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A b s t r a c t 

C e r t a i n g e n e r a l p r o p e r t i e s o f man's a b i l i t y t o 
i n t e r p r e t t h e a c t i o n s o f o t h e r persons a r e d i s c u s s e d . 
Some d i s t i n g u i s h i n g f e a t u r e s o f t h i s common-sense 
t h e o r y i n c l u d e t h e n a t u r e o f t h e modal o p e r a t o r s o f 
Can and T r y , t h e asymmetry o f i m p l i c a t i o n , and t h e 
c a p a c i t y to embed models w i t h i n mode ls . 

The s t r u c t u r e o f a proposed model o f t h i s n a i v e 
t h e o r y o f p e r s o n a l c a u s a t i o n i s p r e s e n t e d . T h i s model 
a r r i v e s a t a s p e c i f i c i n t e r p r e t a t i o n o f a n o t h e r ' s 
a c t i o n s by showing t h a t t h e s e a c t i o n s r e p r e s e n t a 
p o s s i b l e p a t h t o a p a r t i c u l a r goa l t h a t i s c o n s i s t e n t 
w i t h t h e axioms o f t he b e l i e f sys tem 's t h e o r y o f 
human m o t i v a t i o n and p e r s o n a l i t y o r g a n i z a t i o n . 

D e s c r i p t o r s 

b e l i e f sys tems, i n t e n t i o n , p e r s o n a l c a u s a t i o n , 
p rob lem s o l v i n g 

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

The goa l Of t h e r e s e a r c h to be d i s c u s s e d here i s 
to deve lop a model of how persons can a r r i v e at an 
i n t e r p r e t a t i o n o f t h e s o c i a l a c t i o n s o f o t h e r pe rsons . 
B y i n t e r p r e t a t i o n i s meant t h e layman 's a b i l i t y t o 
de te rm ine t h e reasons t h a t migh t have m o t i v a t e d 
ano the r p e r s o n ' s a c t i o n . T h i s q u e s t i o n o f how man 
de te rm ines t h e i n t e n t i o n s o f ano the r p e r s o n ' s a c t i o n s 
i s o f c e n t r a l impor tance t o t h e area o f s o c i a l 
p s y c h o l o g y . One p e r s o n ' s i n t e r p r e t a t i o n o f t he a c t i o n s 
o f a n o t h e r a lmos t i n v a r i a b l y a f f e c t s t h e way i n which 
t h e obse rve r r e a c t s t o and e v a l u a t e s t h e a c t o r . T h i s 
p rocess o f n a i v e i n t e n t i o n a l a n a l y s i s i s a l s o c r u c i a l l y 
i n v o l v e d i n communica t ion s i t u a t i o n s . The p s y c h i a t r i c 
i n t e r v i e w and d i p l o m a t i c exchanges a re q u a s i - r i t u a l 
i z e d examples o f commun ica t ion s i t u a t i o n s where t he 
impor tance o f i n t e n t i o n a l i n t e r p r e t a t i o n s i s d r a m a t i c 
a l l y p r e s e n t . 

W i t h i n t h e i n t e r s e c t i o n o f a r t i f i c i a l i n t e l l i g e n c e 
and c o g n i t i v e psycho logy some n o t a b l e work has been 
begun on d e v e l o p i n g a model of how a l i s t e n e r m igh t 
a r r i v e a t a c o n c e p t u a l r e p r e s e n t a t i o n o f a n u t t e r 
ance-'-'' as w e l l as work i n v e s t i g a t i n g t h e way in wh ich 
i ncoming i n f o r m a t i o n i s i n t e g r a t e d by a human b e l i e f 
s y s t e m S , 4 , 5 , 6 , Some l i n g u i s t s have a l s o begun to g i v e 
i n c r e a s i n g a t t e n t i o n t o t h e r o l e t h a t p r e s u p p o s i t i o n 
p l a y s in human language and d i s c o u r s e ? . 9 ) 1 2 . However, 
v e r y l i t t l e a t t e n t i o n has been g i v e n t o t he e x p l i c a 
t i o n o f t h e l o g i c t h a t u n d e r l i e s man's c a p a c i t y t o 
i n f e r t h e i n t e n t i o n a l b a s i s f o r a n o t h e r ' s a c t i o n . I t 
i s hoped t h a t t h e p r e s e n t work w i l l b e g i n t o f i l l t h i s 
gap i n ou r approach t o t h e i n v e s t i g a t i o n o f t h e 
p rocesses i n v o l v e d i n human communica t ion . 

Work ing w i t h i n t h e a rea o f s o c i a l psycho logy 
H e i d e r 8 has p r o v i d e d a n e x t r a o r d i n a r i l y T i c h a n a l y s i s 
o f s o c i a l p e r c e p t i o n and a number o f t h e o r i s t s have 
p r o v i d e d i m p o r t a n t e x t e n s i o n s and r e i n t e r p r e t a t i o n s 

o f t h i s a n a l y s i s ' ' * However, t he absence o f an 
adequate f o r m a l i s m wh ich i s b o t h r i c h and e x p l i c i t 
enough to do j u s t i c e to t hese t h e o r e t i c a l schemas has 
hampered t h e development o f t h i s a r e a . The purpose 
o f t h e p resen t paper i s t o demonst ra te t h e u s e f u l n e s s 
o f employ ing c e r t a i n ideas drawn f rom work i n a r t i 
f i c i a l i n t e l l i g e n c e i n d e v e l o p i n g a t h e o r y o f s o c i a l 
p e r c e p t i o n . 

Be fo re p roceed ing t o t h e s p e c i f i c manner i n 
which we have a t t emp ted to account f o r t h i s t y p e o f 
s o c i a l u n d e r s t a n d i n g , i t w i l l b e u s e f u l t o b r i e f l y 
s t a t e t h e ma jo r p s y c h o l o g i c a l p r o p e r t i e s t h a t must h e 
i n c o r p o r a t e d w i t h i n a t h e o r y o f s o c i a l u n d e r s t a n d i n g . 

The b a s i c assumpt ion o f man's common-sense t h e o r y 
o f human a c t i o n i s t h a t man has c h o i c e . Wi thou t t h i s 
assumpt ion t h e n o t i o n o f i n t e n t i o n would be super 
f l u o u s and t h e concept o f p e r s o n a l c a u s a t i o n would be 
n o d i f f e r e n t t h a n t h a t o f n o n - p e r s o n a l c a u s a t i o n . 
However, pe rsona l c a u s a t i o n is no t a concept t h a t can 
be d e f i n e d i n d e p e n d e n t l y o f t he common-sense concept 
o f p h y s i c a l c a u s a t i o n . The person i s a c t i n g i n a 
p h y s i c a l system and i s t h e r e f o r e c o n s t r a i n e d b y t h i s 
sys tem. I n o r d e r t o e x p l a i n t h e why o f c h o i c e , t h i s 
n a i v e t h e o r y must be capable of d e t e r m i n i n g when 
cho ices are a v a i l a b l e , wh ich p a r t i c u l a r cho i ces are 
p o s s i b l e , and what outcomes f o l l o w as necessary or 
p o s s i b l e consequents o f a p a r t i c u l a r a c t i o n t h a t c o u l d 
be chosen. Thus t h e r e is a r e l a t i o n between t hese 
two concepts o f c a u s a l i t y and the answer to t h e 
q u e s t i o n o f why a pe rson chose to a c t in a p a r t i c u l a r 
way i n v o l v e s showing how t h e p a r t i c u l a r ac t o r a c t 
sequence chosen m i g h t o r d i d l ead to t h e achievement 
o f t h e a c t o r ' s g o a l . 

T h i s i n t e r r e l a t i o n between t h e p h y s i c a l and t h e 
p e r s o n a l c a u s a t i v e systems i s r e f l e c t e d i n H e i d e r ' s 
s u g g e s t i o n t h a t p e r s o n a l c a u s a t i o n i n v o l v e s two s e t s 
o f c o n d i t i o n s wh ich he l a b e l s t h e Can and t h e T r y 
c o n d i t i o n s . Us ing these terms the b a s i c p o s t d i c t i v e 
axiom of p e r s o n a l c a u s a t i o n may be w r i t t e n as 

Cause Cp,w) ---> CanCp.w) A T r y (p,uO 

where w r e p r e s e n t s e i t h e r an a c t , e . g . Give ( p T , p , , , x ) 
o r an outcome c o n d i t i o n , e . g . Get ( p . , x ) . T h i s 
axiom s t a t e s t h a t i f t h e n a i v e o b s e r v e r b e l i e v e s 
t h a t a p e r s o n , p , i n t e n t i o n a l l y caused some a c t or 
outcome, t hen the o b s e r v e r w i l l i n f e r t h a t t he pe rson 
was a b l e to do t h e a c t or cause t h e outcome and was 
m o t i v a t e d to do t h e a c t o r cause t h e outcome. The 
s p e c i f i c reason t h a t m o t i v a t e d t h e a c t o r i s s i m p l y a 
p a r t i c u l a r p r o o f o f T r y (p,w) t h a t t h e o b s e r v e r ' s 
b e l i e f system can d e r i v e f rom t h e ax ioms , theorems, 
and d a t a t h a t are c u r r e n t l y p r e s e n t i n t h e o b s e r v e r ' s 
b e l i e f sys tem. These T r y axioms r e p r e s e n t t h e 
assumpt ions o f t h e o b s e r v e r ' s common sense psycho
l o g i c a l t h e o r y . 

I n a d d i t i o n t o t he c a p a c i t y t o p o s t d i c t i v e l y 
i n t e r p r e t t h e a c t i o n s o f o t h e r s , w e a re a l s o a t t imes 
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Overview of the Model 

I t has been assumed that t h i s a b i l i t y to s t ruc
tu re and i n t e rp re t soc ia l act ions impl ies that the 
observer is ac t ing as a k ind of extended problem 
solv ing system. A t yp i ca l problem solv ing system is 
given a goal and then attempts to f i n d a sequence of 
legal moves that transform the i n i t i a l s tate i n to a 
state which s a t i s f i e s the goal condi t ions. The obser
ver of soc ia l act ions assumes that the actors are 
engaged in problem solv ing a c t i v i t y — that they have 
goals -- but the observer does not t y p i c a l l y know what 
spec i f i c goals are being pursued. Therefore, the 
observer must possess a set of r u l es , termed Try r u l e s , 
which i m p l i c i t l y speci fy the set of psychological ly 
permissable goals. This set of Try ru les corresponds 
to the axioms of the Try component of the axiom of 
personal causation. 

These Try ru les are of two d i f f e r e n t types. The 
f i r s t type are termed the General Try ru les . These 
ru les represent the axioms of human mot ivat ion that the 
observer bel ieves to be appl icable to a l l persons. 
The hedonism ru le mentioned prev iously is an example 
of a r u l e of t h i s type. The second type of Try ru les 
are termed D ispos i t iona l Try ru les . In general , these 
l a t t e r ru les are appl ied only i f the General Try ru les 
f a i l . These d i spos i t i ona l ru les are the ru les which 
are used to make inferences concerning the personal i ty 
of the ac tors , and these ru les are the source of the 
naive theory of pe rsona l i t y . An example w i l l help to 
c l a r i f y t h i s d i s t i n c t i o n . Most persons that we know 
act honest ly most of the t ime. Nonetheless, very few 
of us would character ize the major i t y of persons whom 
we know as possessing the t r a i t 'honest ' . Thus, act ing 
honestly is not in and of i t s e l f a s u f f i c i e n t basis f o r 
i n f e r r i n g that a person is honest. However, i f a per
son acts honestly in a s i t ua t i on where he can gain 
nothing from act ing honest ly and would gain much and 
lose nothing from act ing d ishonest ly , then that person 
is honest. In terms of Try ru l es , the person broke 
a hedonism r u l e in ac t ing honestly and i t is t h i s 
dev ia t ion from the General Try ru les that creates the 
occasion f o r a D ispos i t iona l ru le to apply. 

The i d e n t i f i c a t i o n of a permissable goal in the 
s i t u a t i o n is not s u f f i c i e n t . The goal i d e n t i f i e d 
must f i t the data provided by the act ions. That i s , 
the observer must be able to es tab l ish that an act ion 
or act ion sequence represents a set of moves that 
are consistent w i th the attainment of the goal s tate 
spec i f ied by a p a r t i c u l a r Try r u l e . This impl ies 
that the naive theory must possess a set of ru les of 
ac t ion . These act ion ru les must specify not only the 
condi t ions that must hold in the s i t ua t i on in order 
f o r the act ion to be taken, but also the set of out 
come condi t ions that may resu l t i f the act ion is taken. 
Using these r u l e s , the observer 's i n t e rp re t i ve system 
is capable of determining whether the Can component of 
the axiom of personal causation is t r ue . I t i s t h i s 
aspect of the model tha t is analogous to a problem 
so lv ing system. 

By using the Can condi t ion in conjunct ion wi th the 
Try ru les a unique i n t e r p r e t a t i o n of a sequence of 
act ions can o f ten be obtained. However, at times 
several i n te rp re ta t i ons are possible and the s i t ua t i on 
is ambiguous. If the observer possesses some previous
ly i n fe r red b e l i e f s about the ac tors , these be l i e f s 
are o f ten u t i l i z e d to help resolve the ambiguity. We 
have termed t h i s set of ru les the Consistency ru les . 
The basic not ion tha t these ru les are meant to capture 
is tha t i f the observer already has i n fe r red that the 
actor possesses a ce r ta i n d i spos i t i on , then i n te rp re 
ta t i ons t ha t are incons is tent w i th the ex i s t i ng d i s 

pos i t i ona l be l i e f s are avoided. A mean, he lp fu l person 
or an honest, dishonest person does not seem to be 
psycholog ica l ly be l ievab le . The fac t that t h i s type 
of persona l i ty conf igurat ion is in some sense anomalous 
provides a basis f o r the argument that the naive theory 
must possess these consistency ru les which funct ion as 
a kind of meta-theory of persona l i ty organ iza t ion . I f 
these ru les are v io la ted we tend to look deeper i n to 
the s i t ua t i on in search of a more acceptable i n te rp re 
t a t i o n . Thus, t h i s set of ru les acts as a k ind of 
monitor and f i l t e r of the output of the Can and Try 
ru les . 

Representation o_f Actions, Persons and Si tuat ions 

Natural language is the major system of expression 
used to inform others of i n ten t i ons , to discuss plans, 
and to t e l l s to r i es . Gesture, f a c i a l expression, 
posture and in tonat ion are also used to communicate 
i n ten t i on and emotion, but the sub t le t ies of these 
systems of expression are beyond the scope of our 
model. For these reasons, we have looked to natura l 
language fo r an appropriate set of concepts and 
propert ies fo r representing ac t ions , persons and 
s i t ua t i ons . The underlying assumption that has been 
adopted is that l ex i ca l items descr ib ing proper t ies 
of persons and verbs descr ib ing interpersonal act ions 
are re la ted in a systematic fashion and that much of 
the log ic of personal causation is i m p l i c i t in our 
language. 

I t is usefu l to th ink of the verbs of English as 
f a l l i n g in to two general classes. The f i r s t class 
speci f ies e i ther the existence of a property of an 
e n t i t y or a r e l a t i o n between e n t i t i e s . Examples of 
verbs used to communicate the existence of propert ies 
of persons are: has, owns, knows, be l ieves, is able 
t o , wants, and needs. Verbs speci fy ing the existence 
of re la t ions between persons are exempli f ied by the 
verbs: married t o , son o f , f r i end o f , l i k e s , hates, 
and dominates. The second class of verbs are those 
which can be used to describe interpersonal act ions. 
These include verbs usua l ly employed to describe the 
exchange of physical objects (e.g. g ive , take, buy, 
s e l l , s tea l ) as wel l as verbs used to describe the 
exchange of informat ion (e .g . t e l l , ask, command, 
i n s u l t , beg, and th rea ten) . Aside from these actions 
of exchange there are also verbs used to denote move
ment, inges t ion , and so on. However, the exchange 
acts appear to be the most c r u c i a l l y involved in 
descr ib ing soc ia l act ions. For t h i s reason, i t i s 
t h i s class of act ion verbs that has been given the 
most a t t en t i on . 

The verbs speci fy ing proper t ies and re la t i ons 
and those denoting act ion are re la ted in an i n t e res t 
ing way. Verbs of ac t ion general ly presuppose the 
existence of ce r ta in proper t ies in the s i t u a t i o n . For 
example, give presupposes that the actor intends the 
act ion and that the actor possesses the object which 
is being given. Furthermore, each act ion verb car r ies 
w i th it some informat ion concerning the consequences 
that necessar i ly or possib ly resu l t a f t e r the act ion 
has been taken. This observation supports the 
assumption that underly ing each act ion verb is know
ledge of an act ion schema which defines a p a r t i a l 
funct ion cons is t ing of a set of antecedent proper t ies 
that must hold immediately p r i o r to the occurrence of 
the act and a set of consequent proper t ies that may 
hold a f t e r the act ion has been taken. Stated more 
fo rma l l y , an act schema is represented as: 

Name Act [ E 1 . E 2 . . . ) -*- (Try Flag) * {PC} / (0C) 

where (0C) ■ {NOC} u {POC). The act ion schema consists 
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on the l e f t side of the name of the act together w i th 
a set of dummy arguments ( E 1 , E 2 , . , . ) which r e s t r i c t 
the class of e n t i t i e s that can be subs t i tu ted as 
actor , r e c i p i e n t , ob jec t , and instrument of the ac t . 
The r i g h t side includes the Try Flag whose value is 
non-n i l i f the ac t ion impl ies i n t en t i on on the par t 
of the ac tor , the set {PC} which contains the l i s t of 
precondit ions on the ac t , and the set {OC} which 
designates the set of outcome condi t ions associated 
wi th the ac t ion . The slash is used to v i s u a l l y 
segregate the precondi t ions from the outcome condi
t i ons . The set of outcome condi t ions is pa r t i t i oned 
i n to the set that necessar i ly occur i f the act ion is 
performed {NOC}, and those that possib ly happen, 
{POC}, i f the act ion is performed. These pre- and 
post -condi t ions consist of proper t ies and re la t i ons 
that may hold in the s i t ua t i on in which the act ion 
occurs. Thus, the func t ion of the f i r s t class of 
verbs is to p a r t i a l l y spec i fy the s ta te of the world 
and the l a t t e r c lass , the act ion verbs, serve as the 
operators that can transform the present s i t u a t i o n 
i n to a fu tu re s i t u a t i o n . 

A p a r t i c u l a r person is represented as a l i s t 
s t ruc ture headed by the person's name. This l i s t 
s t ruc tu re is d i f f e r e n t i a t e d i n to the general property 
classes l i s t e d in Figure 1. Beneath each class are 
examples of p a r t i c u l a r proper t ies of that c lass . 
This s t ruc tu re is motivated by the ru les of the 
b e l i e f system rather than by any a - p r i o r i psychologi
ca l hypothesis. Except f o r the d i spos i t i on and wants 
classes, each of these proper t ies can enter as members 
of the set of p re- and post -condi t ions associated w i th 
an act schema. What happens to a person simply i n 
volves e i the r ge t t i ng or los ing proper t ies belonging 
to one of these seven classes. The knowledge and 
b e l i e f classes are used to d i f f e r e n t i a t e what is cog-
n i t i v e l y ava i lab le from what is be l ieved. 

In add i t i on to the name of each p a r t i c u l a r 
property the b e l i e f system associates a value w i th 
each proper ty . This value represents the system's 
b e l i e f concerning the person's evaluat ion of the 
proper ty . Two sources of value are d is t ingu ished. 
The f i r s t is the p roper ty ' s i n t r i n s i c value and 
represents man and soc ie ty 's general assumptions about 
what is good, bad or i n d i f f e r e n t . This value is 
s t a t i c and r e l a t i v e l y context f r ee . The second 
source of value is dynamic and context sens i t i ve and 
is termed pragmatic value. This is the value that a 
property takes on by v i r t u e of i t s ro le in enabling 
or b lock ing a p a r t i c u l a r outcome. For example, the 
i n t r i n s i c Value of possessing a Club foot is probably 
negat ive, but i f the existence of t h i s property can 
block a young man from being draf ted then that young 
man may, f o r t h i s reason, value t h i s property qu i te 
h igh ly . In general , the pragmatic value depends on 
the value of the outcome that is enabled or blocked. 

The want proper t ies represent the b e l i e f system's 
l i s t of goals tha t are thought to be cu r ren t l y r e l e 
vant to the person. These goals are used p r i m a r i l y 
as a source of candidate goals when the system is 
attempting to draw p ro jec t i ve imp l i ca t ions . 

The d i spos i t i ona l p roper t ies are also re la ted to 
the operat ion of the Try component. A d i spos i t i on 
is associated w i th a person i f a p a r t i c u l a r Disposi 
t i o n a l Try ru le was used to expla in some previous 
act ion of the person. A d i spos i t i ona l property such 
as he lp fu l or honest is the memory tag fo r t h i s p re
vious inference about the person. Associated w i th a 
d i spos i t i ona l property is a set of coordinates g iv ing 
the loca t ion of the d i spos i t i on in an imp l i ca t i ona l 
space of d i spos i t i on terms. These coordinates are 

Person Name 

(1) B io log ica l States: 
e.g. s i ck , hungry, heal thy, e tc . 

(2) Emotional States: 
e.g. happy, sad, angry, e tc . 

(3) A b i l i t i e s : 
e.g. able to perform surgery, able to play 
chess, e tc . 

(4) Possessions: 
e.g. has $2000, has F e r r a r i , e tc . 

(5) Knowledges: 
e .g . knows Mary has a headache, knows auto 
mechanic claims the crankshaft must be replaced, 
etc. 

(6) Be l i e f s : 
e.g. bel ieves Mary has a headache, bel ieves the 
crankshaft doesn't need rep lac ing , e tc . 

(7) Interpersonal Relat ionships: 
(a) Unit Relat ions 

e .g . person married to Mary, person fa ther 
of Tom, e tc . 

(b) Sentiment Relat ions 
e .g . person loves Mary, person hates Sam, 
etc. 

(c) Dominance Relations 
e.g. person boss of Lar ry , person employee 
of Sam, etc. 

(8) Disposi t ions 
e .g . i s h e l p f u l , i s honest 

(9) Wants 
e.g. wants to be f r i e n d of Susie, e tc . 

Figure 1. Propert ies of Persons 

used by the Consistency ru les to maintain a permissable 
persona l i t y s t ruc tu re . 

The s i t ua t i on or environment also consists of a 
l i s t of p roper t i es . These proper t ies are used in an 
ad hoc fashion and consist of the environmental con
d i t i ons that must be known by the b e l i e f system in 
order to i n t e rp re t a p a r t i c u l a r i npu t . For example, 
in order f o r a medical doctor to operate on a pa t ien t 
the appropriate medical environment must be a v a i l 
able. Rather than attempting to systematize a l l of 
the environmental in format ion that might be needed 
t h i s in format ion is created when i t i s necessary. 

Input Representation 

The input of a s i t u a t i o n and set of act ions is 
represented as a l i s t cons is t ing of three major sub-
l i s t s corresponding to persons, environmental condi 
t i o n s , and ac t ions. The l i s t of persons is composed 
of the names of a l l persons involved in the s tory t o 
gether w i th the l i s t o f proper t ies tha t are bel ieved 
to hold f o r each of these persons at the s ta r t of the 
s to ry . The environmental condi t ions are l ikewise a 
l i s t o f a l l o f the environmental p roper t ies that are 
bel ieved to ex i s t a t the s t a r t o f the s to ry . This 
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in format ion is e i ther provided by the narra tor or i t 
is re t r ieved from a f i l e where permanent propert ies 
are s tored. These two sub l i s ts represent the i n i t i a l 
s i t u a t i o n , S„. 

Using the set of act schemas a f u l l y ins tan t ia ted 
and ordered t ree of the act ions and t h e i r pre- and 
post-condi t ions is created. This act ion t ree together 
wi th S„ represent a l l of the informat ion provided 
as input . The act ion t ree is then searched for 
act ion dependencies. This is done by s t a r t i ng wi th 
the l as t ac t ion , act , and searching to determine 
whether any of the precondit ions for act were created 
by some previous ac t i on , act , . If so, then a l i n k 
is created connecting act , and act . If no p r i o r 
enabling act is found t h e n ' i t is assumed that the 
precondi t ion existed at the s ta r t of the s tory and a 
l i n k is created po in t ing back to the i n i t i a l s i t ua t i on 
S„. This search fo r enabling connections is car r ied 
out over a l l previous acts f o r a l l precondit ions on 
each act . 

Two kinds of inferences are made as a resu l t of 
t h i s process. The f i r s t involves previously unknown 
and unspeci f ied proper t ies of persons or the environ
ment. I f , f o r example, one act was that 'John drove 
a car to the a i r p o r t ' , then the b e l i e f system could 
i n fe r from t h i s that John possessed the a b i l i t y to 
dr ive a car. This type of in ference, whi le ra ther 
mundane, is the source of our a b i l i t y to f i l l in a 
large amount of the informat ion that is i m p l i c i t in 
a s tory . A second and more i n te res t i ng type of i n f e r 
ence involves the d i s t i n c t i o n between the types of 
outcomes that are associated wi th ac t ions, namely, 
these that necessar i ly fo l low and those that possibly 
fo l low from the ac t ion . If an outcome that is repre
sented as a possible outcome of some ac t . is found to 
be a precondi t ion fo r a subsequent ac t ion , a c t . , and 
t h i s condi t ion is not known to have held previous to 
a c t . , then the system in fe rs that t h i s possible out
come ac tua l l y happened and changes i t s representat ion 
accordingly. This type of inference is p a r t i c u l a r l y 
important f o r i n f e r r i n g a person's b e l i e f s . For 
example, i f a medical doctor t e l l s John that h is wi fe 
must have an operat ion we know that John bel ieves that 
the doctor bel ieves that the operat ion is necessary. 
However, John may or may not bel ieve in the necessity 
of the operat ion. However, i f John h i res the doctor 
to operate on h is wi fe then i t is possible to i n f e r 
that in fac t John also bel ieves that the operation is 
necessary and the doctor 's act of t e l l i n g was ac tua l l y 
an act of convincing. 

In t h i s way the act ion dependency funct ion f i l l s 
out the s tory and also narrows down the po ten t i a l set 
of outcomes. By loca t ing act ion dependencies that 
might ex is t between the ac t ions, t h i s funct ion pro
vides a p a r t i a l l y s t ructured representat ion that is 
in terpre ted by the Try ru les . 

Try Rules 

Four types of General Try ru les and the Disposi
t i ona l Try ru les have been developed. The General 
Try ru les include hedonism, extended hedonism, 
r ec i p roc i t y and normative ru les . Hedonism is the 
common-sense not ion that act ions may be taken because 
outcomes bene f i c i a l to the actor are expected to 
r e s u l t . Extended hedonism generalizes t h i s not ion 
to include the p o s s i b i l i t y that the actor expects 
the outcomes to benef i t some person connected to the 
actor by a pos i t i ve u n i t or sentiment r e l a t i o n , f o r 
example a son or a f r i e n d . The core idea of r e c i 
p roc i t y is that persons are expected to respond in 
kind to the act ions of o thers. Normative ru les repre
sent be l i e f s about c u l t u r a l or legal norms that apply 
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Extended hedonism is developed in the same fash
ion as hedonism except that the outcome is associated 
w i th someone wi th whom the actor is re la ted by a 
pos i t i ve sentiment or u n i t r e l a t i o n . For example, to 
help a f r i end would s a t i s f y extended hedonism. 

The p r i n c i p l e of r e c i p r o c i t y can also be extended 
in a very powerful way. However, a very tedious 
development of nota t ion is needed to express the 
ideas fo rma l ly . Therefore, a b r i e f and informal 
sketch w i l l suffice. The r e c i p r o c i t y condi t ion is 
that if some previous act ion of B, a c t . , has some 
ye{OC.} that could or d id a f fec t A and1A bel ieves 
that B intended the ac t , then if A does some ac t . 
such that some ze{0C.} can or does a f fec t B in a j 

s im i l a r way, then A's act ion is explained by rec ip ro 
c i t y . Again, t h i s not ion can be extended over pos
s i b l e worlds and can also be extended recurs ive ly in 
a fashion analogous to the hedonism ru les . Therefore, 
r e c i p r o c i t y can be used to expla in even very i nd i r ec t 
connections such as preemptive s t r i k e where A h i t s 
B because A bel ieves that B's act is par t of an 
enabling sequence that w i l l al low B to h i t A. Reci
p r o c i t y is also extended in a way analogous to 
extended hedonism. That i s , i f B hurts A's f r i e n d , 
then A may hur t B or a f r i end of B and so on. 

The d i spos i t i on ru les also possess some i n t e r 
est ing p roper t ies . The English language is f i l l e d 
wi th d i spos i t i ona l concepts, f o r example, h e l p f u l , 
e x p l o i t a t i v e , e tc . The i n te res t i ng property of 
these terms is that many of the terms are derived 
rather d i r e c t l y from verbs or act ions. This suggests 
that some of the act ion ru les may be used as the basis 
f o r d i spos i t i ona l Try ru les . However, these Try 
ru les can apply only when ce r ta in of the general Try 
ru les are broken. To demonstrate t h i s approach, the 
d i spos i t i on ru le f o r ' h e l p f u l ' w i l l be developed. 
The act r u l e f o r ' he lp ' is def ined as 

The precondi t ions of the help ru le provide the basis 
f o r the Try r u l e , He lp fu l . A Helpfu l Try ru le is 
obtained by adding the condi t ions that Hedonism, 
Extended Hedonism, Rec iproc i ty , and Normative ru les 
are broken. 

Consistency Rules 

A d i spos i t i ona l i n t e r p r e t a t i o n is checked by the 
Consistency ru les . This check involves computing the 
imp l i ca t iona l distance between the ex i s t i ng d ispos i 
t i o n a l proper t ies and the d i spos i t i on tha t is the 
basis f o r the p a r t i c u l a r D ispos i t iona l r u l e that has 
been found t r u e . I f t h i s distance exceeds a spec i f ied 
va lue, t h i s i n t e r p r e t a t i o n is re jected and the Try 
ru les must search deeper f o r an a l t e rna t i ve i n t e r 
p r e t a t i o n . 

Models w i t h i n Models and Pro ject ive Impl ica t ion 

The system is capable of i n t e r p r e t i n g the act ions 
of others from the po in t -o f - v iew of a p a r t i c u l a r 
actor by r e s t r i c t i n g i t s b e l i e f s to the b e l i e f s tha t 
are represented f o r that p a r t i c u l a r ac tor . The 
r e c i p r o c i t y example above included the cond i t ion that 
A bel ieve that B intended a c t . . This cond i t ion i n 
volves a recurs ive c a l l on t h i Try ru les where Try 
of B is computed from A's po in t -o f - v iew. 

This capaci ty to determine i n te rp re ta t i ons of 
act ions from a p a r t i c u l a r ac to r ' s po in t -o f -v iew is also 
involved whenever p ro jec t i ve impl ica t ions are made. 
There are two classes of condi t ions that commonly 
involve p ro j ec t i on . The f i r s t occurs whenever a l t e r 
nat ive choices of ac t ion are considered. For example, 
in an episode where John has sto lon some money which 
enables h is wi fe to have a needed operat ion, an 
extended hedonism ru le is s a t i s f i e d but a normative 
ru le is broken. The reso lu t ion of t h i s ambiguity 
may depend upon whether or not from John's po in t -o f -
view it can be shown that the Can of a l t e rna t i ve 
courses of ac t i on , such as attempting to borrow the 
money, are t r ue . The second case invo lv ing p ro jec t i ve 
imp l i ca t i on occurs when the system attempts to complete 
a p a r t i a l p lan . For example, i f a l l that is known is 
that John's w i fe is in need of an operat ion and that 
John has sto len some money, then the system should be 
capable of determining whether or not John's ac t ion 
may ac tua l l y be an enabling act ion in a larger causal 
sequence. 

Attempts to p ro jec t the impl ica t ions of an 
act ion sequence o f ten involve a search over a very 
large set of possib le goals and possible paths. 
Therefore, t h i s capacity must be used by man only 
under a narrow range of condi t ions and the system must 
possess a powerful set of heu r i s t i c s to guide and 
l i m i t t h i s search. The nature of these heu r i s t i cs is 
still very much in quest ion. Abelson1 in h is work 
on the h ie ra rch i ca l s t ructure of b e l i e f systems has 
suggested tha t plans may be organized i n to themes 
and these themes themselves may be elements of a 
larger s t ruc ture termed s c r i p t s . This is a very 
i n t r i g u i n g suggestion and perhaps the incorporat ion 
of more complex s t ructures of t h i s type w i l l provide 
the means for e f f i c i e n t l y p ro jec t i ng plans. At 
present, our model is c l e a r l y de f i c i en t in t h i s r e 
gard. 
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