
Implici t  Causality ,  Negation ,  a n d M o d e l s o f  Discours e 

Pete r  C .  Gordo n (pcg@email.unc.edu ) 
Departmen t  o f  Psychology ;  Universit y  o f  Nort h Carolin a 

Chapel  Hill ,  N C 27599-327 0 US A 

Randal l  Hendric k (hendrick@eniail.unc.edu ) 
Departmen t  o f  Linguistics ,  Universit y o f  Nort h Carolin a 

Chapel  Hill ,  N C 27599-315 5 U S A 

Abstrac t 

Causality plays an important role in giving discourse its 
characteristi c coherence .  Thi s pape r  examine s ho w causalit y 
implici t  i n a n utteranc e help s t o organiz e dynamicall y 
constructe d menta l  model s o f  discourse .  Experiment s ar e 
reporte d suggestin g tha t  th e linguisti c for m o f  utterance s 
contribute s significan t  semanti c informatio n abou t  causalit y 
t o a  discours e representation .  Thi s vie w i s contraste d wit h 
competin g claim s i n th e literatur e tha t  causalit y onl y emerge s 
from  socia l  psychologica l  inference s o r  optiona l  inference s o n 
backgroun d knowledge . 

Implicit Causality in Discourse 

A satisfactor y accoun t  o f  th e cognitiv e processe s involve d i n 
languag e comprehensio n mus t  provid e a n explici t 
understandin g o f  h o w individual s mak e sens e o f  a  discours e 
(i.e. ,  a  sequenc e o f  spoke n o r  writte n utterances) ,  an d h o w 
tha t  sens e i s  relate d t o th e worl d i t  i s  about .  Ther e i s 
substantia l  agreemen t  i n th e psycholinguisti c literatur e tha t 
suc h a n accoun t  wil l  identif y explici t  mechanism s tha t  m a p 
successiv e utterance s ont o a  dynami c menta l  mode l  an d 
researc h o n forma l  semantic s add s t o thi s vie w th e 
requiremen t  tha t  suc h a  mode l  represen t  object s i n th e worl d 
an d relation s betwee n thos e object s (cf .  Johnson-Laird , 
1983) .  O n e importan t  lin e o f  researc h i n thi s effor t  attempt s 
t o ascertai n th e for m o f  th e menta l  mode l  o f  a  discours e (i.e. , 
discours e model )  an d pose s question s concernin g h o w i t  i s 
constructe d from  linguisti c inpu t  (e.g. ,  Gordon ,  Grosz ,  & 
Gilliom ,  1993 ;  Gordo n &  Scearce ,  1995) .  A  secon d lin e o f 
inquir y emphasize s h o w inference s beyon d th e informatio n 
directl y represente d i n th e linguisti c inpu t  pla y a n importan t 
rol e i n th e elaboratio n o f  a  discours e mode l  (e.g. ,  Graesser , 
Singer ,  &  Trabasso ,  1994) .  Thes e tw o researc h program s ar e 
complementary :  th e first  emphasize s th e contributio n o f  th e 
"said "  (informatio n take n t o b e directl y represente d i n th e 
linguisti c  input) ;  th e secon d emphasize s th e contributio n o f 
th e "unsaid "  (informatio n no t  directl y represente d i n th e 
linguisti c inpu t  bu t  inferred) . 

I n previou s wor k w e hav e examine d wh y natura l 
language s m a k e us e o f  prope r  name s an d pronoun s t o refe r 
t o entitie s i n th e worl d (Gordo n &  Hendrick ,  1997) .  Forma l 
logi c construct s forma l  language s tha t  mak e n o us e o f 
pronouns ,  an d ou r  researc h ha s bee n aime d a t  understandin g 
th e rol e o f  name s an d pronoun s i n dynami c discours e 
models .  Ou r  researc h suggest s tha t  th e differenc e i n th e 

linguisti c for m o f  referrin g expression s mark s an d exploit s 
th e orderl y elaboratio n o f  a  discours e model .  C o m m on 

sens e suggest s tha t  causa l  connection s betwee n utterance s o f 
a discours e ar e als o importan t  i n establishin g a  coheren t 
discours e model ,  an d evidenc e exist s tha t  substantiate s thi s 
poin t  o f  vie w (Giv(3 n &  Gernsbacher ,  1995) .  Subject s ca n 
ofte n identif y a  caus e i n a  singl e utterance .  Fo r  example ,  i n 
th e sentenc e Robi n wrot e t o Sandy ,  Robi n appear s t o b e th e 
caus e o f  th e even t  o f  writing .  Thi s kin d o f  judgmen t  goe s 
unde r  th e labe l  implici t  causalit y i n th e psycholinguisti c 
literature .  I n thi s pape r  w e explor e th e determinant s o f 
implici t  causalit y i n a  discours e model . 

Three Views of Implicit Causality 

Th e psycholinguisti c literatur e distinguishe s thre e 
conception s o f  th e sourc e o f  implici t  causalit y an d it s 
integratio n i n a  discours e model : 

1.  Forma l  semantic s ha s a  traditio n o f  categorizin g 
predicate s int o simple x function s expressin g state s an d 
comple x function s involvin g a  relatio n o f  causatio n an d a 
resultin g stat e (e.g. ,  Dowty ,  1975 ,  Parsons ,  1990) .  Som e 
researc h ha s buil t  o n thi s semanti c traditio n an d analyze d 
causalit y a s a  relatio n expresse d b y a  predicat e invoke d i n a n 
utteranc e o f  a  discourse .  T o comprehen d a n utteranc e i s t o 
understan d th e relatio n o f  causalit y asserte d b y invokin g a 
particula r  predicate .  Garve y an d Caramazz a (1974 )  an d 
Garvey ,  Caramazz a an d Yate s (1975 )  offe r  a  typolog y o f 
predicate s base d o n whethe r  th e subjec t  nou n phras e o r 
objec t  nou n phras e o f  a  particula r  predicat e i s treate d a s th e 
sourc e o f  implici t  causalit y i n a n expresse d event . 

2.  Socia l  psycholog y ha s le d som e researcher s t o analyz e 
th e causalit y implici t  i n a n utteranc e a s originatin g outsid e 
of  th e linguisti c materia l  o f  a  discours e an d plac e i t  i n mor e 
genera l  cognitiv e schemas .  B row n an d Fis h (1983 )  an d 
Brow n (1986 )  fo r  exampl e observ e th e sam e genera l 
typolog y o f  predicate s a s Garve y an d Caramazz a bu t  deriv e 

it s existenc e fro m general ,  independen t  principle s (o f 
attributio n theory )  rathe r  tha n from  th e semanti c natur e o f 
linguisti c predicates . 

3.  N o n explici t  inference s generate d from  discours e 
model s hav e als o bee n suggeste d a s likel y candidate s fo r 
judgment s o f  implici t  causality .  Garnham ,  Traxler ,  Oakhill , 
and Gernsbache r  (1996 )  offe r  a n "integrationis t  model "  i n 
whic h inference s abou t  implici t  causalit y ar e derive d fro m 
discours e models .  Thes e inference s ar e onl y produce d whe n 
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neede d fo r  som e tas k (suc h a s fixin g th e referenc e o f  a 
pronou n o r  integratin g th e informatio n o f  a  ne w claus e int o a 
discours e model) ,  an d closel y resembl e inference s mad e 
fro m informatio n no t  explicitl y  represente d i n linguisti c 
inpu t  (i.e. ,  fro m "backgroun d knowledge") .  Thi s vie w 
differ s fro m forma l  semanti c analyse s b y denyin g tha t 
informatio n abou t  implici t  causalit y i s par t  o f  th e linguisti c 
predicat e invoke d i n a n utterance ;  i t  diverge s fro m th e socia l 
psychologica l  analysi s b y claimin g tha t  th e inference s ar e 
specifi c  t o discours e an d onl y optionall y constructe d a s 
needed . 

Thi s pape r  report s evidenc e supportin g th e vie w tha t 
implici t  causalit y i s represente d i n a  discours e mode l  an d i s 
strongl y influence d b y th e wa y i n whic h informatio n i s 
encode d b y predicates .  Thi s evidenc e i s no t  naturall y 
modele d i n socia l  psychologica l  term s o r  a s no n explici t 
inferences . 

Does Implicit Causality Reduce to a Social 
P s y c h o l o g i c a l  I n f e r e n c e ? 

H u m a ns exhibi t  recurren t  pattern s o f  though t  an d feelin g a s 
the y engag e i n socia l  life ,  an d thi s provide s th e subjec t 
matte r  fo r  socia l  psychology .  Attributio n theor y explain s 
h o w individual s ascrib e cause s t o event s i n orde r  t o giv e 
meanin g an d coherenc e t o thei r  experienc e (Kelley ,  1967) . 
Th e intuitio n a t  it s  cor e i s tha t  causalit y i s attribute d t o wha t 
i s informativ e i n th e scen e o f  a  perceive d event .  Thi s lead s 
t o a  significan t  asymmetr y betwee n attribution s o f  causalit y 
by observer s o f  a n even t  an d participant s i n tha t  event .  A n 
observe r  attribute s causalit y t o th e participan t  i n motio n 
(becaus e the y ar e perceptibl e an d informative )  whil e a 
participan t  tend s t o attribut e causalit y t o th e othe r  co -
participan t  (becaus e onl y th e othe r  participant' s movement s 
ar e informative) . 

Brow n an d Fis h contras t  thre e group s o f  predicate s 
exemplifie d b y cheat ,  attract ,  an d admire .  Predicate s lik e 
chea t  typicall y lea d speaker s t o ascrib e causalit y t o th e 
subjec t  nou n phras e (wha t  i s identifie d i n th e semanti c 
literatur e a s th e agent )  i n activ e sentence s a s oppose d t o th e 
direc t  objec t  (th e patient) .  Predicate s suc h a s admir e o r 
pleas e denotin g menta l  state s (th e so-calle d "psychologica l 
predicates" )  sometime s attribut e causalit y t o th e subjec t  o f 
th e predicat e (a s pleas e does )  an d sometime s t o th e direc t 
objec t  (a s admir e does) .  Th e correc t  generalizatio n her e i s 
tha t  causalit y i s attribute d t o wha t  th e semanti c literatur e 
term s th e stimulu s o f  th e experienc e rathe r  tha n th e 
experience r  an d tha t  thes e predicate s diffe r  a s t o whethe r  th e 
stimulu s i s linke d t o th e subjec t  nou n phras e positio n o r  th e 
direc t  objec t  position. '  B r o w n (1986 )  explain s thi s variatio n 
i n th e perceptio n o f  causalit y a s a  principle d consequenc e o f 
attributio n theory .  Subject s estimat e th e cardinalit y o f  th e 
set  o f  experiencer s (e.g. ,  admirers )  an d o f  stimul i  (e.g. , 
admirees) ,  a s suggeste d b y Figur e 1 ;  th e se t  o f  experiencer s 
i s (claime d as )  large r  tha n tha t  o f  stimuli ;  therefor e th e 

no n admirer s 

'  Th e stimulu s o f  attrac t  i s  linke d t o it s subjec t  whil e th e 
experience r  i s i n th e direc t  objec t  positio n i n a  sentenc e suc h a s 
Ted attract s Paul .  Th e predicat e admir e work s i n th e opposit e 
way:  th e experience r  i s it s subjec t  an d th e stimulu s i s th e direc t 
objec t  i n a  sentenc e lik e Te d admire s Paul . 

admirer s 

no n admiree s 

admiree s 

Figur e 1 .  Relativ e proportion s o f  differen t  type s o f  peopl e 
base d o n Brown' s (1986 )  o f  implici t  causalit y i n term s o f 
attributio n theory . 

stimulus always carties more information value to an 
observer .  I n thi s wa y agent s an d stimul i  ar e mor e likel y t o 

receiv e attribution s o f  causalit y tha n eithe r  experiencer s o r 
patients . 

I f  th e differenc e i n th e psychologica l  predicate s reduce s t o 
th e estimate d cardinalit y o f  th e se t  o f  stimul i  an d 
experiencer s a s B row n envisioned ,  the n thi s analysi s shoul d 
predic t  tha t  th e judgment s o f  causalit y shoul d revers e i n 
negate d sentence s becaus e the y involv e comparin g th e 
cardinalit y o f  th e complemen t  se t  o f  experiencer s (e.g. ,  th e 
non-admirers )  wit h th e cardinalit y o f  th e complemen t  se t  o f 
stimul i  (e.g. ,  th e non-admirees) .  Ou r  firs t  experimen t  i s 
designe d t o tes t  thi s claim . 

Experiment 1 
M e t h o d 

Participants .  7 2 undergraduate s participate d i n thi s 
experiment .  The y wer e enrolle d i n introductor y psycholog y 
course s a t  th e Universit y o f  Nort h Carolina . 

Materials .  Thes e wer e modele d o n thos e o f  B r o w n an d 
Fish .  Subject s wer e aske d t o respon d t o question s lik e thos e 
show n i n Tabl e 2 .  Th e ver b lik e i n th e exampl e w a s 
systematicall y replace d b y eac h o f  th e 3 6 verb s i n Tabl e 1 . 
Thes e verb s ar e groupe d int o thre e classe s tha t  var y th e typ e 
and orde r  o f  th e semanti c role s the y assig n t o thei r  nou n 
phras e argument s (i.e. ,  <agent ,  patient> ,  <stimulus , 
experiencer> ,  <experiencer ,  stimulus>) . 

Table 1: Verbs used in stimuli. 

Agent -
Patien t 

apologize-t o 
chea t 

compete-wit h 
criticiz e 

def y 
disobe y 

dominat e 
flatte r 
har m 
hel p 

protec t 
slande r 

Stimulus -
Experience r 

astonis h 
attrac t 
char m 

deceiv e 
deligh t 

exasperat e 
impres s 

influenc e 
repe l 
scor n 
shoc k 

troubl e 

Experiencer -
Stimulu s 

abho r 
admir e 
despis e 
detes t 
drea d 
enjo y 

estee m 
hono r 

lik e 
loath e 
notic e 

pit y 
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Tabl e 2 .  Sampl e stimul i  fo r  th e first  experiment . 

affirmative: 
Te d like s Paul . 

H o w likel y i s i t  tha t  thi s i s because : 
A.  Te d i s th e kin d o f  perso n tha t  like s people . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
B.  Pau l  i s  th e kin d o f  perso n tha t  peopl e like . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
C.  S o m e othe r  reason . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

negated main clause 
Te d doesn' t  lik e Paul . 

H o w likel y i s i t  tha t  thi s i s because : 

A.  Te d i s no t  th e kin d o f  perso n tha t  like s people . 
Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

B.  Pau l  i s  no t  th e kin d o f  perso n tha t  peopl e like . 
Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

C.  S o m e othe r  reason . 
Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

negative relative clause 
Te d doesn' t  lik e Paul . 

H o w likel y i s i t  tha t  thi s i s  because : 
A.  Te d i s th e kin d o f  perso n tha t  doesn' t  lik e people . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
B.  Pau l  i s  th e kin d o f  perso n tha t  peopl e don' t  like . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
C.  S o m e othe r  reason . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

Design. The three types of verbs were crossed with the 
thre e type s o f  negation ,  wit h eac h participan t  ratin g a  give n 
ver b i n onl y on e negatio n condition .  Acros s participant s 
eac h ver b appeare d i n al l  thre e negatio n conditions .  Thre e 
differen t  randomization s o f  item s wer e used . 

Procedure .  Eac h participan t  filled  ou t  on e questionnaire . 
Th e followin g instructions ,  take n fro m Brow n an d Fish , 
introduce d th e questionnaire : 

Eac h ite m i n thi s questionnair e begin s wit h a  statemen t 
followe d b y thre e possibl e explanation s o f  th e even t 
describe d b y th e statement .  Y o u ar e aske d t o rat e eac h o f 
thes e explanation s o n h o w likel y i t  i s  t o hav e cause d th e 
state d event .  D o s o b y circlin g th e appropriat e numbers . 
Pleas e mak e th e ratin g fo r  eac h caus e (A ,  B ,  an d C ) 
independen t  o f  th e othe r  causes ,  i n that ,  th e thre e circle d 
number s ar e no t  require d t o su m t o an y particula r  value . 
Pleas e als o mak e th e rating s o f  eac h sentence-even t 
independen t  o f  eac h othe r  sentence-event .  Th e sam e 
prope r  name s (Pau l  an d Ted )  ar e use d throughou t  an d ar e 
not  intende d t o hav e an y significance .  Y o u shoul d not ,  fo r 
instance ,  thin k o f  Pau l  (o r  Ted )  a s on e perso n w h o shoul d 
be rate d i n a  consisten t  wa y fro m on e sentence-even t  t o 
another .  Th e name s ar e arbitrar y an d hav e bee n randoml y 
jjermute d i n sentenc e position . 

Result s an d discussion . 
Tabl e 3  present s th e mea n causalit y rating s a s a  functio n 

of  typ e o f  ver b an d negation. ^  Tabl e 4  present s th e 
differenc e betwee n attributio n o f  causalit y t o th e first  nou n 
phras e an d t o th e secon d nou n phrase ,  yieldin g a  concis e 
measur e o f  whethe r  greate r  causalit y i s attribute d t o th e first 
nou n phras e argumen t  o f  th e predicat e o r  t o th e second . 
Significan t  mai n effect s o f  ver b typ e [F(2,I42 )  =  89.1 ,  p  < 
.001 ]  an d negatio n [F(2,142 )  =  6.2 ,  p  <  .005 ]  wer e 
observed ,  a s wa s a  significan t  interactio n o f  th e tw o factor s 
[F(4,284 )  =  7.6,p<.001] . 

Table 3. Results of Experiment I. Mean ratings of causality 
attribute d t o differen t  argument s o f  th e predicate . 

Typ e o f 
Ver b 

Agent -
Patien t 

Stimulus -
Experience r 

Experience r 
-Stimulu s 

Cause 
Attribute d 

t o 
agen t 
patien t 

stimulu s 
experience r 

experience r 

stimulu s 

None 

7.2 1 
5.0 3 

6.8 9 
5.0 0 

5.4 5 
6.5 4 

Typ e o f  Negatio n 

Mai n Relativ e 
:  Claus e Claus e 

6.8 9 
5.2 7 

6.3 1 
5.4 9 

5.7 9 
6.3 3 

7.1 2 
5.2 4 

6.4 8 
5.1 8 

5.8 2 

6.0 1 

The affirmativ e stimul i  i n ou r  experimen t  elicite d th e 
same judgment s o f  causalit y tha t  Brow n an d Fis h 
discovered .  Subject s attribute d causalit y t o thos e nou n 
phrase s servin g th e semanti c rol e o f  agen t  o r  stimulu s an d 
resiste d attributin g causalit y t o experiencer s o r  patients .  Th e 
stimul i  wit h negatio n exhibi t  th e sam e patter n onl y mor e 
weakly :  causalit y i s attribute d t o agen t  an d stimul i  bu t  onl y 
weakl y t o experiencer s o r  patients .  W e find  tha t  th e degre e 
of  differenc e betwee n attribution s o f  causalit y t o th e 
semanti c rol e o f  agen t  vs .  th e patien t  o r  th e stimulu s vs .  th e 
experience r  i s reduce d i n negativ e contexts .  Howeve r  th e 
attributio n o f  causalit y di d no t  revers e i n th e negate d 

Table 4. The difference between the ratings of causality for 
first  an d secon d nou n phras e i n Experimen t  1 . 

Type of Negation 
Typ e o f 

Ver b 

Agent -
Patien t 
Stimulus -
Experience r 
Experiencer -
Stimulu s 
M e an 

None 

2.1 8 

1.8 7 

-1.0 8 

.9 9 

Mai n 
Claus e 

1.6 2 

.8 1 

-.5 5 

.6 3 

Relativ e 

Claus e 

1.8 9 

1.2 8 

.1 9 

.9 9 

Meai 

1.9 0 

1.3 2 

-.6 1 

sentence-events ,  castin g doub t  o n Brown' s clai m tha t  th e 
relativ e cardinalit y o f  th e se t  o f  experiencer s an d stimul i 

Value s fo r  respons e c  ("other "  responses )  di d no t  var y 
significantl y a s a  functio n o f  condition . 
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determine s inference s abou t  implici t  causality .  T w o 
possibl e explanation s sugges t  themselve s fo r  th e significan t 
effec t  o f  negation .  O n e lin e o f  explanatio n migh t  appea l  t o 
th e fac t  tha t  negate d statement s typicall y pos e processin g 
problem s fo r  subject s (Clark ,  1974 ,  Sherman ,  1973) .  A 
secon d explanatio n migh t  b e base d o n th e conten t  o f 
semanti c roles .  Dowt y (1991 )  suggest s tha t  traditiona l 
semanti c role s (agent ,  patient ,  stimulus ,  experiencer , 
instrument ,  etc. )  shoul d b e modele d i n forma l  semantic s a s 
drawin g upo n tw o primitiv e roles ,  proto-agen t  an d proto -
patient .  Thes e ar e analyze d a s fuzz y set s define d b y factor s 
licensin g semanti c inferences .  Th e factor s contributin g t o 
proto-agenthoo d ar e volitiona l  involvemen t  i n a n even t  o r 
state ,  sentienc e o r  perception ,  causin g a n even t  o r  chang e o f 
stat e i n a  participant ,  an d movement. ^  Proto-patient s 
underg o chang e o f  state ,  ar e causall y affecte d b y anothe r 
participant ,  an d ar e stationary .  Th e first  nou n phras e i n a 
sentenc e lik e Jone s assaulte d Smit h i s a  stereotypica l  agen t 
fro m thi s poin t  o f  view ,  an d i s a  somewha t  bette r  agen t  tha n 
th e first  nou n phras e i n a  sentenc e lik e Harvar d rejecte d 
Smit h becaus e rejec t  doe s no t  entai l  movemen t  no r  doe s i t 
impl y a  chang e o f  stat e i n Smith .  Experiencer s ar e poo r 
agent s becaus e the y ar e onl y sentient ,  an d lac k th e othe r 
stereotypica l  propertie s o f  proto-agent ;  the y als o hav e 
limite d proto-patien t  propertie s (typicall y onl y bein g 
causall y affecte d b y anothe r  participant) .  Th e semanti c rol e 
stimulu s i s als o a  wea k agen t  becaus e i t  onl y cause s a 
chang e o f  stat e i n anothe r  participant .  Refrainin g fro m a n 
act  o r  psychologica l  stat e i s semanticall y treate d a s 
volitiona l  an d thu s relate d t o causalit y b y th e proto-agen t 
role .  I n th e sentenc e Te d flatter s Pau l  causalit y i s attribute d 
t o Ted ,  whil e i n a  sentenc e lik e Te d like s Pau l  causalit y i s 
attribute d t o Paul .  Refrainin g fro m flattery  o r  likin g ca n b e 
deliberat e an d appea r  somewha t  causal :  thu s Te d appear s 
mor e causa l  i n sentence s suc h a s Te d doesn' t  lik e Paul .  A t 
th e sam e time ,  th e fac t  tha t  a n even t  faile d t o tak e plac e 
migh t  diminis h th e perceive d causalit y o f  a n agen t  o r 
stimulus .  Ther e i s n o reaso n i n ou r  dat a t o prefe r  th e 
explanatio n i n term s o f  processin g difficultie s o f  negatio n o r 
i n term s o f  th e interactio n o f  negatio n wit h semanti c roles . 
Indee d thes e tw o consequence s o f  negatio n ar e no t 
incompatibl e an d the y migh t  bot h contribut e t o th e effec t  o f 
negatio n i n ou r  data . 

Does Causality Reduce to an Inference from 
B a c k g r o u n d K n o w l e d g e ? 

Garnham,  e t  al .  (1996 )  argu e tha t  implici t  causalit y i s no t  a 
propert y o f  predicate s bu t  tha t  suc h causa l  relation s ar e par t 
of  one' s knowledg e abou t  wha t  event s ar e usuall y like .  Thi s 
stor e o f  informatio n i s accesse d onl y wher e neede d fo r  a 
tas k (e.g. ,  th e comprehensio n tas k o f  resolvin g pronomina l 
reference) .  Thi s theoretica l  poin t  o f  vie w attribute s implici t 
causalit y t o backgroun d knowledg e tha t  ca n b e use d i n th e 
productio n o f  no n explici t  inferences .  Language s hav e a 

wid e rang e o f  anaphori c device s use d t o reinvok e 
informatio n alread y presen t  i n a  discours e model .  Pronoun s 
ar e surel y th e mos t  wel l  studie d anaphori c form ,  bu t  other s 
exis t  a s well .  I n particular ,  Englis h ha s anaphori c verb s lik e 
da (an d phrasa l  variant s lik e d o so ,  d o tha t  kin d o f  thing) ; 
thes e anaphori c expression s inde x previousl y invoke d event s 
i n a  discourse ;  w e wil l  cal l  thes e expression s even t 
anaphors *  Even t  anaphor s d o no t  integrat e anothe r  even t  t o 
a discours e bu t  instea d refe r  bac k t o a n even t  alread y 
represente d i n th e model .  F ro m th e perspectiv e o f  Garnham , 
et  al .  (1996) ,  the y should ,  a s verbs ,  correlat e wit h n o 
implici t  causalit y effect s o f  thei r  own .  Thi s expectatio n 
stem s fro m th e fac t  tha t  the y represen t  n o privilege d even t 
but  instea d ar e linguisti c wil d cards ,  abl e t o represen t 
virtuall y an y even t  i n a  discourse .  Ou r  secon d experimen t  i s 
designe d t o tes t  whethe r  th e implici t  causalit y o f  even t 
anaphor a give s th e sam e result s a s ou r  othe r  experimen t  o r 
whethe r  suc h verb s contribut e distinc t  pattern s o f  implici t 
causality . 

Experiment 2 
M e t h o d 
Participants .  1 1 ne w participants ,  draw n fro m th e sam e 

populatio n a s th e previou s experiment ,  wer e tested . 
Materials .  Subject s wer e aske d t o respon d t o question s 

lik e thos e i n Tabl e 5 .  Th e ver b admir e wa s systematicall y 
replace d b y eac h o f  th e 3 6 verb s i n Tabl e 1  exemplifyin g 
differen t  thre e differen t  ordere d pair s o f  semanti c role s (i.e. , 
<agent ,  patient> ,  <stimulus ,  experiencer> ,  <experiencer , 
stimulus>) . 

Desig n an d procedure .  Th e desig n an d procedur e wer e 
th e sam e a s i n th e previou s experiment . 

Table 5: Sample stimuli for the second experiment 

negated main clause 
Ted doesn' t  admir e Paul . 

H o w likel y i s i t  tha t  thi s i s  because : 
A.  Tha t  i s  no t  th e kin d o f  thin g tha t  Te d does . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
B.  Tha t  i s  no t  th e kin d o f  thin g tha t  happen s t o Paul . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 
C.  S o m e othe r  reason . 

Not  likel y 1 2 3 4 5 6 7 8 9 Definitel y likel y 

Results and discussion. 
Tabl e 6  present s th e mea n causalit y rating s a s a  functio n 

of  typ e o f  ver b an d negation. ^  Tabl e 7  present s th e 
differenc e betwee n attributio n o f  causalit y t o th e first  nou n 
phras e an d t o th e secon d nou n phrase ,  yieldin g a  concis e 

'  Th e rol e o f  proto-agen t  correlate s probabilistically ,  accordin g t o 
Dowty ,  wit h occupyin g th e positio n o f  subjec t  o f  a  sentence .  Th e 
fac t  tha t  experiencer s an d stimulu s ar e sometime s subject s an d 
sometime s direc t  object s i s a  consequenc e o f  onl y weakl y 
approximatin g th e proto-agen t  role . 

"  T o illustrat e thi s proces s conside r  th e sentenc e Jan e manage d t o 
lan d a  bette r  job ,  bu t  fe w other s wil l  d o so .  Her e d o s o i s 
anaphori c t o lan d a  bette r  job .  Th e ver b happe n i s als o anaphori c 
i n sentence s suc h a s Man y peopl e hop e t o wi n th e lotter y bu t  fe w 
happe n to . 
^  Ther e i s a  smal l  bu t  significan t  increas e i n respons e c ,  "other " 
fro m agent-patien t  t o stimulus-experience r  t o experiencer-stimulu s 
verbs .  Thi s patter n i s consisten t  wit h ou r  argumen t  tha t  th e 
anaphori c predicat e influence s judgment s o f  causality . 
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Tabl e 6 .  Result s o f  Experimen t  2 .  M e a n rating s o f  causalit y 
attribute d t o differen t  argument s o f  th e predicate . 

Typ e o f 
Ver b 

Agent -
Patien t 

Stimulus -
Experience r 

Caus e 
Attribute d 

t o 
agen t 
patien t 

stimulu s 
experience r 

None 

7.1 5 
4.7 6 

6.4 1 

5.1 1 

Typ e o f  Negatio n 
Mai n Relativ e 

;  Claus e Claus e 

6.8 9 
4.4 4 

6.0 3 
4.8 8 

6.9 7 
4.7 0 

6.1 3 
5.0 3 

Experience r  experience r  5.3 2 5.6 3 5.6 2 

-Stimulu s stimulu s 5.6 9 4.9 6 4.9 3 

measure of whether greater causality is attributed to the first 
nou n phras e argumen t  o f  th e predicat e o r  t o th e second .  A 
significan t  mai n effec t  o f  ver b typ e [F(2,142 )  =  74.8 ,  p  < 
.001 ]  w a s observe d bu t  ther e wa s n o significan t  mai n effec t 
of  negatio n [F(2,142 )  =  2.65 ,  p  >  .05] .  Th e interactio n o f 
thes e tw o factor s wa s significan t  [F(4,284 )  =  5.8 ,  p  <  .001] . 
Post  ho c contrast s showe d tha t  greate r  causalit y wa s 
attribute d t o th e experience r  tha n th e stimulu s whe n 

negatio n wa s i n th e mai n claus e [t(71 )  =  7.23 ,  p  <  .001 ]  an d 
w h en i t  i s  i n th e relativ e claus e [t(71 )  =  7.34 ,  p  <  .001] . 
Thi s patter n i s a  reversa l  o f  th e implici t  causalit y effec t  first 
foun d b y B r o w n an d Fis h (1983 )  an d show n i n m a n y 
subsequen t  studies . 

T h e result s o f  thi s experimen t  challeng e theorie s tha t  den y 
tha t  predicate s m a k e a  contributio n t o th e calculatio n o f 
implici t  causalit y independen t  o f  th e representatio n o f  event s 
i n a  discours e model .  Experiencer s i n thi s experimen t  wer e 
mor e likel y t o b e judge d a s causa l  tha n i n ou r  first 
experiments. ^  Thi s i s remarkabl e i n tha t  th e event s 
describe d ar e th e same .  Apparentl y d o require s a n agentiv e 

Table 7: difference between attribution of causality to the 

first  an d secon d nou n phras e 

Type of Negation 

Typ e o f  Ma i n Relativ e 

Ver b N o n e Claus e Claus e M e a n 

Agent -  2.3 9 2.4 5 2.2 7 2.3 7 

Patien t 

Stimulus -  1.3 0 1.1 5 1.0 9 1.1 8 

Experience r 

Experiencer -  -.3 7 .6 8 .6 9 .3 3 

Stimulu s 

M e an 1.1 1 1.4 3 1.3 5 

subject while at the same time being able to recapitulate a 
previousl y mentione d event .  Thes e dat a als o provid e som e 
fiirthe r  evidenc e o f  th e influenc e o f  negatio n o n semanti c 

*  Th e proble m identifie d her e woul d hol d fo r  reduction s i n othe r 
directions ,  suc h a s Hilton' s (1990 )  conversationa l  model . 
'  Ou r  result s o n thi s poin t  converg e o n thos e o f  Pesetsk y (1995 ) 
who provide s ver y differen t  argument s tha t  experiencer s ca n b e 
causa l  whe n i n subjec t  position . 

roles .  I n ou r  first  experimen t  w e foun d a  significan t  effec t 
of  negatio n an d note d tha t  i t  coul d b e du e t o eithe r  a n 
asymmetr y i n th e processin g loa d (o f  affirmativ e an d 
negativ e statements )  o r  a n asymmetr y i n th e concep t  o f 
volitio n implicate d i n th e semanti c rol e o f  agent .  Th e 

presenc e o f  negatio n i n conjunctio n wit h th e even t  anaphor a 
was abl e t o mak e a n experience r  appea r  significantl y mor e 
causa l  tha n a  stimulus .  Garnham ,  e t  al .  (1996 )  ar e unabl e t o 
explai n th e increase d causalit y o f  experiencer s whe n 
accompanie d b y th e ver b do ,  o r  th e reversa l  i n attribution s 
of  causalit y t o experiencer s whe n negatio n i s use d wit h 
conjunctio n wit h a n anaphori c verb . 

General Discussion 

Judgment s o f  implici t  causalit y ar e complex .  Thi s situatio n 
stem s fro m th e multipl e source s o f  informatio n tha t  peopl e 
ca n appea l  t o i n attributin g causality .  Undoubtedl y 
knowledg e o f  wha t  event s ar e typicall y lik e ca n contribut e t o 
suc h inferences ,  an d i t  i s  equall y probabl e tha t  subject s ar e 
influence d i n thes e calculation s b y thei r  perception s o f 

socia l  interactions .  However ,  w e believ e tha t  th e 
experiment s presente d her e cas t  doub t  o n attempt s t o reduc e 
attribution s o f  implici t  causalit y t o eithe r  o f  thes e factor s 

exclusively .  The y als o mak e wha t  seem s t o u s t o b e a  poin t 
of  c o m m o n sense :  th e predicate s employe d i n a n utteranc e 
hav e a  significan t  impac t  o n h o w implici t  causalit y  i s judge d 
by virtu e o f  h o w the y contribut e thei r  (semantic )  informatio n 
t o th e dynamicall y constructe d discours e model . 

Th e socia l  psychologica l  explanatio n o f  implici t  causalit y 
i s weakene d b y it s unwillingnes s t o recogniz e th e traditiona l 
wisdo m tha t  predicate s perfor m importan t  semanti c work . 
The failur e o f  Brown' s conjectur e abou t  th e sourc e o f 
implici t  causalit y ca n b e attribute d t o it s appea l  t o a n 
insufficien t  semanti c theory .  Fo r  B r o w n a  statemen t  lik e 
Paul  admire s Te d semanticall y involve s a n admire r  an d a n 
admire e (homologou s t o th e interpersona l  relation) ,  an d i t  i s 
thi s fac t  tha t  warrant s calculatin g th e cardinalit y o f  th e 
respectiv e se t  o f  admirer s an d admirees .  W o r k o n forma l 
semantic s (Parsons ,  1990 )  suggest s tha t  thi s vie w i s 
mistake n an d tha t  a  mor e adequat e analysi s woul d trea t  suc h 
a sentenc e a s conjoinin g thre e bit s o f  information :  ther e i s 
an ac t  o f  admiration ,  Pau l  i s  it s  experience r  an d Te d i s it s 
stimulus .  F ro m th e perspectiv e o f  thi s semanti c analysi s i t  i s 
m u ch mor e difficul t  t o sa y wit h confidenc e Uia t  th e 
cardinalit y o f  th e se t  o f  experiencer s tou t  cour t  i s  greate r  o r 

smalle r  tha n th e se t  o f  stimuli . 
Th e integrationis t  mode l  o f  Garnham ,  e t  al .  (1996 )  i s 

weakene d becaus e i t  doe s no t  attemp t  t o mak e explici t  th e 
inference s tha t  bea r  th e explanator y burde n o f  thei r  claim . 
Th e stud y o f  semantic s show s tha t  the y ar e distinc t  classe s 
of  inferences ;  the y diffe r  fo r  exampl e i n whethe r  the y ar e 
necessar y o r  deniable ,  whethe r  the y ar e license d a s a  socia l 
convention ,  o r  b y som e aspec t  o f  th e linguisti c contex t  (cf . 
Chierchi a &  McConnell-Ginet ,  1990) .  Th e broa d categor y 
of  no n explici t  inference s tha t  i s appeale d t o i n som e 
psycholinguisti c wor k obscure s thes e importan t  distinctions . 
Predicate s carr y wit h the m informatio n tha t  license s 
inference s abou t  causality .  Furthermor e thi s informatio n ca n 
be affecte d b y negatio n an d othe r  aspect s o f  th e linguisti c 
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contex t  (suc h a s even t  anaphora )  a s ou r  tw o experiment s 
show. 

The fac t  tha t  th e perceptio n o f  implici t  causalit y i s 
susceptibl e t o suc h influence s i s als o importan t  becaus e i t 
may warran t  a  modificatio n o f  standar d semanti c role s i n 
favo r  o f  grade d prototypica l  roles ,  alon g th e line s suggeste d 
by Dowt y (1991). *  O n thi s account ,  i t  i s  possibl e tha t 
additiona l  source s o f  informatio n migh t  influenc e ho w 
closel y a  particula r  participan t  i s t o th e proto-typica l  agent . 
The advantag e o f  suc h a n approac h woul d b e tha t  i t  offer s a 
means o f  expressin g th e contributio n tha t  th e linguisti c for m 

of  a  predicat e make s t o th e calculatio n o f  causalit y attribute d 
t o a  predicate' s argument . 

The experiment s w e hav e reporte d her e exten d th e 
exploratio n o f  implici t  causalit y b y varyin g th e linguisti c 
contex t  i n whic h agent-patient ,  stimulus-experiencer ,  an d 
experiencer-stimulu s verb s ar e assesse d fo r  th e locu s o f 
causality .  W e hav e foun d tha t  th e origina l  effec t  reporte d b y 
Brown an d Fis h tha t  causalit y  i s preferentiall y  attribute d t o 
th e semanti c role s o f  agen t  an d stimulu s ove r  experiencer s 
can b e influence d b y th e aspect s o f  th e linguisti c contex t  i n 
whic h the y appear .  Negatio n an d even t  anaphor a 
signiflcantl y influenc e suc h judgments ,  an d i n combinatio n 
can revers e th e Brow n an d Fis h effect . 
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