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Towar d g  Forma l  Theor y o f  Human 

Plausible Reasoning 

Alla n Collin s 
Bol t  Berane k an d Newman Inc . 

Ryszar d S .  Michalsk i 
Universit y o f  Illinoi s 

Champaign-Urban a 

Give n tha t  "rel "  ca n b e realize d i n fou r 
differen t  forms ,  thi s syste m generate s 6 4 
differen t  one-ste p inferences ,  an d a  ver y 
larg e se t  o f  two-ste p inferences .  Man y 
common huma n inference s ar e two-ste p 
inference s i n th e system ,  a s fo r  exampl e 
th e functiona l  analog y describe d i n 
earlie r  paper s (Collin s e t  al. ,  1975 ; 
Collins ,  1978a ,  1978b) .  We wil l  tr y t o 
sho w ho w a  variet y o f  huma n protocol s ca n 
be accounte d for ,  give n suc h a  syste m o f 
plausibl e reasoning . 

The tal k wil l  describ e ou r  attempt s t o 
formulat e a  theor y o f  huma n plausibl e 
reasonin g base d o n analysi s o f  people' s 
answer s t o a  larg e numbe r  o f  everyda y 
question s (Collin s 1978a,  1978b) .  Th e 
formalizatio n generate s a  larg e numbe r  o f 
plausibl e inferenc e type s fro m a  smal l 
set  o f  basi c elements . 
The basic elementr, in the theory include: 

argument s 

descr iptors 

references 

terms 

statements 

Vĵ ,  V j ,  etc . 

ai, 32, etc. 

c^, C2, etc. 

aj^(vj^) , a2(v2) , etc. 

^I'^l' = Cj^ : Y 

mutual dependencies aj^ (vj^)<!L5.>a2 (V2) 
betwee n term s 

mutual dependencies a2^(vj^)=c;^''-—>a2(v2)=C2 
betwee n statement s 
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Mutua l  dependencie s ar e bidirectiona l 
reflectin g people' s functiona l  knowledge , 
as betwee n sa y th e likelihoo d o f  a  perso r 
havin g mumps an d als o havin g fever .  I r 
thes e expression s "  ,  6  ,  an d y  ar « 
certaint y parameters :  Y  reflect s th < 
degre e t o whic h a  perso n think s ; 
statemen t  i s true ,  "  reflect s th e degre < 
of  certaint y abou t  th e righ t  han d ter m i t 
a mutua l  dependenc y give n tha t  th e lef t 
hand ter m i s true ,  an d 6  th e certaint y 
i n th e revers e direction . 
There are also four operators that occur 
i n th e rule s o f  inference : 
generalization ,  specification , 
similarity ,  an d dissimilarit y (whic h i s 
th e negativ e operato r  i n th e system) . 
Thes e operator s ar e designate d b y a  "rel " 
i n th e rule s o f  inference . 
The inference rules in the system as 
develope d s o fa r  include :  descripto r 
transform s an d referenc e transform s o n 
bot h statement s an d mutua l  dependencies , 
and derivation s fro m relation s betwee n 
argument s an d fro m relation s betwee n 
term s i n bot h statement s an d mutua l 
dependencies .  Attributio n inferences , 
whic h ar e common i n huma n reasoning ,  ar e 
an elaboratio n o f  thes e basi c inferenc e 
types .  Th e syste m doe s no t  ye t  includ e 
th e rule s fo r  inductio n o f  statement s an d 
mutua l  dependencies ,  no r  th e variou s 
meta-inference s i n th e theor y (Collins , 
1978b )  . 
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