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Cogni t iv e Processe s i n Regre t  fo r  Act ion s a n d Inaction s 

Rut h M..I .  Bmih '  iin d Alic e McElene y 
Deparliiien l  o f  Psycholog y 

Universit y  o t  Dublin ,  Trinit y Colleg e 
Dubli n 2 ,  Irelan d 

rmbyrne@tcd.i e 

Abstrac t 

Reasoning about matters of tact and reasoning about 
matter s o f  possibilit y  an d impossibilit y  ma y depen d o n 
th e sam e sort s o f  menta l  representation s an d processes . 
We illusiiat e a  menta l  mode l  theor y o f  counterfactua l 
thinkin g wit h referenc e t o th e actio n effec t  (th e tendenc y 
10 regre t  ;iction s mor e tha n inactions )  an d w e describ e a n 
experimen i  whic h examine s th e effect s o f  short-ter m an d 
long-ter m perspective s o n regre t  fo r  action s an d 
inactions . 

Counterfactual Thinking 

Everyda y thinkin g focuse s o n fact s o r  possibilities .  I t  m a y 
focu s o n presen t  facts ,  e.g. .  "Clinto n i s  presiden t  o f  th e 
U S"  o r  pas t  facts ,  e.g. ,  "Kenned y wa s presiden t  o f  th e 
U S " ,  a s Tabl e I  shows .  I t  m a y focu s o n presen t 
possibilitie s (tha t  coul d happe n give n th e actua l  stat e o f 
th e world) ,  e.g. .  "Clinto n resigns "  o r  pas t  possibilitie s 
(tha t  coul d hav e hapjiene d given  th e actua l  stat e bu t  di d 
not) ,  e.g. .  "Clinto n resigne d i n 1995 "  (se e Johnson-Lair d 
& Byrne .  1991 .  Chapte r  4) .  I t  m a y eve n focu s o n 
impossibilitie s (tha t  coul d neve r  happe n i n th e pas t  o r 
present) ,  suc h as .  ""Clinto n i s presiden t  o f  Australia" . 

Presen t Past 

Factua l Clinto n i s 
presiden t 

Non-factua l 
Possibilitie s Clinto n 

resign s 

Impossibilities Cliiiron is 
presiden t  o f 
Australi a 

Kenned y wa s 
presiden t 

Clinto n resigne d 
i n 199 5 

Clinton was 
presiden t  o f 
Australi a 

Tabl e I :  Example s o f  factua l  an d non-factua l  event s 
i n th e pas t  an d th e presen t  tim e 

(wit h counterfactua l  event s i n italics) . 

Thinkin g abou t  pas t  possibilitie s an d pas t  o r  presen t 
impossibilitie s i s ofte n calle d counterfactua l  thinking '  an d 
i t  ha s bee n addresse d b y researcher s intereste d i n th e 
psycholog y o f  counterfactua l  thinkin g (e.g. ,  Kahnema n & 
Tversky ,  1982 ;  Roes e &  Olson ,  1995) ,  a s  wel l  a s th e 
philosoph y (e.g. ,  Lewis ,  1973 ;  Stalnaker ,  1968) , 
linguistic s (e.g. ,  D u d m a n ,  1988 )  an d artificia l  intelligenc e 
(e.g. ,  Ginsberg ,  1986 )  o f  counterfactua l  thinking . 

Counterfactua l  thinkin g i s importan t  i n m a n y aspect s o f 
cognition .  Fo r  example ,  thinkin g abou t  counterexample s 
t o conclusion s help s peopl e t o mak e deductiv e inference s 
(e.g. ,  Johnson-Lair d &  Byrne ,  1991) ;  an d thinkin g abou t 
whethe r  a n outcom e woul d hav e happene d withou t  it s 
potentia l  caus e help s peopl e t o m a k e causa l  inference s 
(e.g. ,  Chisholm ,  1946 ;  Kahnema n &  Miller ,  1986) . 
Thinkin g abou t  wha t  woul d b e possibl e help s peopl e t o 
construc t  sub-goal s i n problem-solvin g (e.g. ,  Ginsberg , 
1986 ;  Keane ,  1997 )  an d i n creativ e discover y (e.g. , 
Hofstadter ,  1985) .  Thinkin g abou t  counterfactua l 
possibilitie s help s peopl e t o improv e thei r  performanc e 
(e.g. ,  M a r k m a n ,  Gavanski ,  Sherman ,  &  McMu l len , 
1993) .  Peopl e thin k abou t  th e wa y thing s migh t  hav e 
bee n t o lear n fro m mistake s (e.g. ,  Roes e &  Olson ,  1995 ) 
and thes e thought s ca n resul t  i n a  rang e o f  emotion s 
includin g regret ,  relief ,  blame ,  guilt ,  an d s o o n (e.g. , 
Davis ,  Lehman ,  Wor tman ,  Silver ,  &  T h o m p s o n ,  1995 ; 
Gilovic h &  Medvec ,  1994) . 

Th e counterfactua l  scenario s tha t  peopl e generat e ten d t o 
make minima l  change s t o th e factua l  scenari o (Pollock , 
1986) ,  althoug h som e counterfactua l  scenario s m a y b e 
mor e simila r  t o th e factua l  scenari o tha n others ,  o r  mor e 
accessibl e fro m i t  (Lewis ,  1973 ;  Stalnaker ,  1968) .  Th e 
mutation s m a y b e alon g th e "joints "  o f  realit y (Kahnema n 
& Tversky ,  1982) ,  wher e realit y i s a t  it s  mos t  "slippable " 
(Hofstadter ,  1985) .  Th e mutabilit y o f  aspect s o f  realit y 
m ay b e guide d b y primar y categorie s o f  menta l  life ,  suc h 
as space ,  time ,  causality ,  intentionality ,  an d s o o n (Mille r 
& Johnson-Laird ,  1976) .  Fo r  example ,  tempora l  orde r 
affect s mutability :  peopl e und o th e mos t  recen t  even t  mor e 

'  Thinkin g abou t  counterfactua l  possibilitie s i n th e futur e 
i s simila r  t o thinkin g abou t  counterfactua l  possibilitie s i n th e 
past  bu t  i t  als o display s som e intriguin g vagarie s (se e e.g. , 
Lewis ,  1979) . 
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iha n earlie r  e\eni s i n a n indepencicn l  (non-causal )  sequenc e 
of  c\eni s (Mille r  c ^  Guncsagaram .  I W O ) .  Likewise ,  causa l 
orde r  allect s nuilabilils' :  peopl e und o th e firs t  caus e i n a 
causa l  soi.|uenc e nioi e tha n othe r  cause s (Wells ,  Taylor ,  & 
Turtle .  1987) .  T h e inientionalit y o f  th e event s affect s 
nuitahilits :  peopl e regre t  thei r  action s rathe r  tha n thei r 
failure s t o ac t  (Kahnema n cS :  Tversky ,  1982) ,  a t  leas t  i n 
th e shor t  ter m (Gilo \  ic h c t  Medvec ,  1994) ,  an d the y und o 
e\ent s tha t  ar e unusua l  rathe r  tha n routin e (Kahnema n & 
Tversky .  1982) . 

We sugges t  tha t  th e natur e o f  th e menta l  representation s 
tha t  peopl e construc t  o f  factua l  situation s constrain s th e 
natur e o f  th e alteration s the y m a k e t o realit y whe n 
ciMistructin g alternativ e scenario s (Byrne ,  1997) .  W e 
propos e tha t  reasoner s construc t  a  particula r  sor t  o f  menta l 
representatio n o f  factua l  situation s — menta l  model s 
(Johnson-Laird .  1983 :  Johnson-Lair d &  Byrne ,  1991) . 
Menta l  model s ar e menta l  representation s tha t  ar e clos e t o 
th e structur e o f  th e worl d rathe r  tha n t o th e structur e o f  th e 
languag e tha t  describe s th e worl d (Johnson-Laird ,  1983) . 
Model s contai n a s littl e informatio n a s possibl e tha t  i s 
repre.sente d explicitly ,  becaus e o f  th e limitation s o f 
workin g m e m o r y ,  an d s o model s represen t  a s m u c h 
informatio n a s possibl e i n a n implici t  for m (Johnson -
Lair d &  Byrne .  1991) .  Conside r  th e assertion ,  "I f  ther e 
was a  triangl e o n th e blackboar d the n ther e wa s a  star" . 
T h e informatio n i n th e premis e m a y b e represente d i n th e 
followin g initia l  .se t  o f  models : 

Separat e model s ar e represente d o n separat e line s i n th e 
diagram :  i n th e firs t  mode l  i t  i s  tru e tha t  ther e i s a  triangl e 
and I t  i s  tru e tha t  ther e i s a  star .  Th e se t  o f  model s 
represent s onl y thos e possibilitie s tha t  ar e true ,  fo r 
example ,  the y d o no t  represen t  th e falsit y o f  th e situatio n 
wher e ther e i s a  triangl e an d n o star .  Th e conten t  o f  th e 
secon d mode l  i n th e se t  — represente d i n th e diagra m b y 
th e thre e dot s -  i s  wholl y implicit .  Th e model s m a y b e 
fleshe d ou t  t o b e mor e explici t  i f  necessary ,  an d peopl e 
m ay m a k e a  menta l  footnot e abou t  h o w t o tiesh-ou t 
implici t  informatio n (se e Johnson-Lair d &  Byrne ,  1991) . 
Th e full y tleshed-ou t  se t  o f  model s (fo r  a n implicatio n 
interpretatio n o (  th e conditional )  represent s explicitl y  th e 
thre e state s o f  affair s i n whic h th e conditiona l  i s true : 

A 
noi- A 
not- A 

not- * 

wher e "not "  i s  a  propositional-lik e ta g t o represen t 
negation ,  an d "not-A "  indicate s ther e i s n o triangle . 

Becaus e o f  th e constraint s o f  workin g m e m o r y ,  peopl e 
fin d i t  easie r  t o mak e inference s tha t  requir e a  singl e mode l 
tha n inference s tha t  requir e multipl e model s t o b e kep t  i n 
mind .  Th e suggestion  tha t  reasoner s rel y o n thes e sort s o f 
model s t o mak e deduction s ha s bee n corroborate d 
experimentall y fo r  a  rang e o f  differen t  sort s o f  deduction s 

includin g suppositiona l  inferenc e (e.g. ,  Byrn e &  Handley , 
1997 )  an d th e mode l  theor y o f  deductio n ha s bee n modele d 

computationall y (Johnson-Lair d &  Byrne ,  1991) . 
O ne issu e o f  primar y importanc e t o th e cognitiv e 

scienc e o f  thinkin g an d reasonin g i s whethe r  o r  no t  peopl e 
rel y o n th e sam e sort s o f  menta l  representation s an d 
processe s t o reaso n abou t  matter s o f  fac t  an d matter s o f 
possibilit y  o r  impossibility .  Fo r  example ,  philosopher s 
hav e lon g debate d th e challeng e t o a  genera l  theor y o f 
conditional s pose d b y counterfactua l  conditionals ,  e.g. ,  "I f 
ther e ha d bee n a  triangl e o n th e blackboar d the n ther e 
woul d hav e bee n a  star "  (e.g. ,  Lewis ,  1973 ;  Stalnaker , 
1968) .  W e sugges t  tha t  peopl e m a y reaso n abou t  matter s 
of  possibilit y  i n th e sam e wa y a s the y reaso n abou t 
matter s o f  fact :  b y constructin g an d revisin g models .  A 
counterfactua l  conditiona l  i s represente d b y a  mor e explici t 
initia l  se t  o f  model s tha n th e factua l  conditional : 

factual : 
counterfactual : 

not- A 
A 

not- ^ 

becaus e o f  it s  presupposition s an d th e model s m a y b e 
annotate d t o indicat e thei r  epistemi c statu s (Byrm e & 
Tasso ,  1994 ;  Johnson-Lair d &  Byrne ,  1991) . 

W h en peopl e generat e counterfactua l  scenarios ,  the y 
chang e som e fact s t o creat e a  n e w scenario .  A  theor y o f 
mutabilit y  mus t  explai n th e aspect s o f  a  factua l  scenari o 
tha t  peopl e chang e whe n the y thin k counterfactuall y an d 
so i t  i s  critica l  t o k n o w wha t  fact s peopl e star t  wit h an d 
h o w the y hav e represente d the m (Byrne ,  1997) .  Wha t 
peopl e ten d t o alte r  i n th e factua l  situatio n whe n the y 
thin k abou t  h o w i t  migh t  hav e bee n differen t  m a y depen d 
on wha t  the y hav e repre.sente d explicitl y  i n thei r  model s o f 
th e factua l  situatio n (se e als o Legrenzi ,  Girotto ,  & 
Johnson-Laird ,  1993) .  'Biases '  i n deductio n m a y emerg e 
fro m th e sort s o f  model s tha t  peopl e construc t  (Johnson -
Lair d &  Byrne ,  1991) ,  an d likewise ,  "biases '  i n 
counterfactua l  thinkin g m a y emerg e fro m th e sort s o f 
model s tha t  peopl e construct .  Ou r  ai m i n thi s pape r  i s t o 
discus s thi s accoun t  wit h referenc e t o a n importan t  'bias ' 
i n counterfactua l  thinkin g -  th e tendenc y t o und o action s 
mor e tha n inactions .  W e wil l  firs t  describ e th e actio n 
effect ,  an d the n w e wil l  repor t  th e result s o f  a n experimen t 
tha t  test s alternativ e explanation s o f  it . 

The Action Effect 

Peopl e ten d t o regre t  thei r  action s mor e tha n thei r  failure s 
t o ac t  (Kahnema n &  Tversky ,  1982) .  Conside r  th e 
followin g scenario : 

John and Paul do not know each other, but both are enrolled 
at  th e sam e elit e university .  Bot h ar e onl y moderatel y 
satisfie d wher e the y ar e an d bot h ar e considerin g 
transferrin g t o anothe r  prestigiou s university .  The y ar e 
bot h tol d the y mus t  mak e thei r  fina l  decisio n befor e th e en d 
of  th e year .  Eac h agonize s ove r  th e decision ,  goin g bac k 
and fort h betwee n thinkin g h e i s goin g t o sta y an d 
thinkin g h e wil l  leave .  The y ultimatel y mak e differen t 
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decisions :  Joh n opt s l o sta y wher e h e is .  an d Pau l  decide s t o 
Iransler .  Suppos e thei r  decision s tur n ou t  badl y lo r  bot h o f 
them ;  a t  th e en d o t  th e year .  Joh n i s eve n mor e unhapp y 
wher e h e i s an d wishe s h e ha d transferred ,  an d Pau l  i s eve n 
more unhappy  a i  hi s ne w colleg e an d wishe s h e hii d suiye d 
wher e h e was .  Howeve r  i t  i s  lo o lat e fo r  eithe r  o f  thet n t o 
revers e hi s decision .  W h o d o yo u thin k woul d regre t  hi s 
decisio n mor e o n learnin g i t  wa s a  mistake ? 

(see Byrne. McAlinney. & McEIeney, 1997; Gilovich & 
Medvcc .  1994) .  Mos t  peopl e believ e tha t  th e individua l 
w ho acted .  Paul ,  woul d fee l  greate r  regre t  tha n th e 
individua l  w h o di d no t  act ,  John .  Th e actio n effec t  occur s 
not  onl y whe n peopl e judg e emotion s fro m th e perspectiv e 
of  imaginar y character s bu t  als o whe n the y recal l  event s 
tha t  the y personall y regre t  (Gilovic h &  Medvec ,  1994) . 

One explanatio n o f  th e actio n effec t  i s  tha t  i t  arise s 
becaus e action s see m t o depar t  fro m th e statu s qu o 
(Kahnetna n &  Miller .  1986) :  action s ar e "abnormal "  i n 
thi s regard .  Departure s fro m normalit y m a y b e mor e easil y 
mutate d tha n norma l  event s becaus e th e abnorma l  even t 
spontaneousl y recruit s it s correspondin g nor m (Kahnema n 
& Miller .  1986) .  W e sugges t  tha t  peopl e m a y construc t 
model s tha t  represen t  action s explicitly ,  an d inaction s 
implicitly .  Fo r  example .  Joh n an d Pau l  ar e bot h i n colleg e 
A an d thi s starlin g poin t  m a y b e represente d i n th e 
models ,  alon g wit h th e outcom e tha t  the y ar e bot h 
unhappy .  Th e actio n o f  switchin g t o a  differen t  colleg e 
m ay b e represente d explicitly ,  wherea s th e inactio n o f 
stayin g i n th e satn e colleg e m a y b e represente d implicitly : 

.lol m factual : 

Paul iLicluul; 

i n colleg e A 

in  college A 
switc h t o B 

unhapp y 

unhappy 
unhapp y 

Workin g m e m o r y limitation s m a y preven t  peopl e fro m 
bein g abl e t o construc t  al l  th e possibl e counterfactua l 
models :  Multipl e model s ar e difficul t  t o kee p i n mind . 
Instea d peopl e m a y construc t  a  partia l  se t  o f  th e 
counterfactua l  model s o n th e basi s o f  wha t  i s mos t  readil y 
mutate d i n thei r  representatio n o f  th e factua l  situation . 
Peopl e ma y fin d i t  easie r  t o construc t  counterfactua l 
scenario s b y subtractin g event s rathe r  tha n addin g event s 
(Kahnema n &Tve rsky .  1982 :  Roese ,  1994) .  Subtractin g a 
model  fro m th e se t  (e.g. ,  eliminatin g th e secon d mode l  i n 
th e factua l  se t  o f  model s fo r  Pau l  l o construc t  a 
counterfactua l  se t  i n whic h Pau l  i s  stil l  i n colleg e A ) 
result s i n fewe r  model s t o kee p i n min d tha n addin g a 
model  (e.g. .  insertin g a  secon d mode l  i n th e factua l  se t  fo r 
Joh n t o construc t  a  counterfactua l  se t  i n whic h Joh n 
switche d t o colleg e B ) .  Becaus e peopl e flesh  ou t  th e 
counterfactua l  mode l  fo r  Paul ,  the y judg e tha t  h e wil l 
regre t  hi s action ,  no t  stayin g i n colleg e A .  mor e tha n Joh n 
wil l  legre t  hi s inaction ,  stayin g i n colleg e A .  Regre t 
depend s o n comparin g th e wa y a  situatio n turne d ou t  wit h 
an alternativ e wa y i n whic h i t  migh t  hav e turne d ou t  bette r 
(e.g. .  Landman ,  1987) .  Becaus e a n alternativ e i s 
constructe d mor e readil y fo r  Paul ,  h e i s judge d t o 
experienc e mor e regret . 

We sugges t  tha t  th e actio n effec t  result s fro m th e 
propertie s o f  th e menta l  representation s tha t  peopl e 
construc t  (Byrne ,  1997) .  First ,  the y construc t  a n initia l  se t 
of  model s tha t  represent s a s littl e informatio n a s possibl e 
explicitl y  becaus e o f  th e limitation s o f  workin g memory ; 
the y mentall y represen t  th e actio n explicitl y  i n thei r 
model s an d th e inactio n implicitly .  Second ,  the y d o no t 
construc t  al l  th e possibl e counterfactua l  models .  Third , 
aspect s o f  th e factua l  situatio n tha t  ar e represente d 
explicitl y  i n model s ar e easie r  t o mutat e tha n aspect s tha t 
ar e no t  represente d explicitly .  Finally ,  th e numbe r  o f 
model s tha t  mus t  b e kep t  i n min d i s a n importan t 
constrain t  i n counterfactua l  thinking ,  jus t  a s i t  i s  i n 
factua l  thinking .  A  counterfactua l  scenari o m a y b e mor e 
readil y constructe d b y eliminatin g model s tha n b y fleshin g 
out  models .  Thes e simpl e principle s underli e th e 
representatio n o f  th e factua l  situatio n an d th e generatio n o f 
a counterfactua l  situatio n base d o n it .  Thes e principle s 
ca n accoun t  fo r  th e observatio n tha t  peopl e ten d t o regre t 
thei r  action s mor e tha n thei r  failure s t o act . 

Th e mode l  theor y o f  th e actio n effec t  als o explain s th e 
relate d phenomen a tha t  compris e th e cor e o f  th e actio n 
effect .  Fo r  example ,  th e actio n effec t  hold s fo r  goo d 
outcome s too .  Mos t  peopl e believ e tha t  a n individua l  w h o 
acte d woul d fee l  bette r  abou t  th e actio n tha n a n individua l 
w ho di d no t  ac t  (Landman ,  1987) .  However ,  th e actio n 
effec t  fo r  goo d outcome s i s no t  a s stron g a s th e actio n 
effec t  fo r  ba d outcome s (e.g. ,  Gleicher .  Kost ,  Baker , 
Strathman ,  Richman ,  &  Sherman ,  1990) .  Fo r  ba d 
outcomes ,  peopl e judg e tha t  a n individua l  w h o acte d wil l 
fee l  wors e tha n a n individua l  w h o faile d t o ac t  regardles s o f 
whethe r  the y ar e give n a n explici t  counterfactua l 
alternativ e ("H e n o w find s ou t  tha t  h e woul d hav e bee n 
bette r  of f  i f  h e ha d switche d t o colleg e B." )  o r  no t  ("H e 
n o w find s ou t  tha t  h e i s wors e of f  becaus e h e staye d i n 
colleg e A. " ) .  Bu t  fo r  goo d outcomes ,  peopl e judg e tha t 
th e individua l  w h o acte d wil l  fee l  wors e tha n th e individua l 
w ho faile d t o act ,  onl y whe n a n explici t  counterfactua l 
alternativ e i s provide d (Gleiche r  e t  al ,  1990) .  I n th e 
absenc e o f  ba d outcomes ,  th e counterfactua l  model s m a y 
not  b e fleshed-ou t  fo r  eithe r  protagonist .  But ,  w h e n peopl e 
ar e give n counterfactua l  alternatives ,  th e alternative s ar e 
represente d explicitl y  i n th e se t  o f  models .  Onc e the y ar e 
prompte d t o thin k o f  th e counterfactua l  negativ e outcom e 
i n thi s way ,  th e actio n effec t  fo r  goo d outcome s become s 
as hig h a s i t  i s  fo r  ba d outcomes .  Th e provisio n o f  th e 
explici t  counterfactua l  alternativ e ha s n o effec t  whe n th e 
factua l  outcom e i s ba d becaus e thes e situation s 
spontaneousl y brin g t o min d thei r  goo d counterparts . 

Long Term Perspectives on Action and Inaction 

Althoug h peopl e regre t  thei r  action s mor e tha n thei r 
failure s t o ac t  i n th e short-term ,  the y appea r  t o regre t  thei r 
failure s t o ac t  mor e tha n thei r  action s i n th e long-ter m 
(Gilovic h &  Medvec ,  1994) .  W h e n peopl e ar e aske d t o 
thin k bac k ove r  thei r  o w n live s an d sa y wha t  the y regre t 
most ,  the y ten d t o thin k o f  thing s the y faile d t o do ,  suc h 
as no t  pursuin g hobbie s o r  educationa l  opportunities ,  no t 
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spomlin g oiuuig h Uiik '  vvil h lamil y an d friends ,  no t 
sci/inj i  ih c niomcni "  (Gilovic h &  Mcdvec ,  1994) .  Thei r 

Micmoric s lo r  thing s ihc y regrette d fro m thei r  pas t  live s 
show s a n iiuurio n elTeet .  Gilovic h &  Medve c (1994 ) 
demonstrate d thi s inactio n ellec t  fro m a  long-ter m 
perspectiv e wit h th e sor t  o f  college-choic e scenari o 
describe d earlier .  Mos t  o f  th e peopl e w h o wer e aske d th e 
question :  W h o d o yo u thin k woul d regre t  hi s decisio n 
mor e upo n learnin g tha t  i t  wa s a  mistake? '  indicate d tha t 
th e individua l  w h o ha d acte d woul d fee l  mor e regret .  Bu t 
most  o f  th e peopl e w h o wer e aske d th e questio n " W h o c b 
yo u thin k woul d regre t  hi s decisio n mor e i n th e lon g run? ' 
though t  tha t  th e individua l  w h o faile d t o ac t  woul d fee l 
mor e legret . 

We ha\ e suggeste d tha t  th e actio n effec t  arise s becau.s e 
th e model s tha t  peopl e construc t  o f  th e scenari o represen t 
th e actio n explicitl y  an d th e inactio n implicitly .  T o 
construc t  a  counterfactua l  scenario ,  i t  m a y b e easie r  t o 
eliminat e th e mode l  o f  th e action ,  whic h i s represente d 
explicitl y  i n th e model s o f  th e factua l  situatio n fo r  Paul , 
tha n i t  i s  t o ad d a  mode l  o f  a n actio n t o th e model s o f  th e 
factua l  situatio n fo r  John .  Bu t  fro m a  long-ter m 
perspectixe .  i t  appear s tha t  peopl e construc t  th e 
counterfactua l  scenari o b y addin g a  mode l  rathe r  tha n 
deletin g it .  I n wha t  circumstance s i s i t  easie r  t o ad d a 
model  tha n t o eliminat e a  mode l  fro m th e set ? I n th e 
domai n o f  deductiv e reasoning ,  conten t  an d contex t  ca n 
hel p peopl e t o fles h ou t  model s (Johnson-Lair d &  Byrne , 
1991) .  H o w doe s tempora l  perspectiv e facilitat e fleshing 
out  model s i n th e domai n o f  counterfactua l  thinking ? 

O ne possibilit y  i s  tha t  th e tempora l  proximit y o f  event s 
i n th e short-ter m m a y m a k e the m mutable ,  jus t  a s i t  i s 
easie r  t o imagin e catchin g a n airplan e misse d b y 5 
minute s tha n a n airplan e misse d b y a n hou r  (e.g. .  Mille r 
& McFarland .  1987) .  F ro m th e long-ter m perspective ,  th e 
tempora l  distanc e o f  event s m a y mak e the m see m par t  o f 
th e immutable ,  pre-suppose d background .  Tempora l 
proximit y m a y affec t  action s becaus e the y ar e represente d 
explicitly ,  bu t  no t  inaction s whic h ar e represente d 
implicitly .  Tempora l  proximit y m a y lea d actions ,  becaus e 
the y ar e represente d explicitly ,  t o b e considere d mutabl e i n 
th e short-ter m bu t  immutabl e i n th e long-term .  Inactions , 
becaus e the y ar e represente d implicitly ,  m a y remai n a t  a 
constan t  lowe r  leve l  o f  mutabilit y  regardles s o f  tempora l 
perspectiv e an d s o the y m a y b e les s mutabl e tha n action s 
i n th e short-ter m bu t  mor e mutabl e i n th e long-term . 

A secon d possibilit y  i s  tha t  peopl e maintai n a  goo d 
outloo k an d flesh  ou t  thei r  model s t o contai n possibl e 
goo d outcome s fro m events .  Gilovic h an d Medve c (1994) , 
i n considerin g severa l  paralle l  explanation s o f  th e reversa l 
of  th e actio n effec t  t o a n inactio n effec t  i n th e lon g term , 
sugges t  tha t  peopl e m a y fee l  mor e responsibl e fo r  thei r 
actions .  W h e n action s lea d t o ba d outcomes ,  the y 
experienc e mor e cognitiv e di.s.sonance '  tha n whe n thei r 
inaction s lea d t o ba d outcomes .  A s a  resul t  o f  thi s 
dissonance ,  the y d o mor e menta l  wor k t o loo k o n th e 
brigh t  sid e o f  th e outcome s o f  thei r  actions :  the y see k ou t 
th e silve r  linin'j s  i n cloud s tha t  aris e fro m thei r  action s 

mor e tha n the y d o i n one s tha t  aris e fro m thei r  failure s t o 
act .  Hence ,  th e onl y event s peopl e continu e t o perceiv e t o 
lea d t o ba d outcome s fro m th e long-teri n perspectiv e ar e 
thei r  failure s t o ac t  (Gilovic h &  Medvec ,  1994) .  I t  m a y 
be tha t  peopl e fle-sh  ou t  thei r  model s t o contai n no t  onl y 
th e ba d outcome s bu t  als o th e possibl e goo d outcome s 
fro m th e action ,  becaus e action s ar e represente d explicitly . 
The y d o no t  flesh  ou t  thei r  model s t o contai n possibl e 
goo d outcome s fro m th e inaction ,  becaus e i t  i s  represente d 
implicitly .  Ove r  time ,  the y m a y focu s o n th e mode l  o f  th e 
actio n an d it s goo d outcome ;  th e mode l  o f  th e actio n an d 
it s goo d outcom e ina y continu e t o b e represente d 
explicitly ,  an d th e mode l  o f  th e actio n an d it s ba d outcom e 
m ay b e represente d implicitly .  I n th e lon g term ,  thei r 
representatio n o f  th e factua l  situatio n fo r  Pau l  m a y contai n 
a mode l  o f  hi s actio n an d a  goo d outcome ,  an d thei r 
representatio n o f  th e factua l  situatio n fo r  Joh n ma y 
contai n a  mode l  o f  hi s inactio n an d a  ba d outcome . 

T o examin e thes e differen t  explanation s w e carrie d ou t 
an experimen t  t o establis h whethe r  th e reversa l  o f  th e 
actio n effec t  t o a n inactio n effec t  i n th e long-ter m als o 
occur s whe n peopl e thin k abou t  event s tha t  turne d ou t 
well .  Ou r  ai m i n th e experimen t  wa s t o tes t  whethe r  th e 
reversa l  o f  th e actio n effec t  i n th e short-ter m t o a n inactio n 
effec t  i n th e long-ter m i s confme d t o situation s wit h ba d 
outcomes ,  suc h a s bein g unhapp y i n college ,  o r  whethe r  i t 
als o occur s fo r  situation s wit h goo d outcomes ,  suc h a s 
bein g happ y i n college .  Th e tw o alternativ e explanation s 
lea d t o differen t  predictions .  I f  tempora l  proximit y 
mediate s fleshing  ou t  model s tha n th e reversa l  o f  th e 
actio n effec t  t o a n inactio n effec t  i n th e long-ter m shoul d 
occu r  fo r  scenario s tha t  lea d t o goo d outcome s jus t  a s i t 
doe s fo r  scenario s tha t  lea d t o ba d outcomes .  I f  a  goo d 
outloo k mediate s fleshing  ou t  model s tha n th e reversa l  o f 
th e actio n effec t  t o a n inactio n effec t  i n th e long-ter m 
shoul d occu r  fo r  scenario s tha t  lea d t o ba d outcome s bu t 
not  fo r  scenario s tha t  lea d t o goo d outcomes ,  wher e ther e 
i s n o nee d t o loo k o n th e brigh t  side . 

We gav e fou r  group s o f  subject s on e o f  fou r  sort s o f 
scenari o base d o n Joh n an d Pau l  an d thei r  colleg e choices : 
a short-teiT n bad-outcom e version ,  a  long-ter m bad -
outcom e version ,  a  short-ter m good-outcom e version ,  an d 
a long-ter m good-outcom e version .  W e constructe d th e 
fou r  differen t  sort s o f  scenario s (describe d i n th e Appendix ) 
base d o n Gilovic h an d Medvec' s (1994 )  college-choic e 
scenario ,  whic h w e altere d i n severa l  way s t o clarif y th e 
finalit y o f  th e decision ,  an d especiall y it s long-lastin g 
impac t  (se e Byrne ,  e t  al ,  1997 ,  fo r  details) .  W e assigne d 
190 undergraduate s fro m Dubli n University ,  Trinit y 
College ,  a t  rando m t o on e o f  fou r  groups ,  an d w e gav e 
eac h grou p on e o f  th e fou r  sort s o f  scenarios .  Th e 
participant s tas k wa s t o tic k th e nam e o f  on e o f  th e 
individuals ,  Joh n o r  Paul ,  i n respons e t o th e questio n a t 
th e en d o f  th e scenario . 

As Tabl e 2  shows ,  mos t  o f  th e subject s w h o receive d 
th e short-ter m bad-outcom e scenari o indicate d tha t  Paul , 
th e individua l  w h o acted ,  woul d fee l  mor e regre t  (61%) . 
I n contrast ,  mos t  o f  th e subject s w h o receive d th e long -
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ter m hacl-ouicom e versio n indicate d tha t  John ,  th e 
individua l  w h o ha d taile d t o act .  woul d fee l  mor e regre t 
(76'7r) .  Mo r e subject s judge d tha t  Pau l  w h o acte d woul d 
fee l  mor e regre t  i n th e shorl-teri n scenari o (6l'/f )  tha n i n 
th e long-ter m scenari o (247f )  an d thi s diftcrenc e i s reliabl e 
(Chi -  =  12.86 ,  d f  =  I ,  p  <  0.001) .  Th e experimen t  thu s 
replicate s Gilovic h an d Medvec' s llndin g o t  a  reversa l  tro m 
an actio n elTec t  t o a n inactio n effec t  ove r  tim e fo r  ba d 
outcomes .  A s Tabl e 2  als o shows ,  thi s reversa l  doe s no t 
occu r  lo r  goo d outcomes .  Mos t  subject s w h o receive d th e 
short-ter m good-outcom e versio n indicate d tha t  Paul ,  w h o 
acted ,  woul d fee l  bette r  abou t  hi s decisio n ( 7 0 % ) ,  an d 
likewise ,  mos t  subject s w h o receive d th e long-ter m goo d 
outcom e versio n indicate d tha t  Paul ,  w h o acted ,  woul d fee ! 
bette r  abou t  hi s decisio n (76% )  an d ther e i s n o reliabl e 
differenc e betwee n the m (Chi "  =  0.23 .  d f  =  1 ,  p  >  0.05) . 

Th e result s sho w tha t  fo r  ba d outcome s peopl e regre t 
thei r  action s fro m th e shor t  ter m perspectiv e an d the y 
regre t  thei r  failure s t o ac t  fro m th e long-ter m perspective ; 
but  lo r  goo d outcome s the y fee l  bette r  abou t  thei r  action s 
fro m bot h th e shoi i  ter m an d th e lon g ter m perspective . 

Bad outcom e 
Actio n 
Inactio n 

Good outcom e 
Actio n 
Inactio n 

Shor t  ter m 

61 
39 

70 
30 

Lon g ter m 

24 
76 

75 
25 

Tabl e 2 :  Th e percentage s o f  judgment s o f  greate r 
emotio n fo r  action s an d inaction s 

The reversal to an inaction effect is confmed to a long-
ter m perspectiv e o n ba d outcome s an d i t  doe s no t  occu r  fo r 
goo d outcomes .  Th e dat a sugges t  tha t  th e reversa l  t o a n 
inactio n efl'ec t  i n th e lon g ter m fo r  ba d outcome s i s no t 
th e resul t  o f  tempora l  proximity ,  bu t  th e resul t  o f  a  goo d 
outlook .  Peopl e ties h ou t  thei r  model s t o contai n no t  onl y 
th e ba d outcom e bu t  als o th e possibl e goo d outcome s 
fro m th e action ,  becaus e action s ar e represente d explicitly . 
I n lime ,  the y focu s o n th e actio n an d it s goo d outcom e 
mor e tha n it s ba d outcome .  The y d o no t  fles h ou t  thei r 
model s t o contai n goo d outcome s fro m th e inaction , 
becaus e i t  i s  represente d implicitly .  Thei r  model s c o m e t o 
represen t  th e actio n an d it s goo d outcom e an d th e inactio n 
and it s ba d outcome .  Fo r  scenario s tha t  lea d t o goo d 
outcomes ,  ther e i s n o nee d t o loo k o n th e brigh t  side ,  an d 
so th e reversa l  doe s no t  occur . 

Conclusions 

Peopl e fee l  mor e strongl y abou t  thei r  action s tha n thei r 
inactions .  W e sugges t  tha t  th e actio n effec t  ca n b e 
explaine d b y th e followin g principles :  peopl e construc t  a n 

initia l  se t  o f  model s tha t  represent s a s littl e informatio n a s 
possibl e explicitly :  the y represen t  th e actio n explicitl y  i n 
thei r  models .  The y d o no t  tiesh-ou t  al l  th e counterfactua l 
model s becaus e o f  th e constraint s o f  workin g m e m o r y . 
Aspect s o f  th e factua l  situatio n tha t  ar e represente d 
explicitl y  i n model s ar e easie r  t o mutat e tha n aspect s tha t 
ar e no t  represente d explicitly .  Th e mode l  theor y o f 
counterfactua l  thinkin g ha s bee n advance d t o accoun t  fo r 
th e actio n effec t  (Byrne ,  e t  al ,  1997) ,  a s wel l  th e 
temporalit y effec t  (Byrne ,  Culhane ,  an d Ta.sso ,  1995) ,  an d 
a ne w spatia l  effec t  predicte d b y th e theor y (Byrne ,  1997) . 

A theor y o f  th e menta l  representation s an d processe s 
tha t  underli e th e generatio n o f  counterfactua l  scenario s 
require s a  theor y o f  th e menta l  representation s an d 
processe s fo r  factua l  scenarios .  Reasoner s m a y construc t 
menta l  model s tha t  correspon d t o th e w a y th e worl d woul d 
be i f  th e assertion s wer e true .  The y m a y usuall y represen t 
what  i s tru e i n thei r  models ;  a  uniqu e featur e o f 
counterfactua l  thinkin g i s tha t  i t  require s peopl e t o 
represen t  explicitl y  no t  onl y wha t  i s tru e bu t  als o wha t  i s 
false ,  temporaril y  suppose d t o b e true .  W e sugges t  tha t  th e 
representation s an d processe s require d fo r  reasonin g abou t 
matter s o f  fac t  an d matter s o f  possibilit y  ar e essentiall y 
th e same .  W h a t  differ s i s wha t  i s represente d explicitl y  i n 
th e initia l  se t  o f  models . 
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Appendix 

Th e material s use d i n th e experiment . 

First paragraph (common to all four scenarios). 
Joh n an d Pau l  d o no t  kno w eac h other ,  bu t  bot h ar e enrolle d 

at  th e sam e elit e university .  Bot h ar e onl y moderatel y 
satisfie d wher e the y ar e an d bot h ar e considerin g transferrin g 
t o anothe r  prestigiou s university .  The y ar e bot h tol d the y 
must  mak e thei r  fina l  decisio n befor e th e en d o f  th e year .  Eac h 
agonize s ove r  th e decision ,  goin g bac k an d fort h betwee n 
thinkin g h e i s goin g t o sta y an d thinkin g h e wil l  leave .  The y 
ultimatel y mak e differen t  decisions :  Joh n opt s t o sta y wher e 
he is ,  an d Pau l  decide s t o transfer . 

Second paragraph: 
I .  Long-ter m bad-outcome : 

Suppos e thei r  decision s tur n ou t  badl y fo r  bot h o f  them :  a t 
th e en d o f  th e year .  Joh n i s eve n mor e unhapp y wher e h e i s 
and wishe s h e ha d transferred ,  an d Pau l  i s  eve n mor e unhapp y 
at  hi s ne w colleg e an d wishe s h e ha d staye d wher e h e was . 
However  i t  i s  to o lat e fo r  eithe r  o f  the m t o revers e hi s 
decision .  A s a  resul t  the y bot h dro p ou t  o f  colleg e an d 
neithe r  o f  the m eve r  secure s a  goo d job .  W h o d o yo u thin k 
woul d regre t  hi s decisio n mor e o n lookin g bac k o n i t  te n 
year s later ? 
2. Short-term bad-outcome: 

Suppos e thei r  decision s tur n ou t  badl y fo r  bot h o f  them :  a t 
th e en d o f  th e year ,  Joh n i s eve n mor e unhapp y wher e h e i s 
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and wishe s h e ha d iranstoned .  an d Pau l  i s  eve n mor e unhapp y 
at  hi s nc u colloii c  an d wishe s h e ha d staye d wher e h e was . 
Hdwcver  i t  i s  lo o lat e to r  eithe r  o l  the m t o revers e hi s 
decisio n W h o il o yo u thin k woul d resire t  hi s decisio n mor e o n 
learnin g i t  wa s a  mistake ? 

v L(>nf>-terni fiood-oiitcome: 
Suppos e thei r  decision s tur n ou t  wel l  to r  bot h o l  them :  a t 

th e en d o t  th e year .  Joh n i s happie r  wher e h e i s an d i s gla d h e 
sta>o d wher e h e was .  an d Pau l  i s  happie r  a t  hi s ne w colleg e 
and i s gla d h e transterred .  The y bot h d o ver y wel l  a t  colleg e 
and secur e goo d job s afte r  graduating .  W h o d o yo u thin k 
woul d tee l  bette r  abou t  hi s decisio n lookin g bac k o n i t  te n 
year s later'. ' 

4. Sliorr-renii fiood-oittconie: 
Suppos e thei r  decision s tur n ou t  wel l  fo r  bot h o f  them :  a t 

th e en d o f  th e year .  Joh n i s happie r  wher e h e i s an d i s gla d h e 
staye d wher e h e was .  an d Pau l  i s  happie r  a t  hi s ne w colleg e 
and i s gla d h e transferred .  W h o d o yo u thin k woul d fee l  bette r 
about  hi s decisio n o n learnin g tha t  i t  wa s th e righ t  one ? 
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