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ABSTRACT 

T h i s paper i s i n t e n d e d t o d raw a t t e n t i o n 
t o a l i t e r a t u r e i n P h i l o s o p h y t h a t w o u l d 
b e o f g r e a t use and i n t e r e s t t o r e s e a r c h -
e r s a t t e m p t i n g t o s i m u l a t e n o n - d e d u c t i v e 
r e a s o n i n g . Two m o d e l s o f such r e a s o n i n g 
a r e d i s c u s s e d , and t h e k e r n e l r o l e o f t h e 
c o n c e p t o f e x p l a n a t i o n common t o them b o t h 
i s r e v e a l e d . F i n a l l y , t h e r e l e v a n c e o f 
t h e c o n c e p t u a l i n s i g h t s t o c o m p u t i n g b y 
a p p e a l i n g t o S c r i v e n ' s c o m p r e h e n s i o n 
t h e o r e m w h i c h f a c i l i t a t e s a l i n k b e t w e e n 
t h e c o n c e p t s o f e x p l a n a t i o n , u n d e r s t a n d i n g 
and p r o c e s s i n g e f f i c i e n c y under c e r t a i n 
c o n s t r a i n t s . 

1 . I n t r o d u c t i o n 

A f a i r l y r e c e n t s u r v e y f o u n d t h a t 
r e s e a r c h e r s i n A r t i f i c i a l I n t e l l i g e n c e 
c o n s i d e r e d P h i l o s o p h y o f more i m m e d i a t e 
r e l e v a n c e t o t h e i r work t h a n P s y c h o l o g y 
( N e w e l l , 1 9 8 0 ) . T h i s i s a p l a u s i b l e a t t i 
t u d e t o w a r d a d i s c i p l i n e t h a t i s t r a d i 
t i o n a l l y p r e o c c u p i e d w i t h t h e m e n t a l , w i t h 
k n o w l e d g e and w i t h r e a s o n i n g . I t i s a 
r e a s o n a b l e hope t h a t t h e body o f p h i l o 
s o p h i c r u m i n a t i o n s a b o u t t h e s e d o m a i n s , 
t h o u g h a r e u n i v o c a l , w i l l h e l p t h e f o r m u 
l a t i o n o f p r e c i s e c h a r a c t e r i z a t i o n s o f t h e 
p r o p e r t i e s i n t e l l i g e n t p r o g r a m s a r e s u p 
posed t o e x h i b i t , i . e . , s p e c i f i c a t i o n s o f 
t h e b e h a v i o r t o b e s i m u l a t e d . 

The f i r s t two o f t h e t h r e e p h i l o 
s o p h i c p r e o c c u p a t i o n s m e n t i o n e d above have 
f a i r l y o l d t i t l e s , p h i l o s o p h y o f m ind and 
e p i s t o m o l o g y , r e s p e c t i v e l y . The t h i r d 
c o n c e r n , t h e c h a r a c t e r i z a t i o n o f r e a s o n i n g 
p r o p e r l y b e l o n g s t o l o g i c . I n what f o l 
l o w s , h o w e v e r , I w i s h t o c a l l a t t e n t i o n t o 
and d raw upon a l i t e r a t u r e t h a t i s n o t 
p r e c i s e l y a t home i n any one t i t l e d f i e l d 
o f p h i l o s o p h y . 

The l i t e r a t u r e i n q u e s t i o n i s one 
c o n c e r n e d at a c o n c e p t u a l and n o t a 
p s y c h o l o g i c a l l e v e l w i t h t h e c h a r a c t e r i z a 
t i o n o f r e a s o n i n g , o r d i n a r y r e a s o n i n g f r o m 

e v i d e n c e t o h y p o t h e s e s , a c t i o n s and p r e d 
i c t i o n s , w h i c h i s b y and l a r g e n o n -
d e d u c t i v e . A t t e m p t s t o s i m u l a t e such r e a 
s o n i n g t y p i c a l l y d e v o l v e t o a t t e m p t s t o 
r e c o n s t r u c t n o n - d e d u c t i v e r e a s o n i n g as a 
d e d u c t i v e sys tem w i t h e x o t i c p r o p e r t i e s 
such a s p r o b a b i l i s t i c t r u t h v a l u e s o r 
n o n - m o n o t o n i c i t y . A n e x a m i n a t i o n o f t h e 
p h i l o s o p h i c l i t e r a t u r e r e v e a l s s e v e r a l 
i m p o r t a n t a b s t r a c t t r a i t s w h i c h p rog rams 
s i m u l a t i n g i n t e l l e c t i o n must r e c k o n w i t h 
t h a t a r e p r o b a b l y i n c o m p a t i b l e w i t h a 
s t r a i g h t w a r d d e d u c t i v e s y s t e m . I t i s o n l y 
b y a v o i d i n g d e d u c t i v e r e c o n s t r u c t i o n t h a t 
s a l i e n t f e a t u r e s o f such r e a s o n i n g such a s 
i t s v a l u e dependance and i t s i n t i m a t e c o n 
n e c t i o n w i t h c o n c e p t o f e x p l a n a t i o n i s 
r e v e a l e d . 

2 . D e s c r i b i n g N o n - d e d u c t i o n 

I t i s c o n v e n i e n t t o d e s c r i b e n o n - d e d u c t i v e 
r e a s o n i n g a s a k i n d o f d e p a r t u r e f rom f u l l 
d e d u c t i o n . T h i s i s done b y p o s i n g some 
p a r a d i g m a rgumen t schemes a p p r o p r i a t e t o 
g i v e n p r o b l e m a r e a s and t h e n d e s c r i b i n g 
t h e s t r a t a g m s t h a t ensue when one o f t h e 
p r e m i s e s o f t h e model a rgumen t i s f a l s e . 
1 w i l l b e c o n c e r n e d w i t h two such p a r a 
d i g m s , one f o r e v i d e n t i a l r e a s o n i n g and 
one f o r r e a s o n i n g t o a c t i o n s . 

3 . E v i d e n t i a l R e a s o n i n g 

The p a r a d i g m a r g u m e n t i s , 

( 1 ) X e x p l a i n s ( w h y ) Y ( i s t r u e ) . 
(2 ) N o t h i n g b u t X w o u l d e x p l a i n 
(why) Y ( i s t r u e ) . 
(3) Y i s e x p l a i n e d by s o m e t h i n g o r 
o t h e r . 

(C) X ( i s t r u e ) 

R o u g h l y , t h e c o n t e x t i n w h i c h t h e 
p a r a d i g m i s r e l e v a n t i s one i n w h i c h some 
f a c t Y i n v i t i n g e x p l a n a t i o n i s known and 
some o t h e r f a c t X , i f t r u e , w o u l d e x p l a i n 
Y . W i t h p r e m i s e s ( 1 ) , (2) and (3) t h e 
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a r g u m e n t to X i s a d e d u c t i v e o n e . In t h e 
n o r m a l l i f e o f r e a s o n i n g , s o m e t h i n g l i k e 
(1 ) i s f r e q u e n t l y known and (3) i s s i m p l y 
p r e s u p p o s e d ( t h o u g h i t i s f a l s e i n some 
d o m a i n s such a Quantum M e c h a n i c s ) . How-
e v e r , (3) i s a l m o s t a l w a y s f a l s e , because 
t h e r e a r e a l w a y s e x p l a n a t i o n s t h a t r i v a l 
t h e one i s o l a t e d i n t h e c o n c l u s i o n . 

I n r e s p o n s e t o t h e f a c t t h a t (2 ) i s 
f a l s e r e a s o n e r s engage i n v a r i o u s s t r a -
tagms d e s i g n e d t o i s o l a t e some c o n c l u s i o n 
f r o m t h e o t h e r c a n d i d a t e s a s c l e a r l y 
b e t t e r o r more p l a u s i b l e . Such s t r a t e g i e s 
e x h i b i t a s t r u c t u r e a t l e a s t a s c o m p l i 
c a t e d a s t h e f o l l o w i n g method o f p r o 
c e d u r e . 

(1) A r t i c u l a t e ( f o r m u l a t e , i d e n t i f y ) 
a f a c t ( o r f a c t s ) i n v i t i n g e x p l a n a 
t i o n . 

(2) A r t i c u l a t e (& e_t c e t e r a ) f a c t s 
( h y p o t h e s e s ) w h i c h , i f t r u e , w o u l d 
e x p l a i n t h e f a c t s g a t h e r e d i n ( 1 ) . 

(3) Rank t h e y i e l d i n g s o f (2 ) i n 
o r d e r o f p l a u s i b i l i t y . 

(4) A r t i c u l a t e ( & e t c e t e r a ) f a c t s 
w h i c h , i f d i s c o v e r e d , w o u l d a l t e r t h e 
o r d e r p r o v i d e d i n ( 3 ) , o r c o n t i n u e . 

(5) E i t h e r g o t o ( 2 ) , (3) o r c o n t i n u e . 

(6) I n f e r , p i c k , g o w i t h , t h e c o n c l u 
s i o n a t t h e t o p o f t h e p l a u s i b i l i t y 
r a n k i n g p r o v i d e d most r e c e n t l y i n 
(3 ) . 

T h u s , some f a c t , such as a n o i s e i n 
t h e n e x t r o o m , may i n i t i a t e s t e p ( 1 ) , f o l 
l owed b y s t e p ( 2 ) , t h e f o r m u l a t i o n o f 
e x p l a n a t i o n s o f t h e f a c t , f o l l o w e d i n t u r n 
b y ( 3 ) , a r a n k i n g o f t h e e x p l a n a t i o n s i n 
o r d e r o f p l a u s i b i l i t y . One may t h e n a r t i 
c u l a t e some f a c t , w h i c h i f d i s c o v e r e d 
w o u l d c l e a r l y a l t e r t h e r a n k i n g . One mus t 
e i t h e r r e t u r n t o t h e f o r m u l a t i o n o f new 
e x p l a n a t i o n s o r t o (4 ) t o d e t e r m i n e 
w h e t h e r any o f t h e f a c t s d e v i s e d i n (3 ) 
o b t a i n and a l t e r t h e c u r r e n t r a n k i n g 
a c c o r d i n g l y . E v e n t u a l l y , t h e method o f 
p r o c e d u r e w i l l b e a b a n d o n e d , i n a sense t o 
b e d i s c u s s e d a n o n , b y a c t i n g o n t h e c o n 
c l u s i o n a t t h e t o p o f t h e p l a u s i b i l i t y 
r a n k i n g . 

The method o f p r o c e d u r e i s n o t a n 
a l g o r i t h m , s i n c e t h e b r a n c h i n g a t s t e p s 
(4 ) and ( 5 ) , i s t h e p o i n t a t w h i c h a b a n 
donment ( j u m m p i n g o u t ) o c c u r s , i s n o t 
d e t e r m i n i s t i c . T h i s i s a r e f l e c t i o n o f 
t h e f a c t t h a t t h e r e a s o n i n g i s n o n -
d e d u c t i v e , i . e . , t h o u g h t h e a r g u m e n t f r o m 
P to Q may be a p e r f e c t l y good o n e , t h e 
d e n i a l o f Q does n o t f o r c e t h e d e n i a l o f 
P . T h i s i s due t o t h e f a c t t h a t P i s s i m 

p l y t h e b e s t o f a c o l l e c t i o n o f r i v a l c o n 
c l u s i o n s a l l o f w h i c h mus t b e (1 ) c o m p a t i 
b l e w i t h t h e e v i d e n c e — s i n c e t h e e v i d e n c e 
s u p p o r t s e a c h — and (2) i n c o m p a t i b l e w i t h 
one a n o t h e r , s i n c e t h e y c a n ' t a l l b e t r u e . 

4 . R e a s o n i n g t o A c t i o n s 

A second s o r t o f r e a s o n i n g i s r e a s o n 
i n g t o a c t i o n s , r e p r e s e n t e d b y t h e f o l l o w 
i n g p a r a d i g m : 

(1) T h e r e i s a r e a s o n to do X . 
(2) T h e r e i s n o r e a s o n t o d o o t h e r 
t h a n X . 
(3) One o u g h t to do s o m e t h i n g or 

o t h e r . 

(C) One o u g h t to do X. 

A s b e f o r e , p r e m i s e (1) i s f r e q u e n t l y 
s i m p l y k n o w n , (3) i s s u p p l i e d b y t h e c o n 
t e x t , b u t (2) i s u s u a l l y f a l s e , s i n c e r e a 
sons t o d o o t h e r t h a n X a r e u s u a l l y a b u n 
d a n t . The f a l s i t y o f (2) i s met b y a n 
a p p r o p r i a t e a b s t r a c t r a t i o n a l p r o c e d u r e 
whose o b j e c t i t i s t o i s o l a t e one a c t i o n 
a s b e t t e r s u p p o r t e d t h a n any o t h e r . I n 
t h e i n t e r e s t s o f e f f i c i e n c y , w e s h a l l n o t 
r e h e a r s e t h e p r o c e d u r e s ( w h i c h can b e 
r a t h e r c o m p l i c a t e d ) w e w i l l use t h e method 
o f p r o c e d u r e f o r e v i d e n t i a l r e a s o n i n g a s 
g r i s t f o r f u r t h e r i n v e s t i g a t i o n . 

5 . The P r o b l e m o f De tachmen t 

The p r o c e d u r e s f o r r a t i o n a l l y 
r e s p o n d i n g t o t h e absence o f d e d u c t i v e 
v a l i d i t y a r e n o t a l g o r i t h m s i n a s t r o n g 
s e n s e . I n t h e p r o c e d u r e f o r e v i d e n t i a l 
r e a s o n i n g , s t e p s (4 ) and (5) a r e n o n -
d e t e r m i n i s t i c . Most i m p o r t a n t , t h e r e i s 
n o p r o v i s i o n f o r h a l t i n g , i . e . , t h e 
i n s t r u c t i o n s d o n o t d e t e r m i n e when t o jump 
o u t o f o r abandon t h e p r o c e d u r e and 
b e l i e v e t h e c o n c l u s i o n , o r d o t h e a c t i o n , 
c u r r e n t l y b e s t s u p p o r t e d . Thus i s t h e 
p r o b l e m o f d e t a c h m e n t , t h e p r o b l e m o f 
a r t i c u l a t i n g a c r i t e r i o n w i t h w h i c h t o 
' d e t a c h ' a c o n c l u s i o n ( a c t i o n o r b e l i e f ) 
f r o m t h e r a t i o n c i n a t i o n i t i s embedded i n . 

F o r e m o s t i s t h e p r o b l e m o f c h a r a c t e r 
i z i n g wha t i t means t o d e t a c h . I n t h e 
case o f r e a s o n i n g t o a c t i o n t h i s i s f a i r l y 
s t r a i g h t f o r w a r d ; one d e t a c h e s b y d o i n g t h e 
a c t i o n b e s t s u p p o r t e d . I n t h e case o f 
e v i d e n t i a l r e a s o n i n g , t h e c h a r a c t e r i z a t i o n 
r e q u i r e s g r e a t e r s u b t l e t y . Fo r p r e s e n t 
p u r p o s e s , w e w i l l use t h e u n a t t r a c t i v e 
e x p r e s s i o n — f o r w h i c h I have f o u n d t o 
s u b s t i t u t e — " g o w i t h " . T o d e t a c h i s t o g o 
w i t h t h e c u r r e n t b e s t s u p p o r t e d h y p o t h e s i s 
o r c o n c l u s i o n . 
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Detachment can be fo rced by c i r 
cumstances. This is i t may be r a t i o n a l to 
go w i t h a conc lus ion because c i rcumstances 
demand going w i t h some hypo thes is or o ther 
and r a t i o n a l i t y demands t h a t t h i s be the 
hypothes is a t the top o f the p l a u s i b i l i t y 
r a n k i n g . More i m p o r t a n t l y , d e t a c h a b i l i t y 
is a va lue dependant t r a i t , as is shown by 
an example o r i g i n a l l y cons t ruc ted by 
S c r i v e n . Suppose t h a t one wishes to haul 
a b a i l of hay to an upper s t o r y l o f t w i t h 
and a rope and p u l l y and there is some 
evidences as to whether the rope is s t rong 
enough. One can imagine the k inds of e v i 
dence marsha l led to e leva te the conc lus ion 
t h a t the rope o f s u f f i c i e n t s t r e n g t h to 
the top of the p l a u s i b i l i t y r a n k i n g . One 
may inspec t the rope fo r d e f e c t s , g i v e i t 
a s t rong yank, et c e t e r a . Imagine the 
evidence t ha t would s e t t l e the m a t t e r . 
Now imagine the item to be ho i s ted to be 
not a b a i l of hay but one 's daugh te r , 
which we may assume weighs the same as the 
b a i l . One w i l l probably observe t h a t the 
evidence imagined to be s u f f i c i e n t f o r hay 
i s inadequate to the ques t i on o f h o i s t i n g 
one 's daugh te r . What t h i s revea ls i s t h a t 
the va lue component in non-deduc t ive rea 
son ing , t h a t what i t i s r a t i o n a l t o 
d e t a c h — c o n c l u d e - - n o n - d e d u c t i v e l y i s i n 
pa r t a f u n c t i o n o f one ' s v a l u e s . Th is i s 
o f course unt rue of deduc t i ve reasoning 
which is v a l i d or not independent o f the 
consequences of being wrong. 

6. The Role of Explanat ion and Under
s tand ing 

The two species of reasoning f o r 
which model arguments were prov ided share 
in common the concept of e x p l a n a t i o n - - a n d 
i t s c o r r e l a t i v e concep t , u n d e r s t a n d i n g - - a t 
t h e i r c o r e . In the case o f e v i d e n t i a l 
reason ing , we judge t ha t X is evidence f o r 
Y i f and on ly i f Y e x p l a i n s X. The r o l e 
o f exp lana t i on i n reasoning to a c t i o n s i s 
less obv ious . In g e n e r a l , to say t h a t a 
person P does an a c t i o n A f o r reason R 
means something l i k e , 

(1) P knows (or be l i eves ) R, and 

(2) The f a c t t h a t P knows 
(be l ieves) R e x p l a i n s why P does A. 

Thus, a reason is a f a c t an a g e n t ' s 
knowledge of which would e x p l a i n the h i s 
performance of some a c t i o n . 

What t h i s i s imp l i es i s t h a t one g l o 
ba l c o n s t r a i n t on reasoning is exp lana to r y 
coherence, or coherence of unde rs tand ing . 
That i s , p l a u s i b i l i t y judgements are 
d r i v e n by pe rcep t i ons of the degree to 
which a g i ven conc lus ion candidate coheres 
e x p l a n i t o r i l y w i t h the remainder o f one 's 

of comprehension are automat ic conse
quences o f i n f o r m a t i o n process ing s t r a 
t e g i e s designed to maximize e f f i c i e n t 
s to rage and r e t r i e v a l w h i l e i n t e r a c t i n g 
w i t h an i n f o r m a t i o n a l l y r i c h env i ronment . 
Indeed, accord ing to t h i s v i ew , comprehen
s i on i s the d i s p o s i t i o n o r c a p a c i t y f o r 
e f f e c t i v e s torage and r e t r i e v a l under the 
c o n s t r a i n t o f the i m p o s s i b i l i t y o f t o t a l 
s t o r a g e ; t h a t i s , maximiz ing s torage and 
r e t r i e v a l in an environment so r i c h t h a t 
complete s torage i s imposs ib l e . 

Thus, one can i d e n t i f y something l i k e 
a connec t ion between something computable 
and the apparen t l y vague concepts of 
e x p l a n a t i o n and unders tanding t h a t l i e a t 
the core o f non-deduct ive r e a s o n i n g - - i f 
the descr ibed paradigms are c h a r a c t e r i s 
t i c . In any case, the re levance of the 
p h i l o s o p h i c l i t e r a t u r e on non-deduct ive 
reasoning tha t does not r e c o n s t r u c t such 
reasoning d e d u c t i v e l y is I hope made more 
p l a u s b i l e by these remarks. 
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