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Abstrac t 

We report empirical results on factors that influence how 
peopl e reaso n wit h defaul t  rule s o f  th e for m "Mos t  x' s hav e 
propert y P" ,  i n scenario s tha t  specif y informatio n abou t 
exception s t o thes e rule s an d i n scenario s tha t  specif y 
default-rul e inheritance .  Thes e factor s includ e (a )  whethe r 
th e individual ,  t o whic h th e defaul t  rul e migh t  apply ,  i s 
simila r  t o a  know n exception ,  whe n tha t  similarit y ma y 
explai n wh y th e exceptio n di d no t  follo w th e default ,  an d 
(b )  whethe r  th e proble m involve s classe s o f  naturall y 
occurrin g kind s o r  classe s o f  artifacts .  W e conside r  ho w 
thes e finding s migh t  b e integrate d int o forma l  approache s 
t o defaul t  reasonin g an d als o conside r  th e relatio n o f  thi s 
sor t  o f  qualitativ e defaul t  reasonin g t o statistica l 
reasoning . 

I n t roduc t i o n 
Defaul t  reasonin g occur s wheneve r  th e evidenc e availabl e 

t o th e reasone r  doe s no t  guarante e th e trut h o f  th e conclusio n 
bein g drawn ;  tha t  is ,  doe s no t  deductively/orc c th e reasone r 
t o dra w th e conclusio n unde r  consideration .  Fo r  example , 
fro m th e statement s 'Mos t  linguist s spea k mor e tha n thre e 
languages '  an d 'Ki m i s a  linguist' ,  on e migh t  dra w th e 
conclusion ,  b y default ,  'Ki m speak s mor e tha n thre e 
languages' .  Subsequen t  informatio n ma y forc e th e reasone r 
t o withdra w tha t  conclusion ;  defaul t  reasonin g i s als o terme d 
non-monotonic ,  becaus e th e sentence s hel d tru e a t  tim e 1 
may no t  b e tru e a t  tim e 2 .  W e wil l  cal l  "Mos t  linguist s 
spea k mor e tha n thre e languages "  a  defaul t  rule . 

I f  a n artificia l  agen t  wer e t o wai t  fo r  th e informatio n 
necessar y t o dra w a n inferenc e sanctione d b y classica l 
deductiv e logic ,  the n n o conclusio n migh t  eve r  b e drawn . 
Much o f  wha t  i s considere d t o tru e i n th e worl d i s tru e onl y 
most  o f  th e time :  ther e ar e exception s an d sometime s 
interactin g defaul t  assumption s tha t  ca n lea d t o conflictin g 
conclusions .  A  goo d dea l  o f  wor k ha s bee n don e i n th e A I 
communit y a t  formalizin g defaul t  reasoning ,  eithe r  throug h 
qualitativ e approache s usin g conditiona l  logic s (e.g. , 
Delgrande ,  1987) ,  probabilisti c  approache s (e.g. ,  Bacchus , 
1991) ,  o r  approache s tha t  attemp t  t o captur e quantitativ e 
notion s withi n a  qualitativ e framewor k (Gefner ,  1992 ;  Pearl , 
1989) .  I n th e las t  severa l  years ,  ther e ha s bee n a n increasin g 
attentio n i n th e default-reasonin g communit y give n t o 
formalizin g th e notion s o f  relevanc e an d irrelevance ,  i.e. , 
what  informatio n woul d b e (ir)relevan t  t o decidin g whethe r  a 
defaul t  rul e applie s i n a  particula r  cas e (se e Greine r  & 

Subramanian ,  1994) .  Fo r  example ,  thes e framework s 
propos e way s o f  assessin g th e (ir)relevanc e o f  Kim' s 
membershi p i n th e clas s o f  "red-haire d people "  t o th e 
applicatio n o f  th e three-language s defaul t  rul e an d similarly , 
of  Kim' s membershi p i n th e clas s o f  "graduate s o f 
Universit y X"—abou t  whic h ther e ma y b e a  conflictin g 
defaul t  rul e abou t  languag e skills .  I n th e latte r  case ,  defaul t 
reasonin g theorie s ai m t o identif y genera l  an d consisten t 
means o f  specifyin g whic h o f  possibl y severa l  conflictin g 
defaul t  rule s shoul d appl y t o a n individual . 

Generall y speaking ,  th e knowledg e o f  othe r  exception s t o 
a defaul t  rul e ha s no t  ye t  bee n a  facto r  i n whethe r  a  particula r 
defaul t  rul e applie s i n a  give n case .  A s w e se e below , 
informatio n abou t  know n exception s t o a  defaul t  rul e ar e no t 
"suppose d to "  influenc e th e applicatio n o f  tha t  rul e i n a 
particula r  case .  Th e studie s w e repor t  ar e a  continuatio n o f 
previou s wor k (Eli o &  Pelletier ,  1993 )  aime d a t 
understandin g ho w peopl e reaso n wit h rule s tha t  hav e 
exceptions ,  an d wha t  factor s influenc e people' s applicatio n 
of  thos e rules .  H o w peopl e reaso n wit h defaul t  rule s an d 
exception s pe r  s e ha s no t  receive d muc h attentio n withi n th e 
cognitiv e psycholog y communit y (see ,  however ,  Collin s & 
Michalski ,  1989) .  However ,  ther e ar e overlap s betwee n th e 
issue s w e investigat e i n thi s wor k an d thos e tha t  hav e bee n 
considere d i n th e literature s o n statistica l  an d inductiv e 
reasonin g b y people .  W e highligh t  som e o f  th e relationship s 
we se e i n th e section s tha t  follow . 

B e n c h m a r k P r o b l e m s o n De fau l t 
R e a s o n i n g 

Tabl e 1  present s th e a  subse t  o f  th e proble m type s tha t  w e 
used i n thi s study .  Thes e problem s wer e take n fro m th e so -
calle d "Nonmonotoni c Benchmar k Problems "  (Lifschitz , 
1989) .  Thes e benchmark s formalize d type s o f  non -
monotoni c reasonin g an d specifie d th e answer s generall y 
accepte d b y A I  researcher s i n th e are a an d whic h an y non -
monotoni c theor y wa s suppose d t o validate .  Pu t  anothe r 
way,  thes e ar e th e define d "correc t  answers "  fo r  problem s 
tha t  tak e thi s form ,  despit e som e acknowledge d difficultie s 
i n decidin g jus t  wha t  th e correc t  answer s shoul d b e 
(Touretsky ,  Horty ,  &  Thomason ,  1987) .  Elsewhere ,  w e 
hav e argue d that ,  unlik e huma n performanc e o n symboli c 
deductiv e logi c problems ,  th e kind s o f  defaul t  conclusion s 
peopl e dra w actuall y define s phenomeno n o f  interes t  t o b e 
achieve d b y artificia l  agents ;  an d thu s empirica l  dat a o n 
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1 Block s X  an d Y  ar e heavy . 
Heavy block s ar e normall y o n th e table . 
X i s no t  o n th e tabl e 

2 Block s X  an d Y  ar e heavy . 
Heavy block s ar e normall y o n th e table . 
X i s no t  o n th e table .  Y  i s red . 

Q:  Wher e i s Bloc k Y ? A:  o n tabl e 

Block s X  an d Y  ar e heavy . 
Heavy block s ar e normall y o n th e table . 
Most  heav y block s ar e red . 
X i s no t  o n th e table .  Y  i s no t  red . 

Q:  Wher e i s Bloc k Y ? A:  o n tabl e 

Block s X  an d Y  ar e heavy . 
Heavy block s ar e normall y o n th e table . 
Bloc k X  migh t  b e a n exceptio n t o thi s rule . 

C:  Wha t  colo r  i s Bloc k X ? A :  re d 
Q:  Wher e i s Bloc k Y ? A :  o n tabl e 

Q:  Wher e i s Bloc k Y ? A:  o n tabl e 

Tabl e 1 :  Fou r  defaul t  reasonin g problem s an d benchmar k answer s 

human defaul t  reasonin g ha s a n importan t  rol e t o pla y i n 
validatin g defaul t  reasonin g theorie s an d i n identifyin g 
principle s b y whic h defaul t  answer s ca n b e assesse d 
(Pelletie r  &  Elio ,  1995) .  I t  i s  thi s rational e tha t  motivate s 
our  interes t  i n understandin g factor s tha t  influenc e people' s 
defaul t  conclusion s o n eve n thes e simpl e problems . 

We cal l  th e fou r  problem s i n Tabl e 1  th e "basi c defaul t 
reasonin g problems. "  The y concer n tw o object s governe d b y 
one o r  mor e defaul t  rules .  Additiona l  informatio n i s give n t o 
indicat e tha t  on e o f  th e object s (a t  least )  doe s no t  follo w on e 
of  th e defaul t  rules .  W e refe r  t o thi s a s th e exceptio n objec t 
(fo r  tha t  defaul t  rule )  o r  defaul t  violator .  Th e problem s the n 
ask fo r  a  conclusio n abou t  th e remainin g object .  W e refe r  t o 
thi s a s th e object-in-question .  I t  i s  apparen t  fro m th e 
sanctione d benchmar k answer s fo r  thes e problem s tha t  th e 
existenc e o f  know n defaul t  violator ,  o r  an y additiona l 
informatio n abou t  th e object-in-questio n (e.g. ,  Proble m 2  i n 
Tabl e 1) ,  shoul d hav e n o bearin g o n a  conclusio n draw n 
abou t  th e object-in-questio n whe n usin g tha t  rule . 

Experiments on Basic Default Reasoning 
P r o b l e m s 

I n previou s studie s o n thes e sort s o f  problem s (Eli o & 
Pelletier ,  1993) ,  w e reporte d evidenc e suggestin g tha t 
people' s plausibl e conclusion s abou t  default s an d exception s 
ar e influence d b y th e apparen t  similarit y betwee n a  give n 
defaul t  violato r  an d th e object-in-question .  W e wer e naturall y 
lea d t o wonde r  jus t  wha t  kin d o f  similarit y mattere d t o 
decidin g whethe r  o r  no t  som e objec t  follow s a  defaul t  rul e o r 
instea d behave s lik e a  know n exception .  Ou r  conjectur e wa s 
tha t  th e similarit y t o a  defaul t  violato r  ma y b e relevan t  whe n 
th e share d feature s coul d accoun t  fo r  wh y th e exceptio n 
objec t  violate d th e defaul t  rul e i n th e firs t  place .  I f  th e 
object-in-questio n als o ha s thos e features ,  the n i t  to o ma y 
behav e lik e th e know n exceptio n an d als o violat e th e defaul t 
rule .  Th e result s w e repor t  belo w ar e furthe r  investigation s 
of  thos e flndings. 

Design 

We defined three conditions in which to present the four 
canonica l  defaul t  reasonin g problem s give n i n Tabl e 1 :  (a )  a 

no-share d feature s condition ,  (b )  a  superficia l  shared-feature s 
condition ,  an d (c )  a n explanator y shared-feature s condition . 
I n th e superficia l  case ,  th e object s wer e describe d a s havin g 
certai n feature s i n common ;  thes e feature s corresponde d t o 
thos e give n b y subject s i n a  separat e normin g stud y a s 
irrelevan t  t o th e conclusio n offere d b y a  defaul t  rule . 
Typically ,  thes e wer e physica l  feature s fo r  th e actua l  cove r 
storie s (exampl e below )  tha t  w e use d fo r  th e problems .  Th e 
explanator y shared-feature s corresponde d t o feature s give n b y 
subject s i n th e normin g stud y a s relevan t  t o th e conclusio n 
implicate d b y a  defaul t  rule ;  thes e explanator y feature s 
typicall y concerne d a n object' s us e o r  function .  Th e 
hypothesi s wa s tha t  subject s woul d appl y th e defaul t  rul e t o 
th e object-in-questio n mos t  ofte n whe n ther e wa s n o 
informatio n abou t  it s similarit y t o th e defaul t  violator ,  an d 
leas t  ofte n whe n th e commo n feature s betwee n th e object-in -
questio n an d th e defaul t  violato r  coul d suppor t  a n 
explanatio n o f  wh y th e default-violato r  itsel f  di d no t  obe y 
th e defaul t  rule .  Th e superficia l  conditio n shoul d li e 
somewher e in-between . 

Figur e I  illustrate s thi s manipulatio n fo r  Proble m 1 .  Fo r 
al l  problems ,  th e orde r  o f  informatio n was :  th e set-u p 
sentences ,  marke d (a )  i n Figur e 1 ;  th e sentence s 
correspondin g t o th e similarit y informatio n (i f  any) ,  whic h 
ar e marke d (b' )  an d (b" )  fo r  th e tw o similarit y 
manipulations ;  th e defaul t  rule ,  marke d (c) ;  th e sentenc e 
marke d (d )  indicatin g th e rul e violato r  di d no t  follo w th e 
defaul t  rule ;  an d finally  th e questio n (e )  askin g fo r  a 
plausibl e conclusio n abou t  th e object-in-question .  I n 
additio n t o th e medica l  journal s scenario ,  ther e wer e cove r 
storie s abou t  membershi p i n universit y clubs ,  distributio n 
of  studen t  I D cards ,  an d operation s o f  campu s parkin g lots . 
Similarit y wa s a  between-subject s facto r  an d proble m typ e 
was a  within-subject s factor .  Subject s sa w eac h o f  th e fou r 
benchmar k problem s unde r  on e typ e o f  similarity ,  wit h eac h 
benchmar k havin g on e o f  th e fou r  possibl e cove r  stories . 
The assignmen t  o f  cover-stor y t o eac h proble m typ e wa s 
counterbalance d acros s subjects . 

Subjects and Procedure 

Seventy-two subjects were randomly assigned to one of the 
thre e similarit y conditions .  Th e problem s wer e randoml y 
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No Similant v 
(a )  Cardia c N e w s an d Dru g Developmen u ar e medica l  journal s yo u nee d fo r  a  researc h paper . 
(c )  Medica l  journal s ar e usuall y locate d i n th e Healt h Science s library . 
(< ^  Cardia c N e w s i s a n exception :  I t  i s no t  i n th e Healt h Science s library—I t  i s kep t  i n th e Departmen t  o f  Medicin e 

Readin g R o o m . 
Superficia l  Similarit y Addition s 

(b* )  Bot h Cardia c N e w s an d Dru g Development s ar e publishe d i n Canada .  N e w issue s o f  bot h journal s c o m e ou t  ever y 
month .  The y ar e boun d i n light-blu e covers . 

Explanatio n Similarit y Addition s 
(b" )  Bot h Cardia c N e w s an d Dru g Development s ar e amon g th e mos t  expensiv e journal s th e universit y purchases .  Ther e 

hav e bee n problem s wit h stole n o r  missin g copie s o f  thes e journal s ove r  th e years .  Bot h o f  the m ar e consulte d o n a 
dail y basi s b y graduat e student s i n Medicine . 

Questio n 

(e ) W h at  woul d b e reasonabl e t o conclud e abou t  wher e Dru g Development s i s located ? 

Figure 1: Components of alternative similarity versions for problem type 1 

ordere d i n bookle t  form .  Eac h problem' s questio n (se e Figur e 
1)  wa s followe d b y fou r  possibl e answers ,  correspondin g t o 
thes e option s (tailore d t o eac h cove r  story) :  (a )  th e object-in -
questio n followe d th e defaul t  rule ,  (b )  th e object-in-questio n 
violate d th e defaul t  rule ,  (c )  n o conclusio n wa s possibl e ( a 
"can' t  tell "  option) ,  an d (d )  "other" ,  fo r  whic h subject s coul d 
writ e i n anothe r  conclusion .  Th e instruction s emphasize d 
tha t  w e wer e intereste d i n common-sens e conclusions ,  an d 
tha t  ther e wer e n o righ t  o r  wron g answers . 

Results 

The data from three of the 72 subjects had to be discarded, 
due t o a  mis-assignmen t  o f  experimenta l  materials .  Thi s lef t 
a tota l  o f  6 9 subjects ,  2 3 i n eac h o f  th e thre e similarit y 
conditions .  Tabl e 2  show s th e proportion s o f  eac h answe r 
categor y a s a  functio n o f  answe r  categor y an d similarit y 
level . 

Becaus e th e dat a w e collecte d ar e interva l  data ,  i.e. , 
answer s fallin g int o on e o f  fou r  respons e categories ,  the y d o 
not  necessaril y  follo w a  norma l  distribution .  O n e 
appropriat e treatmen t  o f  suc h dat a i s a  loglinea r  analysi s o f 
model s define d b y particula r  combination s o f  mai n effec t  an d 
interactio n terms .  Unde r  thi s approach ,  w e evaluat e whethe r 
a give n model' s predicte d dat a i s significantl y differen t  fro m 

th e observe d data ,  usin g a  j }  likelihoo d rati o statistic .  A 
model  wit h fewe r  term s (an d mor e degree s o f  freedom )  i s 
preferre d t o a  mode l  wit h mor e terms ,  provide d tha t  th e 
predicte d dat a doe s no t  diffe r  significantl y fro m th e observe d 
data .  Th e simples t  mode l  w e identifie d include d a  main -
effec t  ter m fo r  answe r  categor y an d a n answer-categor y b y 

similarit y interactio n ter m (  x ^  =  32.48 ,  df=3 8 ,  p  =  .722) . 
I f  th e interactio n ter m i s removed ,  th e differenc e betwee n 

observe d an d predicte d dat a approache s significanc e ( x = 
72.53 ,  df=56 ,  p  =  .068) . 

I t  i s  clea r  fro m Tabl e 2  that ,  mos t  o f  th e time ,  subject s 
applie d th e defaul t  rul e t o th e objec t  i n questio n (th e model' s 
main-effec t  ter m fo r  answe r  category )  an d i t  i s als o apparen t 
tha t  thi s decisio n wa s influence d b y th e apparen t  similarit y 
t o anothe r  objec t  tha t  violate d th e rul e (th e model' s 
interactio n term) .  Th e tren d i n th e frequencie s o f  applyin g 
th e defaul t  rul e t o th e object-in-questio n wa s i n lin e wit h ou r 
predictions ,  occurrin g leas t  ofte n i n th e explanator y 
condition .  W e not e tha t  subject s wer e conservativ e i n thei r 
reluctanc e t o appl y th e defaul t  rul e i n thi s case ,  choosin g th e 
"can' t  tell "  (.21 )  optio n rathe r  tha n th e explici t  rule-violatio n 
option .  W e canno t  accoun t  fo r  th e tendenc y fo r  subject s i n 
th e superficia l  conditio n t o provid e s o m a n y "other " 
conclusions .  Althoug h th e superficia l  feature s wer e identifie d 
fro m a  normin g stud y a s bein g irrelevan t  t o th e propert y 
implicate d i n th e defaul t  rule ,  i t  i s  possibl e the y wer e not . 
Hence ,  a  possibilit y  remain s tha t  subject s tende d t o rejec t 
th e defaul t  rul e give n an y informatio n the y coul d us e t o 
construc t  a n alternativ e predictio n abou t  th e object-in -
question .  A  laborator y manipulatio n o f  inter-objec t 
similarit y m a y b e weake r  tha n tappin g int o extan t 
knowledg e o f  similarit y betwee n objec t  classes ;  thi s  i s a  lin e 
of  investigatio n w e ar e currentl y following .  Still ,  thes e 
result s ar e consisten t  wit h ou r  previou s finding s tha t  th e 
applicatio n o f  a  defaul t  rul e m a y b e influence d b y 
informatio n abou t  othe r  exception s t o th e rule . 

Similarity : 

Answer  Categor y 

FqIIow? Default Violate? Default 

non e 
superficia l 
causa l 

.7 0 

.5 4 

.4 5 

.1 2 

.1 8 

.1 9 

Othe r 
.1 1 
.2 5 
.1 5 

Can' t  Tg U 
.0 7 
.0 3 
.2 1 

Tabl e 2 :  Proportio n o f  Response s a s a  Functio n o f  Similarit y an d Respons e Typ e 
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Birds-Fl v Contex t 

Animal s normall y d o no t  fly 
Bird s ar e animals .  Bird s normall y fly. 
Ostriche s ar e birds . 
Ostriche s d o no t  fly. 

Q: Do birds other than ostriches fly? A; Yes 
Q:  D o animal s othe r  tha n bird s fly?  A :  N o 

Birds-&-Bat s Fl y Contgx t 

Animal s normall y d o no t  fly. 
Bird s ar e animals .  Bird s normall y fly. 
Bat s ar e animals .  Bat s normall y fly. 
Ostriche s ar e birds .  Ostriche s d o no t  fly. 

Q: Do birds other than ostriches fly? A: Yes 
Q:  D o animal s othe r  tha n bird s &  bat s fly?  A :  N o 

Tabl e 3 :  T w o defaul t  inheritanc e problem s 

R e a s o n i n g a b o u t  Inher i te d De fau l t 
P r o p e r t i e s 

I n Tabl e 3 ,  w e presen t  tw o additiona l  problem s fro m 
Lifschitz' s (1989 )  nonmonotoni c benchmar k set .  Thes e 
problem s ar e easil y recognize d a s canonica l  example s o f 
conflictin g defaul t  knowledg e abou t  classe s relate d i n a 
class-subclas s hierarchy .  Thes e problem s wer e include d i n 
Lifschitz' s benchmar k se t  becaus e the y captur e severa l 
essentia l  question s tha t  hav e bee n centra l  t o reasonin g 
theorie s abou t  classes ,  subclasses ,  an d individuals ,  namel y 
h o w shoul d properties—som e o f  whic h ar e definitiona l  an d 
some o f  whic h ar e prototypical — b e "inherited "  b y th e nex t 
elemen t  d o w n th e hierarchy ? Othe r  mor e comple x 
inheritanc e scenario s ar e accommodate d b y differen t  forma l 
defaul t  reasonin g theories ,  bu t  thes e problem s presen t 
simpl e case s o f  conflictin g defaul t  rules . 

I n som e previou s pilo t  work ,  w e foun d tha t  subject s 
generall y allowe d th e defaul t  propertie s t o b e inherited ,  a s 
per  th e "correct "  answer s give n i n Tabl e 3 .  I n thi s study ,  w e 
examine d whethe r  thi s applicatio n o f  defaul t  propertie s wa s 
sensitiv e t o th e kind  o f  taxonomi c categorie s bein g 
considered ,  namel y natura l  kin d categorie s o r  artifac t 
categories .  Th e notio n tha t  "kinds "  influence s reasonin g ha s 
bee n considere d i n bot h th e inductiv e inferenc e an d th e 
statistica l  reasonin g literature s (Thagar d &  Nisbelt ,  1993) . 
People' s tendenc y t o reaso n statisticall y ca n als o b e 
influence d b y perceive d variabilit y  an d homogeneit y i n th e 
classe s the y ar e considering .  Fo r  example ,  Nisbet t  e l  al . 
(1983 )  report s tha t  peopl e expec t  a  lowe r  variabilit y  fo r 
natura l  classe s tha n fo r  classe s o f  huma n behaviors .  Hence , 
i t  seeme d t o u s tha t  thi s kin d o f  metaknowledge ,  implicate d 
i n som e statistica l  reasonin g studies ,  m a y als o impac t  upo n 
qualitativ e judgment s concernin g th e inheritanc e o f  defaul t 
properties . 

Th e secon d facto r  w e manipulate d wa s whethe r  th e 
problem s include d class-siz e informatio n fo r  th e classe s an d 
subclasse s tha t  forme d th e inheritanc e hierarchy .  Ou r 
inclusio n o f  thi s facto r  wa s als o motivate d b y ou r  desir e t o 
bridg e thes e qualitativ e defaul t  reasonin g decision s wit h 
some statistica l  reasonin g results ,  tha t  hav e indicate d tha t 
peopl e ar e influence d b y clas s siz e informatio n i n makin g 
some kind s o f  inference s (Nisbet t  e t  al. ,  1983) .  Fo r  thi s 
initia l  study ,  w e contraste d a  clas s siz e absen t  case ,  i n whic h 
ther e wa s n o mentio n o f  h o w larg e th e subclasse s were ,  wit h 
a clas s siz e presen t  case .  I n thi s latte r  condition ,  th e proble m 
mentione d particula r  figures  fo r  clas s sizes ,  fallin g withi n 
th e 20-8 0 range .  Ou r  contras t  o f  thes e tw o case s her e wa s 
not  t o asses s h o w particula r  class-siz e value s woul d lea d t o 

differen t  conclusions ;  rather ,  w c wante d first  t o asses s 
whethe r  framin g thes e qualitativ e inheritanc e problem s i n a 
somewhat  mor e quantitativ e guis e woul d influenc e people' s 
tendenc y t o ascrib e th e inheritabl e defaul t  propertie s t o 
particula r  subclasses . 

Design 

Each subject received each of the two inheritance problems 
wit h bot h a  natura l  kind s cove r  stor y an d a n artifac t  cove r 
story .  Fo r  th e natura l  categories ,  w e use d storie s abou t  tree s 
and snakes ;  th e artifac t  categorie s concerne d taxatio n law s fo r 
cigarette s an d feature s o f  medieva l  musica l  instruments .  N o 
cove r  stor y wa s repeate d i n an y o f  th e problem s tha t  a 
subjec t  saw ,  an d th e assignmen t  o f  cove r  storie s t o problem s 
was counterbalance d acros s subjects .  I n additio n t o thes e fou r 
problems ,  subject s solve d tw o othe r  inheritanc e problem s 
tha t  wer e par t  o f  a  differen t  study . 

Subjects and Procedure 

Sixty-four subjects were randomly assigned to receive either 
th e class-siz e presen t  problem s o r  th e class-siz e absen t 
problems .  Th e problem s wer e presente d t o subject s a s "shor t 
paragraph s tha t  wer e extracte d an d adapte d fro m newspaper s 
and popula r  scienc e article s [whic h presented ]  som e fact s bu t 
lef t  othe r  informatio n unstated. "  Subject s wer e tol d tha t  thei r 
tas k wa s t o specif y th e reasonable ,  common-sens e 
conclusio n o r  inferenc e the y woul d draw ,  base d strictl y o n 
th e informatio n give n t o th e reade r  i n th e excerpt s presented . 
Belo w i s th e tex t  o f  a  birds-fl y contex t  problem ,  usin g 
natura l  categorie s an d includin g clas s siz e information : 

....Th e kin d o f  tree s yo u plan t  ca n als o hel p 
attrac t  bird s yea r  round .  Coniferou s tree s d o 
wel l  i n ou r  region .  Unfortunately ,  mos t  o f  th e 
63 specie s o f  coniferou s tree s produc e a  bitte r 
sap .  A n exampl e i s th e subclas s "cedrus " 
(cedar) :  tast e th e sa p fro m an y typ e o f  ceda r  tre e 
and yo u wil l  b e unpleasantl y surprise d a t  ho w 
bitte r  i t  is... . 

Ther e is ,  however ,  a  subclas s o f  coniferou s 
tree s calle d "Pinaecea "  tha t  an y goo d garde n 
nurser y wil l  kno w about .  Mos t  o f  th e 2 2 
Pinaece a specie s giv e swee t  sap  tha t  attrac t 
squirrel s an d certai n type s o f  birds... .  [however ] 
one Pinaece a tre e t o b e avoide d i s pice a 
mariana :  i t  give s bitte r  sap .  A n attractiv e an d 
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Clas s Siz e Presen t  Clas s Siz e Absen t Mean 

Do bird s othe r  tha n ostriche s fly?(yes) 

Do animals other than birds fly?(no) 

Do birds other than ostriches fly?(yes) 

Do animals other than birds fly ?(no) 

birds-tl y  contex t 
birds-A-bats-fl y  contex t 

birds-fl y contex t 
birds-&-bats-fl y contex t 

birds-fl y contex t 
birds-&-bats-fl y contex t 

birds-fl y contex t 
birds-&-bats-fl y contex t 

.7 2 

.6 9 

.6 9 

.5 9 

.4 7 

.4 1 

.5 9 

.6 3 

Natura l  Classe s 

.7 2 

.6 9 

.7 1 

.5 6 

Artifac t  Classe s 
.6 9 
.6 9 

.6 3 

.7 2 

.7 2 

.6 9 

.7 1 

.5 8 

.5 8 

.5 5 

.6 1 

.6 8 

Tabl e 4 :  Proportio n o f  "Correct "  Answer s Give n fo r  Inheritanc e Problem s fro m Tabl e 3 

hard y pin e tree ,  mak e sur e you r  loca l  garde n 
nurser y doesn' t  tr y t o sel l  yo u thi s on e i f 
yourai m i s t o attrac t  loca l  wildlife... . 

The class-size absent versions of these problems replaced 
reference s t o statement s lik e "Mos t  o f  th e 6 3 species "  wit h 
"Mos t  species "  T w o question s the n followe d abou t 
subclasse s tha t  th e allege d articl e di d no t  mention .  Fo r  th e 
abov e example ,  thes e question s were : 

z(a) "The article mentioned one subclass of 
conifers—Pinaece a — b u t  di d no t  discus s a 
secon d subclas s calle d Juniperous .  Fro m th e 
informatio n presente d i n th e article ,  wha t  i s 
you r  common-sens e conclusio n abou t  whethe r 
specie s withi n th e Juniperou s subclas s produce s 
sweet  sa p o r  bitte r  sap? "  [d o animal s othe r  tha n 
bird s fly?] 

(b )  "Th e articl e faile d t o mentio n anothe r 
Pinaece a tre e calle d liban i  chrysolitis .  Fro m th e 
informatio n presente d i n th e article ,  wha t  i s 
you r  reasonabl e conclusio n abou t  th e k m d o f 
sap i t  produces? "  [d o bird s othe r  tha n ostriche s 

flyn 

Subjects selected their answer to each question from one of 
thre e possibilitie s tha t  corresponded ,  i n essence ,  t o "ye s [i t 
can fly]",  "n o (i t  can' t  fly]"  an d "can' t  tell. " 

Results 

Even though subjects did not solve problems mentioning 
birds ,  bats ,  an d flying,  i t  i s  easies t  t o tal k abou t  th e result s 
by referrin g t o thes e canonica l  terms .  Tabl e 4  present s th e 
proportio n o f  subject s choosin g th e prescribe d defaul t  answe r 
fo r  eac h o f  th e tw o possibl e questions .  A  loglinea r  analysi s 
of  th e dat a identifie d a  mode l  define d b y thre e interactio n 

terms :  categor y typ e X  quantifie r  X  questio n X  answe r 
category ;  categor y typ e X  contex t  typ e X  answe r  category , 

and contex t  typ e X  questio n X  answe r  categor y (  x }  -  2.89 , 
df  =  15 ,  p  =  1.0) .  W e canno t  a t  thi s stag e propos e a n 
accoun t  fo r  al l  thes e interactions ,  particularl y thos e 
involvin g th e birds-fl y  vs .  birds-plus-bat s fly  contex t  effect . 
However ,  th e respons e pattern s tha t  giv e ris e t o thi s mode l 
ar e eviden t  i n Tabl e 4 .  First ,  th e proportio n o f  prescribe d 
default-inheritanc e answer s wa s highe r  whe n subject s wer e 
reasonin g abou t  natura l  categorie s an d lowe r  whe n the y wer e 
reasonin g abou t  artificia l  categories .  Second ,  subject s wer e 
les s likel y t o allo w th e defaul t  propert y t o b e inherite d fo r 
artifac t  classe s tha n fo r  natura l  classes ,  particularl y whe n th e 
problem s mentione d clas s siz e information .  Thi s finding  i s 
consisten t  wit h th e notio n tha t  peopl e m a y perceiv e 
artifact/artificia l  classe s a s inherentl y mor e variabl e tha n 
natura l  kind s an d tha t  thi s impact s thei r  willingnes s t o 
ascrib e defaul t  properties .  Th e impac t  o f  merel y mentionin g 
clas s size s ma y hav e triggere d thi s consideratio n o f 
variability .  Unfortunately ,  thi s sor t  o f  conjectur e doe s no t 
see m entirel y consisten t  wit h th e effec t  o f  th e birds-fl y 
versu s birds-&-bats-fl y contex t  fo r  th e natura l  classe s 
condition .  Fo r  thos e problems ,  subject s wer e les s likel y t o 
appl y th e defaul t  rul e t o conclud e tha t  animals-other-tha n 
bird s don' t  fly,  whe n bat s wer e include d a s a  secon d 
exception .  Thi s di d no t  occu r  wit h th e non-natura l  stimuli ; 
whethe r  th e numbe r  o f  know n (o r  salient )  exception s 
influence s th e applicatio n o f  a  defaul t  rul e need s furthe r 
study . 

Discussion 
Thes e result s sugges t  a n aspec t  o f  plausibl e reasonin g tha t  i s 
missin g fro m curren t  non-monotoni c theories ,  namel y tha t 
ther e ar e certai n kind s o f  informatio n tha t  ar e relevan t  t o 
applyin g defaul t  rules .  Th e findings  outline d abov e sugges t 
some consideration s abou t  wha t  i s relevan t  i n non -
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monotoni c reasoning :  inter-objec t  similarity ,  natura l  vs . 
artificia l  categories ,  an d class-siz e information .  I f  a n 
unknow n cas e i s simila r  t o a n understoo d exception ,  the n a 
plausibl e conclusio n ma y no t  b e t o appl y th e defaul t  rule , 
but  instea d t o predic t  tha t  th e unknow n cas e behave s instea d 
lik e th e exception .  Th e influenc e o f  th e latte r  tw o factor s 
borde r  o n a  meta-knowledg e effect :  peopl e ma y wor k certai n 
assumption s abou t  clas s variabilit y  int o thei r  defaul t 
conclusions ,  e.g. ,  ther e i s greate r  regularit y t o ho w default s 
and exception s operat e i n th e "natural "  worl d tha n ther e i s 
fo r  non-natura l  classe s an d subclasses .  Othe r  researcher s hav e 
appeale d t o thi s distinctio n i n th e real m o f  inductiv e 
reasonin g (e.g. ,  Thagar d &  Nisbett ,  1993 )  an d statistica l 
reasonin g (Nisbet t  e t  al. ,  1983) .  Ou r  result s i n thi s stud y ar e 
suggestive ,  thoug h b y n o mean s conclusive ,  tha t  thi s 
distinctio n ma y com e int o pla y i n th e sor t  o f  qualitativ e 
defaul t  reasonin g scenario s w e hav e studie d here .  Indeed , 
anothe r  interpretatio n from  th e inheritanc e problem s i s that , 
i n som e arenas ,  huma n reasoner s ar e muc h mor e cautiou s i n 
thei r  attributio n o f  defaul t  propertie s tha n w e migh t 
otherwis e believe . 

H ow ca n ou r  findings ,  tha t  knowledg e abou t  know n 
default-rul e exception s ma y influenc e th e applicatio n o f 
defaul t  rule s t o simila r  cases ,  b e worke d int o a  specificatio n 
fo r  non-monotoni c reasoning ? On e ide a migh t  b e calle d 
'explanation-base d defaul t  reasoning" ,  i n th e sam e sens e o f 
thi s notio n use d i n th e machin e learnin g literature .  Tha t  is ,  a 
reasone r  attempt s t o explai n wh y som e defaul t  rul e doe s no t 
appl y t o th e know n exception ,  an d the n evaluate s whethe r 
tha t  explanatio n applie s t o th e objec t  unde r  consideration . 
Thi s emphasi s o n reasonin g abou t  on e know n individua l 
cas e i n orde r  t o mak e a  decisio n abou t  anothe r  cas e ma y 
soun d lik e ther e ca n b e n o formalize d rule s fo r  defaul t 
reasoning .  Bu t  thi s accoun t  nee d no t  b e take n a s a 
prescriptio n fo r  a  strictl y case-base d approac h t o defaul t 
reasoning .  First ,  th e influenc e o f  a  simila r  objec t  migh t  b e 
used t o direc t  th e selectio n o f  a n appropriat e "referenc e 
class, "  abou t  whic h som e statistica l  propertie s coul d b e 
inherited .  Second ,  som e forma l  theorie s alread y appea l  t o th e 
notion s o f  causality ,  explanation ,  o r  argumentatio n 
processe s t o construct ,  an d the n selec t  among ,  alternativ e 
model s tha t  ar e define d b y conflictin g defaul t  rule s (e.g. . 
Pollock ,  1987 ;  Gefner ,  1992) .  Alon g thes e lines ,  w e not e 
tha t  th e presenc e o f  a  know n rul e violato r  i n th e problem s 
we investigate d her e ma y b e a  re d herring ,  insofa r  a s th e 
importan t  aspec t  fo r  subject s ma y hav e bee n th e availabilit y 
of  informatio n tha t  coul d suppor t  a n explanatio n abou t  wh y 
a defaul t  rul e ma y no t  appl y (quit e independen t  o f  whethe r 
some othe r  know n violato r  wa s salient) .  I n general ,  i t  doe s 
not  see m plausibl e tha t  additiona l  informatio n abou t  a n 
individua l  shoul d necessaril y  hav e n o impac t  o n determinin g 
whethe r  i t  follow s a  defaul t  rul e (e.g. ,  whethe r  a  block' s 
colo r  influence s whethe r  i t  is ,  b y default ,  locate d o n a  table) . 
One interpretatio n o f  ou r  findings  i s tha t  suc h informatio n i s 
relevan t  t o th e exten t  i t  support s explanation s fo r  (o r 
against )  a  defaul t  assumption ;  a  know n exceptio n t o a 
defaul t  ma y serv e a s a  touchston e fo r  constructin g thes e 
explanations . 
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