanc e experiment . 
Activation s o n unit s i n th e networ k represen t  th e strengt h 
an d directio n o f  th e person' s attitude s an d beliefs .  Units 
ca n diffe r  i n thei r  resistanc e t o change ,  reflectin g 
difference s i n th e exten t  t o whic h cognition s m a y b e 
supporte d b y othe r  cognition s o r  anchore d i n reality . 
Connectio n weight s betwee n cognition s represen t  th e 
psychologica l  implication s a m o n g attitude s an d beliefs . 
Thes e connection s betwee n unit s ca n b e excitatory , 
inhibitory ,  o r  nonexistent .  Bot h uni t  activation s an d 
connectio n weight s ca n var y acros s th e differen t  condition s 
of  a n experimen t  Consonanc e i s roughl y th e degre e t o 
whic h similarl y evaluate d unit s ar e linke d b y excitator y 
weight s an d oppositel y value d unit s ar e linke d b y 
inhibitor y weights .  Activation s chang e ove r  tim e cycle s 
t o increas e consonanc e whil e satisfyin g th e variou s 
constraint s introduce d b y initia l  activation s an d connectio n 
weights . 

M o r e precisely ,  th e consonanc e contribute d b y a 
particula r  uni t  i  i s 

consonance i  =  ̂  w ĵC-a j  (i ) 

i 
wher e W y i s th e weigh t  betwee n unit s i  and; ,  a /  i s th e 

activatio n o f  th e receivin g uni t  / ,  an d a j  i s  th e activatio n 

of  th e sendin g unity .  Consonanc e ove r  th e entir e networ k 
i s th e su m o f  th e value s produce d b y Equatio n 1  ove r  al l 
receivin g unit s i n th e networ k 

consonance^ = 2 X ^H'^^^j ^) 
•  i 

Activatio n spread s acros s th e networ k ove r  tim e cycle s 
followin g thes e tw o updat e rules : 

Gii t  + 1 )  =  fl.(r)  +  netXceiling-aXt)) , 

when net ,  >  0  C3 ) 

fl.  ( r  + 1 )  =  a ,  ( 0 +  net i  (a .  ( 0 -  floor) , 

when net i  <  0  (4 ) 

wher e a/(r+l )  i s  th e activatio n o f  uni t  i  a t  tim e /  +  1 ,  ai( 0 

i s th e activatio n o f  uni t  /  a t  tim e t ,  ceilin g i s th e 
m a x i m u m activation ,  floo r  i s  th e m i n i m u m activation , 
an d net i  i s  th e ne t  inpu t  t o uni t  / ,  define d a s 

/i€< i  =  re5Wf,^w.;,fl ^  (5 ) 

The parameter resisti indexes the resistance of receiving 

uni t  /  t o havin g it s activatio n changed . 

At  eac h tim e cycle ,  n  unit s ar e randoml y selecte d an d 
update d vi a Equation s 3-5 .  Typicall y n  i s th e numbe r  o f 

unit s i n th e network .  Th e update s produce d b y Equation s 
3- 5 ensur e tha t  consonanc e eithe r  increase s o r  remain s 

constan t  acros s cycles .  W h e n consonanc e reache s 
asymptote ,  th e updatin g proces s i s stopped . 

A generi c consonanc e networ k ca n b e use d t o instantiat e 
any particula r  dissonanc e experimen t  consisten t  wit h five 
principle s tha t  m a p dissonanc e theor y t o th e consonanc e 
model . 

1.  A  cognitio n i s implemente d b y th e ne t  activatio n o f 
a pau -  o f  negativel y connecte d units ,  on e o f  whic h 
represents  th e positiv e pol e an d th e othe r  represent s th e 
negativ e pol e o f  th e cognition .  Ne t  activatio n fo r  th e 
cognitio n i s th e differenc e betwee n th e activatio n o n th e 
positiv e uni t  an d th e activatio n o n th e negativ e unit .  B y 
default ,  th e activatio n floo r  i s  0 ;  th e ceilin g i s 1  fo r 
positiv e pole s an d 0. 5 fo r  negativ e poles . 

2.  Cognition s ar e connecte d t o eac h othe r  base d o n thei r 
assume d causa l  implications .  A  negativ e implicatio n i s 
represented  b y a  negativ e relatio n betwee n tw o cognition s 
an d a  positiv e implicatio n i s  represente d b y a  positiv e 
relatio n betwee n th e cognitions .  Connectio n weight s 
rang e betwee n - 1 an d 1 ,  wit h 0  representin g a  lac k o f 
causa l  relation.  Th e connectio n schem e fo r  tw o generic , 
positivel y related  cognition s i s  illustrate d i n Figur e 1 . 
W h en tw o cognition s ar e positivel y related ,  thei r  positiv e 
poles  ar e linke d wit h excitator y weights ,  a s ar e thei r 
negativ e poles ;  inhibitor y weight s lin k th e positiv e pol e 
of  on e cognitio n wit h th e negativ e pol e o f  th e othe r 
cognition .  Thes e link s ar e reverse d fo r  cognition s tha t  ar e 
negativel y relate d (no t  show n i n th e Figure) .  Eac h uni t 
has a n inhibitor y self-connectio n specifie d b y th e ca p 
parameter ,  describe d later .  Al l  connectio n weight s ar e bi -
directiona l  (als o no t  show n i n th e Figure) .  Connectio n 
weight s hav e a n initia l  defaul t  valu e o f  0.5 . 

Cognitio n 1 Cognitio n 2 

Figur e 1 :  Connectio n schem e fo r  tw o cognition s tha t  ar e 
positivel y related .  Eac h cognition ,  enclose d i n a  rounde d 
rectangle ,  ha s tw o poles ,  on e positiv e an d th e othe r 
negative .  Excitator y connectio n weight s ar e indicate d b y 
soli d line s an d inhibitor y connectio n weight s b y dashe d 
lines . 

3. Total dissonance is defined as the negative of total 
consonanc e divide d b y r ,  th e numbe r  o f  inter-cognitio n 
relation s tha t  ar e no t  zer o 
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dissonanc e = 

- S I -
« > 

'iJ^ îO j 

(6 ) 

Dividin g b y r  standardize s th e dissonanc e inde x acros s 
differen t  network s b y controllin g fo r  th e numbe r  o f 
relevan t  relations .  Self-connections ,  designate d b y w a ,  ar e 

exclude d fro m thi s computatio n o f  dissonance .  Thi s 
definitio n o f  dissonanc e differ s fro m Festinger' s (1957 )  i n 
tha t  i t  i s formalized ,  indexe s th e amoun t  o f  dissonanc e i n 
eac h inter-cognitio n relation ,  include s within-cognitio n 
ambivalenc e an d consonan t  relations ,  an d m a y var y eve n 
when al l  relation s ar e dissonan t  o r  al l  ar e consonant . 

4.  Network s ten d t o settl e int o mor e stable ,  les s 
dissonan t  state s a s uni t  activation s ar e update d wit h 
Equation s 3-5 .  Thi s settlin g i s  influence d b y tw o 
parameters .  A  ca p paramete r  wit h a  defaul t  o f  -0.5 , 
correspondin g t o th e valu e o f  th e connectio n betwee n eac h 
uni t  an d itself ,  w a ,  prevent s activation s fro m reachin g 

thei r  ceiling .  Weights ,  resistances ,  caps ,  an d initia l 
activation s ar e randomize d b y addin g o r  subtractin g a 
rando m proportio n o f  thei r  initia l  amounts .  Th e r a n d % 
paramete r  specifie s th e range ,  i n term s o f  a  proportion ,  i n 
whic h addition s o r  subtraction s ar e randoml y selecte d 
unde r  a  unifor m distribution .  Th e mai n purpos e o f  thi s 
randomizatio n o f  parameter s i s t o efficientl y asses s th e 
robustnes s o f  th e simulatio n acros s variation s i n 
parameters .  I t  als o increase s psychologica l  realis m becaus e 
not  everyon e ca n b e assume d t o shar e precisel y th e sam e 
paramete r  values .  Further ,  i t  violate s a  connectio n weigh t 
symmetr y assumptio n suc h tha t  wi j  *  wj i  an d thu s 

decrease s th e stabilit y o f  networ k solutions .  Typica l 
rand % value s o f  0. 1 (low) ,  0. 5 (medium) ,  an d 1. 0 (high ) 
ar e use d (Shult z &  Lepper ,  1996) . 

5.  Cognitio n uni t  activations ,  bu t  no t  connectio n 
weights ,  ar e allowe d t o change ,  an d som e cognition s ar e 
more resistan t  t o chang e tha n others ,  a s implemente d i n 
Equatio n 5 .  I n particular ,  belief s an d justification s ar e 
more resistan t  t o chang e tha n ar e evaluations .  Th e resis t 
paramete r  ha s defaul t  value s o f  0. 5 (low )  o r  0.0 1 (high) . 
As show n i n Equatio n 5 ,  th e large r  th e resistanc e 
parameter ,  th e mor e readil y a  uni t  change s it s activation . 
Additiona l  detail s abou t  th e consonanc e mode l  an d suppor t 
fo r  it s  variou s assumption s ar e presente d i n Shult z an d 
Leppe r  (19%) . 

Machiavellianism, Self-concept, and 

Dissonanc e 

Relativel y recently ,  ther e ha s bee n concer n wit h th e rol e 
of  th e self-concep t  i n th e arousa l  an d reductio n o f 
dissonanc e (Steele ,  1988 ;  Thibodea u &  Aronson ,  1992) . 
The basi c ide a i s tha t  dissonanc e occur s becaus e a  person' s 
behavio r  i s  inconsisten t  wit h hi s o r  he r  self-concept . 
Becaus e mos t  peopl e posses s a  relativel y positiv e self -
concept ,  behavior s suc h a s lyin g o r  supportin g a 
disagreeabl e positio n arous e dissonance .  However ,  peopl e 
possessin g a  self-concep t  tha t  allow s duplicitou s 

manipulatio n o f  other s woul d no t  likel y experienc e 
dissonanc e fro m performin g suc h behaviors . 

Initia l  suppor t  fo r  th e importanc e o f  th e self-concep t  i n 
dissonanc e c a m e fro m studie s o f  th e trai t  o f 
Machiavel l ianism .  Peopl e scorin g lo w o n 
Machiavellianis m see m t o experienc e dissonanc e i n a 
situatio n o f  insufficien t  justificatio n vi a force d 
compliance ,  bu t  thos e scorin g hig h o n thi s trai t  d o no t 
(Epstein ,  1969) .  I n Epstein' s experiment ,  peopl e wer e 
induced ,  wit h rathe r  littl e justification ,  t o writ e a n essa y 
tha t  wa s contrar y t o thei r  o w n attitudes .  Fo r  thos e hig h o n 
th e trai t  o f  Machiavellianism ,  lyin g o r  writin g a  counter -
attitudina l  essa y woul d no t  b e inconsisten t  wit h thei r  self -
concept ,  an d thu s the y shoul d no t  experienc e th e 
dissonanc e tha t  other s woul d experience .  Epstein' s 
undergraduat e participant s initiall y  supporte d fluoridatio n 
of  water ,  bu t  wer e persuade d t o giv e a  speec h agains t  it . 
The y rea d som e anti-fluoridatio n argument s an d wer e pai d 
a mer e $ 2 t o giv e th e speech .  I n anothe r  condition , 
participant s rea d th e sam e argument s agains t  fluoridation, 
and gav e n o speech ,  bu t  wer e pai d $ 2 anyway . 

Epstein' s result s ar e show n i n Figur e 2 .  I n suppor t  o f 
dissonanc e theor y predictions ,  m e a n opinio n chang e 
toward s anti-fluoridatio n w a s highe r  fo r  lo w 
Machiavellian s w h o gav e th e speec h tha n fo r  lo w 
Machiavellian s w h o di d no t  giv e th e speech .  Hig h 
Machiavellian s showe d th e opposit e trend ,  whic h Epstei n 
explaine d b y citin g evidenc e tha t  hig h Machiavellian s ar e 
mor e susceptibl e t o persuasio n b y factua l  argument s tha n 
ar e lo w Machiavellian s (Harris ,  1966) .  I n thi s case ,  th e 
factua l  argument s wer e presente d i n th e anti-fluoridatio n 
readings .  Strictl y speaking ,  dissonanc e theor y onl y 
explain s th e result s fo r  lo w Machiavellians . 

3- t 

(B 
T3 
3 

2-

Machiavellianis m 

0- "  Lo w 
Hig h \ 

Speec h N o speec h 

Conditio n 

Figure 2: Mean attitude towards the view espoused in a 
speec h (fro m Epstein ,  1969) . 
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S i m u l a t i o n s 

Networ k specification s fo r  th e fou r  cell s o f  Epstein' s 
(1969 )  experimen t  wer e create d followin g th e foregoin g 
fiv e principle s tha t  m a p dissonanc e theor y t o constraint -
satisfactio n models .  Th e specification s ar e identica l  t o 
thos e use d i n th e consonanc e mode l  simulation s (Shult z 
& Lepper ,  1996 )  o f  th e binder ,  Cooper ,  an d Jone s (1967 ) 
force d complianc e experimen t  wit h th e require d exception s 
tha t  reflec t  difference s betwee n tha t  experimen t  an d 
Epstein' s (1969) . 

Specification s fo r  th e speec h condition s ar e show n i n 
Figur e 3 .  Ther e ar e fou r  relevan t  cognitions ,  concernin g 
givin g th e speech ,  attitud e toward s th e vie w expresse d i n 
th e speech ,  th e anti-fluoridatio n arguments ,  an d th e 
payment .  Relation s a m o n g thes e cognition s reflec t 
assumed causa l  relations .  Th e relatio n betwee n attitud e an d 

speec h i s positiv e becaus e th e mor e favorabl e one' s 
attitude ,  th e mor e likel y on e woul d b e t o agre e t o mak e 
th e speech .  Thi s relatio n betwee n attitud e an d speec h i s 
lo w (0.1 )  fo r  hig h Machiavellians ,  because ,  fo r  them , 
ther e i s no t  a  stron g relatio n betwee n attitud e an d publi c 
statement ,  an d hig h (0.5 )  fo r  lo w Machiavellians ,  fo r 
w h o m ther e i s a  stron g relatio n betwee n attitud e an d 
publi c statement .  T h e relatio n betwee n paymen t  an d 
speec h i s hig h an d positiv e (0.5 )  becaus e a  greate r 
payment  shoul d increas e th e likelihoo d o f  givin g th e 
speech .  Th e relatio n betwee n attitud e an d paymen t  i s 
negativ e (-0.5 )  because ,  fo r  an y give n leve l  o f  counte r 
attitudina l  speech ,  th e mor e favorabl e one' s attitude ,  th e 
les s on e woul d nee d t o b e pai d t o giv e th e speech .  Th e 
relatio n betwee n th e anti-fluoridatio n argument s an d anti -
fluoridation  attitud e i s positive ,  bu t  mor e s o fo r  hig h 
Machiavellian s (0.5 )  w h o ar e suppose d t o b e mor e 
influence d b y factua l  argument s tha n ar e lo w 
Machiavellian s (0.1 )  (Harris ,  1966) . 

-0. 5 

0. 1 

ir e 3 

G t t i t udT )  0- 1 o r  0. 5 

1 

or  0. 5 

0. 5 

speec h 

argument s 

0. 1 

:  N e t w o r k des i gn fo r  th e soe t 

1 

payment 

0. 1 

ĉ h co i iditi ( 
thi s an d Figur e 4 ,  cognition s wit h lo w resistanc e ar e 
draw n wit h a n ellipse ,  an d thos e wit h hig h resistanc e ar e 

d raw n wit h a  rectangle .  Positiv e relation s ar e portraye d 
wit h soli d arrow s an d negativ e relation s wit h dashe d 
arrows .  Direction s o f  th e arrow s reflec t  th e directio n o f 
causa l  influence . 

Initia l  attitud e w a s negativ e (-0.5 )  t o reflec t  th e actua l 
view s o f  Epstein' s (1969 )  participants .  T h e speec h wa s 
give n a n initia l  positiv e valu e (0.5 )  becaus e i t  wa s i n fac t 
give n b y al l  participant s i n th e speec h conditions . 

Argument s an d paymen t  wer e give n lo w initia l  value s 
(0.1 )  t o reflec t  thei r  assume d potency .  Attitude ,  bein g a n 
evaluation ,  wa s give n lo w resistanc e t o change ,  an d th e 
othe r  thre e cognitions ,  bein g belief s o r  justifications ,  wer e 
give n hig h resistanc e t o change . 

Networ k specification s fo r  th e n o speec h condition s ar e 
s h o w n i n Figur e 4 .  Here ,  ther e ar e onl y thre e cognition s 
becaus e th e speec h w a s no t  given .  Th e positiv e relation s 
betwee n speec h an d attitud e an d betwee n speec h an d pa y 
b e c o m e 0  unde r  n o speech ,  a s ther e i s n o speech .  Th e 
relatio n betwee n paymen t  an d attitud e i s  change d t o 
positiv e because ,  wit h neithe r  o f  thes e cognition s 
connecte d t o givin g a  speech ,  receivin g a  paymen t  migh t 
improv e one' s attitud e t o th e entir e experimenta l  session . 

-0. 5 

0. 1 o r  0. 5 

attitud e 

argument s payment 

Figur e 4 :  Networ k desig n fo r  th e n o speec h conditions . 

Twenty networks were run in each of the four 
condition s a t  eac h o f  th e thre e level s o f  paramete r 
randomization .  Updatin g continue d fo r  3 0 cycles ,  b y 
whic h tim e activatio n asymptote s wer e reached . 

M e an attitud e toward s th e vie w expresse d i n th e speec h 
i s presente d i n Figur e 5  a t  th e highes t  leve l  o f  paramete r 
randomizatio n (1.0) .  Attitud e i s  compu te d a s ne t 
activatio n o f  th e t w o unit s representin g th e attitud e 
cognition ,  a s specifie d i n mappin g principl e 1 .  Network s 
at  al l  thre e level s o f  randomizatio n sho w th e cross-ove r 
interactio n tha t  ha d occurre d wit h Epstein' s h u m a n 
participants .  L o w Machiavellia n network s sho w th e 
predicte d dissonanc e effect ,  i.e. ,  mor e attitud e chang e wit h 
a speec h tha n withou t  a  speech ,  whil e hig h Machiavellia n 
network s s h o w th e reverse .  A t  eac h leve l  o f  paramete r 
randomizat ion ,  ther e i s a  statisticall y reliabl e 
Machiavellianis m x  speec h interaction ,  p  <  .001 ,  F( l , 
76 )  =  91 3 fo r  lo w randomization ,  26.9 6 fo r  m e d i u m 
randomization ,  an d 12.8 3 fo r  hig h randomization . 

Althoug h ther e i s n o direc t  measur e o f  dissonanc e i n 
h u m an participants ,  th e a m o u n t s o f  dissonanc e 
experience d b y th e networks ,  a s compute d i n Equatio n 6 , 
ca n b e examine d fo r  predictiv e purposes .  Dissonanc e 
reductio n ove r  tim e i s  show n i n Figur e 6  fo r  th e fou r 
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condition s o f  th e experimen t  fo r  network s ru n a t  hig h 
paramete r  randomization .  Th e lo w Machiavellianis m wit h 

speec h conditio n show s th e highes t  initia l  dissonanc e an d 
th e mos t  dissonanc e reduction.  Th e othe r  condition s sho w 
littl e initia l  dissonanc e an d littl e reductio n o f  dissonance , 
al l  o f  whic h correspond s t o th e attitud e chang e result s 

shown i n Figur e 5 . 

0. 3 n 

0.2 -

< 

0.0-

-0. 1 

Machiavellianis m 

Lo w 
Hig h 

Speec h N o speec h 

Conditio n 

Figur e 5 :  M e a n attitud e toward s th e vie w espouse d i n a 
speech ,  fro m simulation s a t  a  hig h leve l  o f  paramete r 
randomizatio n (1.0) . 
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Th e simulatio n result s o n attitud e chang e mirro r  thos e o f 
th e huma n participant s i n Epstein' s (1969 )  experiment. 

Ther e i s th e expecte d dissonanc e effec t  fo r  lo w 
Machiavellian s an d th e opposit e effec t  fo r  hig h 
Machiavellians .  A s note d earlier ,  th e result s fo r  hig h 
Machiavellian s ar e no t  explainabl e b y classica l  dissonanc e 
theory .  A s i n earlie r  simulation s (Shult z &  Lepper , 
1996) ,  th e inclusio n o f  constraint s no t  presen t  i n 
dissonanc e theor y allow s th e network s t o mor e closel y 
approximat e huma n dat a I n thi s case ,  th e extt a constraint s 
concer n th e relatio n betwee n attitude s an d publi c 
statement s (generall y high ,  bu t  lo w fo r  Machiavellians ) 
and th e relatio n o f  argument s t o attitude s (highe r  fo r 
Machiavellian s tha n fo r  others) . 

The plot s o f  dissonanc e reductio n revea l  somethin g 
abou t  th e underlyin g dynamic s i n thes e networks .  I t  i s 
clea r  from  thes e dissonanc e plot s an d thos e o f  attitud e 
chang e tha t  ther e i s a  clos e correspondenc e betwee n 
amount  o f  attitud e chang e an d amoun t  o f  dissonanc e 
reduction .  Th e highe r  th e initia l  dissonance ,  th e steepe r 
th e dissonanc e reduction ,  an d th e mor e th e chang e i n 
attitude . 

Ther e ar e a  numbe r  o f  othe r  self-concep t  phenomen a i n 
cognitiv e dissonanc e tha t  als o m a y b e possibl e t o 
simulat e wit h th e consonanc e model .  Thes e phenomen a 
concer n th e findin g that ,  afte r  affirmin g a n importan t 
aspec t  o f  th e self-concep t  tha t  m a y b e irrelevan t  t o a n 
experimentall y induce d inconsistency ,  peopl e d o no t  nee d 
t o reduc e dissonanc e b y attitud e chang e (Steele ,  1988) . 
Such effect s hav e bee n foun d i n bot h th e free-choice  an d 
insufficien t  justificatio n paradigm s o f  dissonanc e research . 

The fac t  tha t  reductio n o f  cognitiv e dissonanc e ca n b e 
modele d b y constraint-satisfactio n network s suggest s tha t 
dissonanc e i s governe d b y processe s c o m m o n t o a  wid e 
variet y o f  othe r  cognitiv e phenomen a (Holyoa k & 
Thagard ,  1989 ;  Kintsch ,  1988 ;  Kund a &  Thagard .  1996 ; 
Read &  Miller ,  1994 ,  1998 ;  Rumelhar t  e t  al. ,  1986 ; 
Sloman ,  1990 ;  Spellma n &  Holyoak ,  1992 ;  SpeUma n e t 
al. ,  1993 ;  Thagard ,  1989) .  Processe s a s divers e a s 
memory,  belie f  revision ,  explanation ,  attitud e formation , 
perso n perception ,  an d dissonanc e reductio n al l  appea r  t o 
reflec t  th e progressiv e applicatio n o f  constraint s supplie d 
by cognition s an d relation s betwee n cognitions .  Ther e i s 
considerabl e scop e her e fo r  theoretica l  integratio n an d 
unificatio n usin g constraint-satisfactio n ideas . 
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