
T h e Evaluatio n o f  th e Commun ica t i v e Effec t 

Enrico Blanzieri and Monica Bucciarelli 
Centr o d i  Scienz a Cognitiva ,  Universit y  d i  Torin o 

vi a Lagrange ,  3  -1012 3 Torin o 
( b l a n z i e r , m o n i c a ) @ p s y c h . u n i t o . i t 

Abstrac t 

Aim of our research is an analysis of the inferential 
processe s involve d i n a  speaker' s evaluatio n o f  th e 
communicaliv e effec t  achieve d o n a  hearer .  W e presen t  a 
computationa l  mode l  wher e suc h evaluatio n proces s relie s 
on tw o mai n factor s whic h ma y var y accordin g t o thei r 
strength :  1 .  th e verba l  commitmen t  o f  th e heare r  t o pla y 
hi s rol e i n th e behaviora l  gam e actuall y bi d b y th e spetdcer , 
2.  th e persona l  belief s o f  th e speake r  concernin g bearer' s 
beliefs .  Th e hypothesi s wa s teste d a s follows .  First ,  w e 
devise d a  questionnair e i n orde r  t o collec t  huma n subjects ' 
evaluation s o f  communicativ e effects .  Subject s wer e 
require d t o conside r  som e scenario s an d t o identif y 
themselve s wit h a  speaker .  Thei r  tas k wa s t o evaluate ,  fo r 
each scenario ,  th e conmiunicativ e effec t  the y ha d reache d 
on th e heare r  (acceptanc e t o pla y th e game ,  refusal ,  o r 
indecision) .  Then ,  w e implemente d ou r  computationa l 
model  i n a  connectionis t  network ;  w e chos e a  se t  o f  inpu t 
variable s whos e combinatio n describe s al l  th e scenarios , 
and w e use d par t  o f  th e experimenta l  dat a t o trai n th e 
network .  Finally ,  w e compare d th e output s o f  th e networ k 
wit h th e evaluation s performe d b y th e huma n subjects .  Th e 
result s ar e satisfactory . 1.  I n t r oduc t i o n 

The reason why a speaker communicates is to reach an effect 
on a  hearer .  However ,  th e psychologica l  literatur e i s no t 
much concerne d wit h a n analysi s o f  th e communicativ e 
effect ,  i.e .  perlocutionar y effect .  Ou r  researc h i s a n attemp t 
t o analyz e th e perlocutionar y effec t  fro m th e poin t  o f  vie w 
of  th e speaker .  I n particular ,  w e ar e intereste d i n wha t  i s 
relevan t  t o th e speake r  i n orde r  t o evaluat e th e effec t  reache d 
on th e hearer ,  an d ho w th e evaluatio n proces s i s carrie d on . 
I n wha t  follows ,  w e clai m tha t  th e speake r  take s int o 
account ,  a s pertainin g evidence ,  bot h th e engagemen t  o f  th e 
heare r  t o pla y th e game ,  an d hearer' s belief s o n th e sincerit y 
of  th e speaker .  Th e evaluatio n process ,  w e argue ,  consist s i n 
use o f  th e evidenc e t o strengthe n o r  weake n th e belie f 
concernin g th e effec t  reache d o n th e hearer .  Th e entir e 
process ,  whic h i n huma n being s seem s t o b e speed y an d 
effortless ,  i s  modele d b y a  connectionis t  network . 

The pape r  i s organize d a s follows .  Sectio n 2  i s devote d t o 
a brie f  presentatio n o f  Cognitiv e Pragmatic s Theory ,  wit h 
specia l  referenc e t o th e menta l  representation s involve d i n 
th e evaluatio n o f  th e communicativ e effect .  Ou r  mode l  i s 
introduce d i n sectio n 3 ,  wherea s sectio n 4  i s concerne d wit h 
th e questionnaire .  Th e networ k i s describe d i n sectio n 5 ,  an d 
th e result s o f  th e compariso n betwee n huma n subjects ' 
performance s an d th e performance s o f  th e networ k ar e give n 
i n sectio n 6 .  Finally ,  conclusion s ar e m sectio n 7 . 

2 .  Cogn i t i v e P r a g m a t i c s T h e o r y 

Cognitive Pragmatics Theory is concerned with an analysis 
of  th e cognitiv e processe s underlyin g h u m a n 
communication .  Th e theory ,  advance d b y Airenti ,  Bar a an d 
Colombet d (1993) ,  i s  presente d insid e th e framewor k o f 
Speec h Acts '  Theor y and ,  consistently ,  claim s tha t 
communicatio n mus t  b e considere d par t  o f  actio n (Austin , 
1962 ;  Searle ,  1969 ,  1979) .  Indeed ,  whe n acto r  A 
communicates ,  eithe r  verball y o r  not ,  sh e aim s a t  reachin g 
an effec t  o n parme r  P  b y mean s o f  changin g hi s menta l 
state s o r  inducin g hi m t o perfor m a n action .  Give n th e 
assumptio n tha t  th e sam e analysi s hold s fo r  bot h verba l  an d 
nonverba l  conmiunication ,  th e term s acto r  an d partne r  ar e 
coDunonl y use d instea d o f  th e term s speake r  an d hearer . 
Followin g th e convention ,  we'l l  als o refe r  t o acto r  A  a s a 
femal e an d t o partne r  P  a s a  male . 

One o f  th e majo r  assumptio n o f  Cognitiv e Pragmatic s i s 
that ,  i n orde r  t o cooperat e fro m th e behaviora l  poin t  o f  view , 
th e acto r  an d th e partne r  mus t  ac t  o n th e basi s o f  a  pla n a t 
leas t  partiall y  shared ,  tha t  i s  calle d behavio r  gam e betwer a A 
and P .  Consider ,  fo r  instance ,  th e followin g example . 

(context a client enters in a shoe-shop) 
[1 ]  A :  I' m lookin g fo r  a  pai r  o f  gree n shoes . 

P:  Sorry ,  bu t  the y wer e al l  sol d ou t  las t  week . 
A:  Well ,  I'l l  hav e a  loo k elsewhere .  Thanks . 

An oversimpUfication of the behavior game shared by A and 
P i n [1 ]  i s  th e following : 

[2] [BUY-SOMETHING] 
1.  P  give s a n objec t  x  t o A 
2.  A  give s a n amoun t  o f  mone y y  t o P 

A behavior game is a stereotyped pattern of interaction 
wher e th e move s o f  A  an d P  ar e specifie d an d indicat e th e 
typ e o f  contribut e tha t  eac h o f  the m i s expecte d t o provid e a t 
a certai n poin t  o f  th e gam e i n orde r  t o b e cooperative .  Th e 
moves nee d no t  b e logicall y necessar y a s the y jus t  describ e 
typica l  interaction s involvin g th e agents .  Besides ,  th e gam e 
specifie s th e situatio n i n whic h th e gam e ca n b e playe d b y 
th e agents ,  namel y it s validit y conditions .  I n ou r  example , 
th e gam e wil l  als o specifie s tha t  on e mus t  as k fo r  a n articl e 
i n th e prope r  shop ,  e.g .  A  wil l  no t  as k fo r  a  pai r  o f  shoe s i n 
a bakery ,  an d wil l  pa y th e amoun t  require d fo r  th e article . 
e.g .  A  wil l  no t  pa y $ 5 i f  th e sho p assistan t  declare s a  pric e 
of  $60 . 
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The relevance  o f  th e notio n o f  behavio r  gam e relies  o n th e 
fac t  that ,  accordin g t o Cognitiv e Pragmatic s Theory ,  a 
speec h ac t  realize s a  mov e o f  a  behavio r  game .  Therefore ,  i t 
i s  claime d that ,  i n orde r  t o deepl y understan d th e 
communicativ e intentio n o f  a n actor ,  th e partne r  mus t 
realiz e wha t  gam e sh e bid s b y mean s o f  th e utterance .  I n 
particular .  Airent i  an d colleague s analyz e th e proces s o f 
comprehensio n o f  a  communicativ e ac t  an d theoreticall y 
decompos e i t  i n fiv e phases : 

1. Literal meaning. The partner reconstructs the mental 
state s literall y expresse d b y th e actor . 
2.  Speaker' s meaning .  Th e partne r  reconstruct s th e 
communicativ e intention s o f  th e actor . 
3.  Communicativ e effect .  Th e partne r  possibl y modifie s hi s 
own belief s an d intentions . 
4.  Reaction .  Th e intention s fo r  th e generatio n o f  th e 
re^xMis e ar e produced . 
5.  Response .  A n over t  response  i s constructed . 

In phase 2 all the relevant communicative intentions of the 
acto r  ar e reconstructed  b y th e partner ;  thei r  relevance  i s 
establishe d o n th e fac t  tha t  the y manifes t  th e actor' s 
intentio n t o participat e i n a  behavio r  gam e wit h th e partner . 
Thus ,  th e uaeranc e proffere d b y A  i s reall y understoo d whe n 
i t  i s  referred  t o th e behavio r  gam e bi d b y A .  Fo r  instance ,  a n 
utteranc e Uke : 

[3] A: Can you rise your arm? 

may be interpreted by P as a request to rise his arm or as a 
request  abou t  hi s possibilit y  t o ris e th e arm .  I f  th e behavio r 
game suggeste d b y th e contex t  i s  [A T T H E TAILOR'S ]  th e 
intende d meanin g migh t  b e a  reques t  O n th e othe r  hand ,  i f 
th e gam e suggeste d b y th e contex t  i s  [ M E D I C A L 
E X A M I N A T I O N]  th e actor' s meanin g migh t  b e a  reques t 
concernin g th e physica l  possibilit y  tha t  P  ris e hi s arm . 

Our  researc h attempt s t o mode l  par t  o f  th e communicativ e 
proces s a s i t  i s  describe d b y Airent i  an d colleagues ,  namel y 
A' s evaluatio n o f  th e communicativ e effec t  reache d o n P .  I n 
term s o f  gam e biddin g an d acceptanc e th e communicativ e 
proces s ca n b e analyze d a s follow s : 
i .  A  bid s a  gam e l o P 
ii .  P  respond s 
iii .  A  evaluate s i f  P  adhere s t o th e game . 
Indeed ,  A s comprehensio n o f  th e response  produce d b y P 
can i n tur n b e theoreticall y analyze d i n th e phase s oudine d 
by Airent i  an d colleagues .  P' s respons e i s a  startin g poin t 
fo r  A' s reconstructio n o f  hi s intentio n t o pla y th e game . 

3. The computational model 

The evaluation of the perlocutionary effect consists in a 
reasonin g proces s where ,  accordin g t o Cognitiv e Pragmatics , 
tw o factor s pla y a  majo r  role . 

First ,  A  ha s t o tak e int o accoun t  th e engagemen t  o f  P  t o 
pla y th e game .  I n particular ,  th e engagemen t  t o pla y a  mov e 
of  th e gam e ma y b e considere d a n acceptanc e o f  th e gam e 
itself .  But ,  obviously ,  thi s i s no t  sufficien t  t o accoun t  fo r 
th e evaluatio n o f  th e perlocutionar y effect .  I t  i s  stil l 

possible ,  fo r  instance ,  tha t  P  lack s o f  confidenc e i n A .  I f  A 
believe s tha t  thi s i s th e case ,  sh e ma y thin k t o hav e no t 
reache d th e intende d effect ,  eve n whe n P  expresse s th e 
intentio n t o pla y th e game .  Possibilitie s o f  thi s typ e ma y 
accoun t  fo r  deceit s i n communication . 

Thus ,  th e secon d facto r  involve d i n evaluatin g th e 
perlocutionar y effec t  i s  th e se t  o f  belief s concernin g th e 
menta l  state s o f  th e partner .  I n ou r  computationa l  mode l  th e 
belief s o f  A  concernin g P' s belief s pla y a  majo r  rol e i n th e 
evaluatio n o f  th e communicativ e efifect .  Not e tha t  th e notk n 
of  share d knowledg e w e bonx) w from  Cognitiv e Pragmatic s 
i s a  one-side d deflnition .  Sinc e w e ar e concerne d wit h th e 
menta l  representations  o f  A ,  i t  woul d b e th e cas e that : 
i .  A  ma y tak e fo r  share d th e knowledg e tha t  P  doe s no t 
believe s t o shar e wit h her .  I n particular ,  A' s an d F s 
representation s o f  th e behavio r  gam e tha t  A  i s biddin g ma y 
be differen t 
ii .  A  ma y erroneousl y attribut e certai n belief s t o P . 

I n ou r  computationa l  mode l  th e attributio n o f  belief s t o 
th e partne r  heavil y influence s th e evaluatio n o f  th e 
perlocutionar y effect ,  a s muc h a s th e verba l  o r  nonverba l 
commitmen t  o f  th e partne r  t o pla y th e game .  W e refer  t o th e 
evaluatio n proces s a s evidentia l  reasoning .  Indeed ,  eac h o f 
th e possibl e evaluation s ( P accept s th e game/ P doe s no t 
accep t  th e game/i t  i s  no t  clea r  whethe r  o r  no t  P  accept s th e 
game)  i s strengthene d o r  weakene d o n th e basi s o f  th e 
evidence .  I n ou r  model ,  beUef s concernin g partner' s belief s 
and partner' s commitmen t  t o pla y a  gam e ar e th e evidenc e 
sough t  b y th e acto r  t o evaluat e th e acceptanc e o f  a  game . 
The weigh t  o f  a  give n piec e o f  evidenc e determine s ho w 
much i t  shoul d strengthe n o r  weake n th e belie f  tha t  a  parme r 
has accepte d t o pla y th e behavio r  game . 

The cognitiv e scienc e paradig m dictate s thre e step s fo r  th e 
validatio n o f  a  computationa l  model .  First ,  th e 
implementatio n o f  th e mode l  i n a  program ;  second ,  a n 
experimen t  carrie d o n huma n subject s and ,  third ,  th e 
compariso n betwee n th e performanc e o f  th e progra m an d 
thos e o f  th e huma n subjects .  A s w e implemen t  ou r  mode l 
int o a  connectionis t  networ k w e fac e th e proble m o f  bo w t o 
use th e experimenta l  data .  Indeed ,  i n a  classica l  Artificia l 
Intelligenc e progra m th e computatio n i s coiiq>letel y define d 
fro m th e begirming .  an d th e experimenta l  dat a ar e use d jus t 
fo r  th e compariso n wit h th e output s o f  th e program .  O n th e 
contrary ,  a  connectionis t  networ k is .  i n principle ,  genera l 
purpos e an d need s b e traine d o n th e experimenta l  dat a t o 
adap t  t o a  specifi c  task .  Thus ,  w e collecte d huma n subjects ' 
evaluation s o f  perlocutionar y effect s bot h t o trai n th e 
networ k t o evaluat e perlocutionar y effects ,  an d t o observ e 
th e fittin g o f  th e evaluation s o f  th e netwoil c wit h thos e o f 
th e huma n subjects . 

The nex t  sectio n i s devote d t o th e questionnair e w e 
administere d t o th e experimenta l  subjects . 

4.  T h e quest ionnair e 

Subject s 

Twenty-fou r  undergraduate s student s o f  Turi n University . 
Ibe y wer e balance d accordin g t o thei r  gender . 
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Material s a n d P rocedu r e 

Subjects  were presented individuaUy with the questionnaire 
i n a  quie t  room .  A t  th e ver y beginnin g the y wer e tol d t o rea d 
th e followin g instructions : 
"Rea d carefull y th e stoi y I'l l  giv e you ,  an d tr y t o identif y 
yoursel f  wit h th e actor .  Afte r  readin g th e story ,  you r  tas k 
wil l  b e t o evaluat e possibl e course s o f  a  specifi c  situation . 
I n particular ,  fo r  eac h course ,  yo u ar e aske d t o evaluat e 
whethe r  you r  partne r  accept s you r  p-oposa l  t o hav e dinno -  a t 
home tonigh t  Possibl e evaluation s are :  'yes '  (YES) ,  'no ' 
(NO)  o r  'I t  i s no t  clear '  (?) .  You r  evaluation s mus t  tak e int o 
accoun t  th e stor y an d th e informatio n concernin g th e specifi c 
cours e o f  th e situation. " 

The stor y tell s  abou t  th e relationship  o f  th e acto r  A  (th e 
experimenta l  subject )  wit h he r  partne r  P .  I n particular ,  i t 
specifie s on e o f  th e followin g relationships :  confidence , 
mistrus t  an d uncertaint y abou t  confidence .  T h e 
questionnaire s wer e balance d accordin g t o th e thre e types . 

Besides ,  th e stor y tell s  abou t  a  particula r  situatio n o f 
everyda y lif e involvin g th e acto r  an d th e partner .  Fo r 
instance ,  le t  u s conside r  th e stor y a s i t  i s  presente d t o a 
femal e experimenta l  subject ,  wher e th e n a m e o f  th e partne r 
i s  Paul : 
"Yo u an d Pau l  usuall y hav e dinne r  together ,  sometime s a t 
home,  sometime s a t  a  restaurant .  W h e n yo u decid e fo r  a 
home-dinne r  yo u ar e no t  satisfie d wit h a  hot-do g i n fron t  o f 
th e television ;  dinne r  i s a  rit e fo r  yo u an d th e tabl e mus t  b e 
lai d i n th e appropriat e manner . 
Paul  i s  ver y goo d a t  cooking ,  wherea s yo u ar e a  disaster : 
yo u usuall y atten d t o bu y food . 
N ow it' s 7.0 0 p m an d Pau l  canno t  g o ou t  t o bu y foo d sinc e 
he i s waitin g fo r  a  phon e call .  Th e tabl e i s no t  lai d an d yo u 
tel l  him :  "I' m goin g fo r  shopping ,  bu t  I  wil l  no t  la y th e 
table" . 
Informatio n concernin g possibl e course s o f  th e situatio n 
specify : 

i .  th e engagemen t  o f  th e partne r  t o coo k an d t o la y th e 
tabl e (engagement ,  n o engagement ,  refusal  t o engage) . 

E.g. ,  'Pau l  say s tha t  h e wil l  cook ,  bu t  b e doe s no t  inten d t o 
la y th e table" . 

ii .  th e belief s o f  th e partne r  concernin g th e effectiv e 
intention s o f  th e acto r  t o bu y foo d an d no t  la y th e tabl e 
(sincerity ,  uncertaint y o n sincerity ,  insincerity) . 
E.g. ,  'Pau l  believe s yo u ar e sincer e w h e n yo u sa y tha i  yo u 
wil l  bu y foo d an d no t  la y th e table . 

5. The network 

We implemented the model in a Radial Basis Function 
Networ k (RBFN) .  R B F N s ar e a  well-know n clas s o f 
network s that ,  give n a  se t  o f  samples ,  approximat e a n 
unknow n targe t  function .  The y naturall y exhibi t  symboli c 
propertie s (Blanzier i  &  Giordana ,  1995) .  Th e R B F N 
architectur e approximate s a  targe t  functio n wit h a  weighte d 
su m o f  receptive field  function s (hypergaussians) .  Suc h 
function s ar e loca l  i n tha t  th e point s o f  th e inpu t  spac e 
whic h activat e eac h o f  the m belon g t o a  loca l  area .  T h e 
weigh t  o f  eac h receptiv e field  ca n b e see n a s a n outpu t  valu e 
associate d t o it s o w n loca l  area .  Th e association s betwee n 
th e loca l  area s an d di e outpu t  value s ca n b e translate d int o a 
productio n rul e o f  th e type : 

i f  <th e inpu t  i s insid e th e loca l  are a o f  activation> , 
the n <tb e outpu t  i s di e on e suggested> . 

Vi a thi s propert y i t  i s  eas y t o extrac t  symboli c knowledg e 
fro m th e network .  Th e networ k compute s th e averag e o f  al l 
th e activate d rules .  Thus ,  th e rule s ar e no t  completel y 
equivalen t  t o th e network ,  raUier ,  the y ar e symboli c 
representation s o f  th e informatio n encode d int o it .  I n ou r 
model ,  th e targe t  functio n i s th e actor' s evaluatio n o f  th e 
adherenc e o f  th e partne r  t o Ui e game .  T h e functio n depend s 
on th e response  o f  th e partne r  an d o n hi s belief s abou t  th e 
sincerit y o f  th e actor . 

Our  networ k ha s thre e layers :  five  inpu t  units ,  on e outpu t 
unit ,  an d five  hidde n units ,  i. e receptiv e fields.  T h e five 
inpu t  unit s correspon d t o th e inpu t  variable s tha t  describ e 
th e scenario s presente d t o th e subject s (Figur e 1) . 

1 .Typ e o f  relationshi p 

2.Pau l  cook s 

3.Pau l  lay s th e tabl e 

4.Paul believes 
[ A wil l  bu y food ] 

5.  Pau l  believe s 
[ A wil l  no t  la y th e table ] 

Inpu t  unit s 

Paul' s adherenc e 
t o th e g a m e 

m 

# 

Hidde n unit s Outpu t  uni t 

Figur e 1 .  Th e architectur e o f  th e network . 
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The valu e o f  inpu t  1  refer s t o th e relationshi p betwee n A 
and P :  confidenc e (1) ,  mistrus t  (0 )  an d uncertaint y abou t 
confidenc e (0.5) . 

Th e value s o f  input s 2  an d 3  refe r  t o th e fac t  tha t  P  ha s 
expresse d th e intentio n t o pla y a  specifi c  m o v e (valu e 1) , 
not  t o pla y th e m o v e (valu e 0) ,  o r  h e i s uncertai n (valu e 
0.5) . 

Th e valu e o f  input s 4  an d 5  refe r  t o th e attendibilit y  o f  A' s 
engagemen t  t o pla y hi s m o v e fro m P' s poin t  o f  view ,  a s 
represente d b y A .  Valu e 1  mean s tha t  A  believe s tha t  P 
believe s tha t  A  intend s t o perfor m th e declare d m o v e 
(sincerity) .  Valu e 0  mean s tha t  A  believe s tha t  P  believe s 
tha t  A  doe s no t  inten d t o perfor m th e declare d m o v e 
(insincerity) .  Valu e 0. 5 mean s tha t  A  believe s tha t  P 
believe s tha t  A  i s no t  reliable ,  namel y A  m a y o r  no t 
perfor m th e declare d m o v e (uncertaint y o n sincerity) . 

Th e outpu t  uni t  represent s th e actor' s evaluatio n o f  th e 
degre e o f  adhesio n o f  th e partne r  t o th e game ;  h e adhere s 
(valu e 1) ,  h e doe s no t  adher e (valu e 0 )  o r  hi s adhesio n i s 
uncertai n (valu e 0.5) . 

The numbe r  o f  unit s o f  th e hidde n laye r  coincide s wit h th e 
number  o f  productio n rules .  A  numbe r  o f  hidde n unit s 
highe r  tha n necessar y lead s t o a  poo r  generalization ,  i.e . 
overfitting .  I f  thi s i s th e case ,  th e networ k perform s wel l  o n 
th e trainin g dat a set ,  bu t  ha s poo r  performance s o n th e 
remainin g data .  O n th e othe r  hand ,  a  poo r  numbe r  o f  hidden 
unit s prevent s th e learning .  Th e networ k wit h th e optima l 
number  o f  hidden  unit s perform s bette r  tha n th e others . 

Our  experimenta l  dat a bas e contain s 48 6 couple s 
scenario/actor' s evaluation .  Th e thre e differen t  type s o f 
evaluatio n occu r  a s follows :  adhesio n t o th e gam e 31.7% , 
no adhesio n 38 .5 % an d uncertai n adhensio n 29.8% .  W e 
adopte d th e metho d o f  randoml y selec t  a  populatio n o f  2 0 
pair s o f  trainin g an d tes t  set s (2/ 3 an d 1/ 3 o f  th e couple s 
respectively) .  Then ,  w e verifie d th e generalizatio n 
performanc e fo r  eac h tes t  se t  o n network s containin g 
differen t  numbe r  o f  hidde n unit s (rangin g from 4  t o 8) .  Th e 
result s sho w tha t  th e networ k wit h 5  hidde n unit s perform s 
bette r  tha n th e others .  Th e differenc e i s statisticall y 
significan t  (Wilcoxo n Test ,  p  <.05) .  Finally ,  w e traine d a 
networ k wit h 5  hidde n unit s o n th e overal l  data . 

6. Comparison between subject's 
eva lua t ion s a n d n e t w o r k ' s ou tpu t s 

The trained RBFN is a functional expression of part of the 
actor' s knowledg e o f  th e behavio r  game . 

We presente d th e networ k wit h th e 8 1 scenario s whic h 
wer e presente d t o th e experimenta l  subjects ,  an d w e collecte d 
81 differen t  outputs .  Th e outpu t  o f  th e networi c range s from 
0 t o 1 .  W e considere d a s evaluation s o f  adherenc e t o th e 
game th e output s wit h a  valu e greate r  tha n 0.66 ;  a s n o 
adhesio n th e output s wit h a  valu e lowe r  tha n 0.33 ;  a s 
uncertai n adhesio n th e output s wit h a  valu e rangin g from 
0.3 3 t o 0.66 . 

networ k 
subect s 

Figur e 2 .  Th e char t  shows ,  fo r  th e 8 1 scenarios ,  th e output s o f  th e networ k (continuou s 
line )  an d th e averag e value s o f  th e subjects '  evaluation s (dashe d line) . 
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Figur e 3 .  Percentage s o f  evaluation s reproduced  b y th e networ k fo r  eac h 
of  th e 2 4 experimenta l  subjects . 

First ,  w e presen t  th e globa l  result s concernin g th e 
compariso n betwee n overal l  subjects '  evaluation s wit h 
respect  t o al l  th e scenario s an d th e evaluation s performe d b y 
th e network .  A s eac h evaluatio n involve s th e selectio n 
among thre e alternative s th e probabilit y  o f  chance-guessin g 
th e evaluatio n o f  th e experimenta l  subject s i s .33 .  A s a 
matte r  o f  fact ,  th e correc t  previsio n rat e o f  th e networ k i s 
63. 7 %.  Th e char t  i n Figur e 2  visualize s th e approximatio n 
capabiUt y o f  th e network . 
Second ,  w e compar e th e evaluation s o f  eac h subjec t  wit h 
thos e o f  th e networ k (se e Figur e 3) .  Result s sho w tha t  th e 
networ k reproduce s mor e tha n 5 0 % o f  th e evaluation s o f  2 0 

subjects .  Th e networ k doe s no t  predi a th e evaluation s o f  th e 
remaining  4  subjects . 

Finally ,  th e rule s extracte d fro m th e networ k ar e 
summarize d i n th e Tabl e 1 . 
As a n example ,  th e St h rul e read s a s follows : 

// the type of relationship is confidence, 
P say s tha t  h e wil l  no t  cook , 
i t  i s  uncertai n i f  P  wil l  la y th e table , 
P believe s tha t  A  wil l  no t  bu y th e food , 

therefor e P  doe s no t  accep t  t o pla y th e game . 

1.  Relationshi p 

2.  P  cook s 

3.  P  lay s th e tabl e 

4.  P  believe s 
[ A buy s food ] 

5.  P  believ s 
[ A lay s th e table ] 

Paul' s adhesio n 
t o th e ̂ am e 

Rul e 1 

Confidenc e 

Abou t  ye s 

Yes 

No 

Irrelevan t 

Abou t  ye s 

Rul e 2 

Mistrus t 

Yes 

Irrelevan t 

Uncertai n 

Uncertai n 

Yes 

Rul e 3 

About  confidenc e 

Yes 

No 

Irrelevan t 

Abou t  ye s 

Abou t  n o 

Rul e 4 

Mistrus t 

Irrelevan t 

No/uncertai n 

Uncertai n 

Abou t  n o 

No 

Rul e 5 

Confidenc e 

No 

Uncertai n 

No 

Inelevan t 

Abou t  n o 

Tabl e 1 .  Th e rule s exuacte d from  th e network .  Th e ter m 'irrelevant '  indicate s tha t 
th e valu e o f  a  variabl e doe s no t  affec t  th e activatio n o f  th e rule . 
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Not e tha t  i t  i s irrelevan t  whethe r  P  believe s tha t  A  wil l  la y 
th e tabl e o r  no L 
The five  rule s ar e psychologicall y plausible .  Besides ,  a s 
predicte d b y ou r  model ,  th e thir d an d th e fourt h rule s sugges t 
tha t  th e kin d o f  relationshi p an d th e belief s o n partner' s 
belief s d o influenc e th e evaluatio n o f  th e conununicativ e 
effect ,  eve n i f  th e partne r  declare s tha t  b e intend s t o pla y hi s 
rol e i n th e game ,  i.e .  t o cook . 

7. Conclusions 

We have presented a model of the cognitive processes 
involve d i n th e evaluatio n o f  th e communicativ e effect .  Th e 
model  i s implemente d b y a  connectionis t  networ k whos e 
performance s ar e compare d wit h thos e o f  huma n subjects . 
The result s sho w tha t  th e networ k reproduce s mos t  o f  th e 
experimenta l  subjects '  evaluations .  Moreover ,  w e argu e tha t 
th e rule s extracte d fro m th e networ k she d ligh t  o n whic h 
kin d o f  evidenc e i s  relevan t  i n th e evaluatio n o f  th e 
communicativ e effec t 

Our  mode l  i s particularl y concerne d wit h th e notio n o f 
thinkin g abou t  belief s advance d b y Baro n (1988) .  Indeed ,  th e 
autho r  suggest s tha t  thinkin g i s  involve d i n beliefs * 
formation ,  namel y whe n peopl e thin k t o decid e h o w 
strongl y t o believ e something ,  o r  whic h o f  severa l 
competin g belief s i s  true .  I n thi s process ,  evidenc e consist s 
of  an y objec t  tha t  help s the m t o determin e th e exten t  t o 
whic h a  possibilit y  achieve s som e goal .  W e argu e tha t  th e 
concep t  o f  evidenc e i s particularl y suitabl e t o describ e th e 
inferentia l  processe s involve d i n communication ,  wher e 
inferentia l  bound s ar e buil t  wit h speed y an d effortless . 
Whereas symbo l  manipulatio n seem s t o accoun t  fo r  childre n 
and adult s abilit y t o dra w forma l  inference s (see ,  fo r 
instance ,  Bara ,  Bucciarell i  an d Johnson-Laird ,  199S) ,  i t  i s 
possibl e tha t  explici t  knowledg e i s no t  require d i n dealin g 
wit h th e evaluatio n o f  th e perlocutionar y effect :  th e brai n 
may us e implici t  representations ,  whic h ar e base d o n a 
paralle l  distribute d process . 

Connectionis m postulate s distribute d representation s ver y 
differen t  fro m stati c symboli c representations ,  an d th e 
dynamic s o f  th e syste m owe s mor e t o statistica l  mechanic s 
tha n t o logic .  Nevertheles s i t  m a y b e tha t  thes e 
representation s an d th e dynamic s whic h transform s on e suc h 
representatio n int o anothe r  ca n for m th e basi s o f  a  theor y o f 
inferenc e (Levesque ,  1988 ;  Oaksfor d &  Chater ,  1993) .  A s fa r 
as ou r  aim s ar e concerned ,  a  relevan t  feabir e o f  connectionis t 
netwoik s i s flexibility :  ou r  mode l  deal s wit h flexibilit y  a s i t 
claim s tha t  th e actor' s belief s ma y var y accordin g t o thei r 
strength ,  therefor e resultin g i n possibl e differen t  evaluation s 
of  th e communicativ e effect . 

We conclud e tha t  a  connectionis t  mode l  ma y giv e a n 
accoun t  o f  th e cognitiv e iwocesse s involve d i n th e evaluatio n 
of  th e perlocutionar y effect .  I t  i s  plausibl e tha t  huma n 
being s ar e endowe d wit h mechanism s tha t  allo w t o weig h 
evidenc e collecte d i n th e ligh t  o f  specifi c  behavio r  goals . 
Such mechanism s woul d underla y th e abilit y t o dra w 
inference s i n communicativ e exchanges . 
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