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Abstract 

A g o a l - b a s e d analys is of human personality traits is p r e s e n t e d w i t h t h e 
o b j e c t i v e of developing a comprehensive simulation model. It Is s h o w n 
t h a t unders tand ing trait attributions is an integral par t o f s t o r y 
u n d e r s t a n d i n g and there fo re much of natural language p r o c e s s i n g . T h e 
model o f p e r s o n a l t y t rai ts is der ived from the goal t r e e s of the P O L I T I C S 
s y s t e m , t h e notion of social p rototypes , and planning/counterplanning 
s t r a t e g i e s . 1 

KEY WORDS AND TOPICS : p e r s o n a l i t y t r a i t s , n a t u r a l language, 
g o a l t r e e s , s t o r y u n d e r s t a n d i n g , i n f e r e n c e , h e u r i s t i c s . 

1. W h y Analyze Personality Traits? 

U n d e r s t a n d i n g s to r ies requires information and reasoning about the s i tuat ion , t h e 

c a u s a l s t r u c t u r e o f the e v e n t s , and the characters In the s t o r y . S c h a n k [ 1 2 ] , 

C u l l l n g f o r d [ 6 ] , Rumelhart [ 1 1 ] , and Beaugrande and Colby [ 1 ] h a v e a n a l y z e d t h e 

n a r r a t i v e s t r u c t u r e of s tor ies and deve loped means of automating t h e a n a l y s i s 

p r o c e s s . S c h a n k and Abelson [ 1 3 ] , Wiiensky [ 1 6 ] , and Schmidt and Sr idharan [ 1 5 ] 

d e v e l o p e d means o f Inferring the goals and plans of the c h a r a c t e r s In a s t o r y f rom 

t h e i r a c t i o n s . Both the narrat ive s t ructures and the goals and p lans o f t h e 
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c h a r a c t e r s are cruc ia l In Integrating the Information contained In s t o r i e s into a 

c o h e r e n t memory representat ion . Such memory s t ructures are n e c e s s a r y t o a n s w e r 

q u e s t i o n s about the s t o r y in much the same w a y that people appear to r e a s o n a b o u t 

t h e s t o r i e s t h e y r e a d . 

C h a r a c t e r deve lopment , however , is an important a s p e c t of s t o r y u n d e r s t a n d i n g 

t h a t h a s b e e n large ly ignored by Artificial Intell igence r e s e a r c h e r s . A p e r s o n 

r e a d i n g a s t o r y Ident i f ies with one or more characters depending on w h e t h e r t h e 

c h a r a c t e r s a re heros , vil lains, compassionate, intelligent, unscrupulous, e t c . , a n d 

d e p e n d i n g on how the character ' s personality re lates to the reader 's s e l f - i m a g e a n d 

t o o t h e r p e o p l e he knows in real l ife. Furthermore, knowledge of the c h a r a c t e r s a n d 

t h e i r p e r s o n a l i t y helps to interpret their actions and induce their goa ls . T h u s , 

u n d e r s t a n d i n g c h a r a c t e r development is an integral part of p r o c e s s i n g na tu ra l 

l a n g u a g e s t o r i e s . Here w e deal with the most simple form of c h a r a c t e r 

d e v e l o p m e n t : the attr ibution of personality traits to actors in simple s t o r i e s . W e 

a n a l y z e p e r s o n a l i t y t ra i ts in terms of personal goal t r e e s and p red i spos i t i ons 

t o w a r d s apply ing cer ta in c lasses of planning and xounterptanntng s t r a t e g i e s . Goa l 

t r e e s a n d counterplannlng s t ra teg ies w e r e deve loped to model Ideological b e l i e f s In 

t h e P O L I T I C S s y s t e m [ 3 ] . 

2. What Information Does a Personality Trait Convey? 

C o n s i d e r an example of personal i ty - t ra i t attribution In the following s t o r y . 

(1 ) J o h n 19 v e r y a m b i t i o u 9 . 
He abandoned h i s i n v a l i d mother, worked v e r y hard 
a t h i s j o b , and badmouthed h i s coworkers* John was 
e l a t e d when the boss promoted him. 

W h a t d o e s it mean for somebody to be ambitious? John's act ions In e x a m p l e 1 

a r e c h a r a c t e r i s t i c of an over-ambit ious person. John's emotional r e a c t i o n t o his 

promot ion a lso c h a r a c t e r i z e s the t y p e of behavior that one may e x p e c t from an 

ambit ious p e r s o n . What happens if w e use di f ferent personal i ty t ra i ts t o d e f i n e 



J o h n ' s c h a r a c t e r ? Cons ider the following s tory : 

(2 ) J o h n i s v e r y compass ionate . 
He abandoned h i 9 i n v a l i d mother, worked v e r y h a r d 
a t h i 9 j o b , and badmouthed h i s coworkers . John wa9 
e l a t e d when the bo99 promoted him. 

S t o r y 2 is not c o n s i s t e n t . W h y not? Compassionate people do not abandon Inval id 

m o t h e r s . Badmouthing coworkers does not seem to be in c h a r a c t e r w i th J o h n b e i n g 

c o m p a s s i o n a t e . T h e only w a y w e could interpret s to ry 2 Is to s a y t h a t J o h n must 

h a v e b e e n act ing "out of c h a r a c t e r " for some unknown reason . This s u g g e s t s t h a t 

t h e meaning o f w o r d s describing personality traits are r e l a t e d t o c e r t a i n 

c h a r a c t e r i s t i c t y p e s of behavior . In fac t , personal i ty t ra i ts o f t e n e x p r e s s t h e 

d e v i a t i o n b e t w e e n social ly def ined normative behavior and the p a r t i c u l a r 

c h a r a c t e r i s t i c behav io r of an individual. 

B e f o r e w e a n a l y z e the meaning and the sub jec t i ve nature of p e r s o n a l i t y t r a i t s , 

l e t u s s e e w h y this is an important issue that requires our inves t igat ion . T h e r e a r e 

p s y c h o l o g i c a l r e a s o n s that s u g g e s t that the w a y people talk about p e r s o n a l i t y t r a i t s 

m a y b e an In terest ing s u b j e c t of s tudy . Here w e focus on the r e l e v a n c e o f l inguist ic 

d e s c r i p t i o n s o f persona l i t y t rai ts to understanding narrat ive e v e n t s . C o n s i d e r t h e 

f o l l o w i n g s t o r y . 

( 3 ) - Bill w a s v e r y b r a v e , but his brother John was v e r y c o w a r d l y . O n e 
n ight t h e t w o brothers w e r e walking by the road w h e n a masked band i t 
s u r p r i s e d them. T h e younger brother panicked and ran headlong into t h e 
f o r e s t w h e r e he w a s lost , never to be s e e n again. T h e e lder b r o t h e r 
f o u g h t o f f the bandit , and, in the process , r e c o v e r e d the long los t r o y a l 
s a p p h i r e , s to len y e a r s earl ier. The king rewarded him handsomely* 

Q U E S T I O N : Whom did the king reward? 

A p e r s o n reading the above s to ry has little trouble in answer ing t h e q u e s t i o n : 

C l e a r l y , t h e king r e w a r d e d Bill. However , it is not part icularly e a s y t o s e e h o w o n e 

g o e s a b o u t formulating the answer . In order to answer this quest ion w i t h o u t 

s u b s t a n t i a l e f f o r t , the r e f e r e n t of "him" in the last s e n t e n c e of 3 must h a v e b e e n 



d e t e r m i n e d whi le the s t o r y was understood. Determining this r e f e r e n t is a v e r y 

d i f f i c u l t t a s k . M a n y people have worked on the re fe rence problem (e .g . , Charn iak 

[ 5 ] , R o s s [ 1 0 ] , WHensky [ 1 6 ] , Cullingford [ 6 ] ) , but resolving this part icular r e f e r e n t 

r e q u i r e s a complete understanding of the s to ry . No simple rule will s e r v e . Fo r 

i n s t a n c e , t h e last mentioned character in the s tory before the w o r d "h im" Is t h e 

b a n d i t , b u t this is obv ious ly not the cor rect re ferent . 

T h e f i r s t s t e p In determining the referent is to understand the causa l re la t ions 

among t h e ac t ions In the s to r y . In order to establish a causal relat ion b e t w e e n t h e 

king r e w a r d i n g somebody and the sapphire being r e c o v e r e d , one must Infer t h a t t h e 

s a p p h i r e w a s re tu rned to the king by the elder brother . A s t o r y u n d e r s t a n d i n g 

s y s t e m s u c h as PAM [ 1 6 ] makes this kind of inference and the I n f e r e n c e t h a t t h e 

king f e l t i n d e b t e d to the elder brother. The indebtedness s t a t e may h a v e c a u s e d 

t h e king to r e w a r d the elder brother. If the s tory is thus understood one Is ab le t o 

e s t a b l i s h t h a t "him" r e f e r s to the elder brother. This, h o w e v e r , is only half o f t h e 

t a s k . H o w do w e know that Bill is the elder brother who d e s e r v e s the r e w a r d ? 

In o r d e r to determine which brother is which w e must use the information 

c o n t a i n e d in thei r r e s p e c t i v e character traits . One brother Is b r a v e ; t h e o t h e r is 

c o w a r d l y . Running a w a y in the face of danger Is a charac te r i s t i c b e h a v i o r 

a s s o c i a t e d w i t h c o w a r d l y people . Fighting bandits, or o therwise risking one 's l i fe f o r 

a w o r t h y c a u s e is the t y p e of behavior character is t ic of b r a v e r y . T h e r e f o r e , w e 

d e t e r m i n e tha t Bill, the b rave one, must have been the elder brother w h o f o u g h t t h e 

b a n d i t a n d r e c o v e r e d the sapphire. This determination requires k n o w l e d g e a b o u t 

s o m e t y p e s o f act ions that are character ist ic of b r a v e r y and other ac t ions t h a t a r e 

c h a r a c t e r i s t i c o f c o w a r d i c e . Thus, w e need to know, or be able to infer , t y p i c a l 

b e h a v i o r s a s s o c i a t e d with certain character traits . We need to a n s w e r t h e g e n e r a l 

q u e s t i o n : If a c t o r X has charac te r trait P, is he likely to do act ion A In s i tuat ion S ? I t 

s e e m s , t h e r e f o r e , that an investigation of personality traits and their a s s o c i a t e d 

t y p i c a l b e h a v i o r ought to be a worthwhile pursuit. 

L e t u s c o n s i d e r a couple of events where knowledge about persona l i t y t r a i t s Is 



n e c e s s a r y t o u n d e r s t a n d the actions of the charac te rs . W e p r e s e n t t w o e v e n t s 

t h a t d i f f e r on ly in t h e character izat ion of the primary actor . T h e d i f f e r e n c e in t h e 

a c t o r ' s p e r s o n a l i t y trait accounts for a d i f ference in the probable meaning o f t h e 

u n k n o w n w o r d " to l l i ked" . 

(4) J o h n was a v e r y generous p e r s o n . Uhen the c h a r i t y 
d r i v e asked him f o r a c o n t r i b u t i o n he put h i s hand 
on h i s w a l l e t and t o l l i k e d t h e i r r e q u e s t . 

(5 ) J o h n was a s u s p i c i o u s mise r . Uhen the c h a r i t y d r i v e 
d r i v e asked him f o r a c o n t r i b u t i o n he put h i 9 hand 

! on h i 9 w a l l e t and t o l l i k e d t h e i r r e q u e s t . 

Q U E S T I O N : Uhat d o e s - " t o I l i k e d " mean? 

W e c a n n o t b e su re of the meaning of "tol l iked" In e i ther example , b u t s t o r y 4 

s u g g e s t s a v e r y d i f f e r e n t meaning for "tol l iked" than 5. Generous peop le a r e u s u a l l y 

wi l l ing t o s h a r e some of their possessions or their time wi th peop le in n e e d . 

T h e r e f o r e , t h e r e a d e r of 4 might e x p e c t John to respond in a pos i t i ve manner t o t h e 

c h a r i t y r e q u e s t . T h e f a c t that he put his hand on his wal let can then b e I n t e r p r e t e d 

a s a p r e c o n d i t i o n to giving money to the charity , thus fulfilling their r e q u e s t . In l ight 

o f t h e s e e x p e c t a t i o n s , w e can determine that "tol l iked" probably means "compl ied 

w i t h " o r " fu l f i l l ed" Thus , the meaning of "tol l iked" is postu lated in a la rge p a r t b y 

t h e t y p e o f behav io r one might e x p e c t from a generous p e r s o n u n d e r t h e 

c i r c u m s t a n c e s of s t o r y 4. 

W h a t a b o u t t h e meaning of "tol l iked" in s to ry 5? Misers do not s h a r e t h e i r 

p o s s e s s i o n s w i t h a n y b o d y . Suspicious people distrust the apparent mot i ves o f 

o t h e r s . T h u s , t h e r e a d e r of 5 will e x p e c t that John does not w a n t to g i v e money t o 

t h e c h a r i t y and tha t he may mistrust the motives of the person asking fo r a c h a r i t y 

c o n t r i b u t i o n . T h e s e e x p e c t a t i o n s may lead the reader to in terpret J o h n r e a c h i n g 

t o w a r d his w a l l e t as a precaut ion for any tr icks that he may s u s p e c t on t h e p a r t o f 

t h e c h a r i t y d r i v e p e r s o n . The f a c t that John is a miser and the a b o v e i n t e r p r e t a t i o n 

o f r e a c h i n g for his wal le t s u g g e s t the same course of act ion for John to fo l low: J o h n 
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wi l l no t comply w i th the char i ty request . In this c a s e , " to l l iked" t a k e s on t h e 

meaning o f " d e n i e d " or "d ismissed" . This meaning of "tol l iked" Is quite d i f f e r e n t f rom 

t h e meaning s u g g e s t e d by s to ry 4. The only d i f ference in the t w o s t o r i e s is t h a t 

d i f f e r e n t persona l i t y t raits w e r e attr ibuted to John. H e n c e , w e s e e t h a t 

u n d e r s t a n d i n g personal i ty traits is important for generat ing e x p e c t a t i o n s a b o u t 

p r o b a b l e b e h a v i o r s and, in some c a s e s , postulating the meaning o f unknown o r 

ambiguous w o r d s . 

3* How Personality Traits May B e R e p r e s e n t e d 

W e might cons ider defining personality t raits , such as "ambit ious" a n d 

" c o m p a s s i o n a t e " , b y listing the s e t of behaviors character is t ic o f that t ra i t . R e c a l l 

J o h n ' s b e h a v i o r in s t o r y 1. All his actions are, in a s e n s e , c h a r a c t e r i s t i c o f an 

ambit ious p e r s o n , but what do w e do with actions that are not c h a r a c t e r i s t i c o f a 

p a r t i c u l a r t r a i t ? For Ins tance , neither abandoning one's invalid mother nor w o r k i n g 

v e r y h a r d at one 's Job are character ist ic actions of a compass ionate p e r s o n . 

H o w e v e r , t h e former act ion is definitely uncharacter ist ic of compassion, wh i le t h e 

l a t t e r a c t i o n Is neutral with r e s p e c t to being compassionate. Thus , if w e a r e t o 

d e f i n e c h a r a c t e r t ra i ts b y listing character ist ic act ions, w e should also l ist a c t i o n s 

t h a t a r e t y p i c a l l y uncharacter is t ic of the particular trait . 

W e must t a k e into account the monumental nature of the task If w e are t o l ist all 

c h a r a c t e r i s t i c and non -character i s t i c actions for each charac te r t ra i t . T h e r e a r e , in 

e s s e n c e , inf inite numbers of actions that can be c lass i f ied as c h a r a c t e r i s t i c o r 

u n c h a r a c t e r i s t i c for e a c h personal i ty trait . We will t r y to narrow the problem b y o n l y 

c l a s s i f y i n g genera l t y p e s of act ions. For instance, consider a v e r y incomplete l is t o f 

J o b s c h a r a c t e r i s t i c a l l y aspired by an ambitious person: pres ident of a company , t r ia l 

l a w y e r , r e a l - e s t a t e king, shipping magnate, Governor of California, a d v i s o r t o t h e 

P r e s i d e n t o f t h e Un i ted S t a t e s , and movie s tar . All of t h e s e o c c u p a t i o n s enta i l 

p o w e r , w e a l t h , and social r e s p e c t , to di f ferent degrees . T h e r e f o r e , a use fu l w a y o f 

c l a s s i f y i n g t h e s e jobs Is by the degree to which they imply high social s t a t u s , p o w e r 

a n d w e a l t h . This c lass i f icat ion enables us to have only one e n t r y on the l ist o f 



t y p i c a l a c t i o n s of an ambitious person: He wants a job that maximizes t h e s e t h r e e 

q u a l i t i e s . Similarly w e can general ize some other actions that c h a r a c t e r i z e ambit ion. 

O u r l is t o f t y p i c a l act ions and wants remains somewhat cumbersome in l e n g t h . T a b l e 

1 is an incomplete l ist of character is t ic and uncharacter ist ic act ions and w a n t s o f 

a n ambit ious p e r s o n . 

I 
AMBI TIOUS 

+ — . 
I UNCHARACTERISTIC ACTIONS CHARACTERISTIC ACTIONS 

11) N e g l e c t i n g r e l a t i v e s 
I i n t ime o f n e e d . 
12) W a n t i n g a j o b w i t h as 
I much p o w e r , r e s p e c t and 
I w e a l t h as p o s s i b l e . 
13) W a n t i n g to c o n s t a n t l y 
I improve o n e ' s p r e s e n t 
I Job*. 
14) U s i n g f r i e n d s to f u r t h e r 
I o n e ' s own e n d s , then 
I d i s c a r d i n g them. 
15) Badmouth ing c o m p e t i t o r s . 
16) W a n t i n g s o c i a l r e s p e c t 
I and r e c o g n i t i o n . 
17) Want an i m p r e s s i v e house . 
18) Want a l u x u r y o r s p o r t s 
I c a r . 
13) Want a s o c i a l l y 
I s u c c e s s f u l spouse . 
110) D i s h o n e s t b u s i n e s s 
I d e a l s . 
111) S e e k i n g t o be i n the 
I p r e s e n c e o f s u c c e s s f u l 
I p e o p l e . 

I I ) 
I 
12) 
I 
I 
13) 

14) 
I 
15) 
I 
I 
I 
16) 
I 
17) 
I 
18) 
I 
13) 
I 
110) 
I 

Anonymous d o n a t i o n s to 
c h a r i t y . 
S tepp ing down to l e t a more 
q u a l i f i e d person assume a 
p o s i t i o n of r e s p o n s i b i l i t y . 
A v o i d i n g hard work t h a t 
leads to s e l f b e t t e r m e n t . 

H e l p i n g o t h e r s a t c o s t to 
s e l f . 
Not be ing concerned w i t h 
personal appearance i n the 
presence of o n e ' s boss o r 
s o c i a l p e e r s . 
Being contented w i t h o n e ' s 

Bast achievements i n l i f e , 
e I i nqu i sh i ng soc i a I 

s t a t u s , wea l th or power. 
P l a c i n g honesty above s e l f 
be t te rment . 
T o l e r a n t of o t h e r p e o p l e ' s 
f a u I t s . 
Happy at a n o t h e r ' s 
success . 

T a b l e 1: C h a r a c t e r i s t i c a c t i o n s of an ambi t ious p e r s o n . 

T h e s e t o f c h a r a c t e r i s t i c actions and wants of an ambitious p e r s o n is b a s e d o n 

u n d e r l y i n g p e r s o n a l motivation. Wanting an impressive house, a l u x u r y or s p o r t s , c a r 

a n d a j o b t h a t y ie lds substant ia l wealth are instances of acquisit ion goals ( A - g o a l s ) . 

Be ing r e s p e c t e d and powerfu l are instances of A - s c o n t goals . ( A - s o c i a l c o n t r o l 

m e a n s des i r ing an inc rease in one's social s ta ture . In addition to acquis i t ion g o a l s , 

t h e r e a r e o t h e r t y p e s of goals such as preservat ion goals ( P - g o a l s ) and e n j o y m e n t 

g o a l s ( E - g o a l s ) . T h e goal taxonomy is borrowed from Schank and Abelson [ 1 3 ] . ) 

T h u s , o n e w a y of analyzing personality traits is by associat ing wi th e a c h t ra i t t h e 
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g o a l s p e o p l e d e s c r i b e d by that trait are likely to have . Once t h e s e goals a r e 

e s t a b l i s h e d , ce r ta in behaviors can be inferred in particular s i tuat ions , s u c h a s 

s t o r i e s 3 , 4 and 5, b y a s to ry understander applying planning and counterpJanning 

s t r a t e g i e s . S i n c e w e have deve loped mechanisms for understanding goal b a s e d 

e v e n t s ( e . g . , PAM [ 1 6 ] and POLITICS [ 3 , 2 ] ) , it seems quite fruitful t o r e d u c e 

p e r s o n a l i t y t ra i t s to the pursuit of certain t y p e s of goals. 

4. Goal Trees Representing Personality Traits 

C o n s i d e r t h e p r o c e s s of understanding a s tory start ing wi th the fo l lowing initial 

s e g m e n t : 

(6 ) J o h n i s a v e r y i n q u i s i t i v e and uncompromising 
p e r s o n . He i s a l s o r a t h e r t h r i f t y in h i s 
p e r s o n a l a f f a i r s . . . 

T h e r e h a v e b e e n no act ions thus far in the s tory , nor any phys ica l or tempora l 

s e t t i n g t h a t he lps t h e understander establ ish the situational c o n t e x t . Y e t , J o h n ' s 

p e r s o n a l i t y t ra i ts prov ide a goa l -expecta t ion sett ing. That Is, the u n d e r s t a n d e r 

k n o w s t h e fol lowing Information from the above fragment of 6: John 's goal o f 

i n c r e a s i n g his knowledge about most matters is a goal of v e r y high impor tance . W e 

d e n o t e t h e acquis i t ion of knowledge goal as A -know(John,X ,+) . ( T h e "•1 1 means J o h n 

w a n t s k n o w l e d g e about X . A " - " would signify that John's goal is to a c t i v e l y a v o i d 

k n o w i n g a b o u t X , and a " 0 " signifies that John ignores new k n o w l e d g e a b o u t 

X . T h u s , if w e know that Mary is apathet ic , w e mean A - k n o w ( M a r y , X , 0 ) . ) T h e f a c t 

t h a t J o h n is t h r i f t y tel ls us that he also has the goal of p reserv ing his money . In 

f a c t , t h e w o r d " t h r i f t y " s t a t e s a relationship b e t w e e n the P-money goal and t h e s e t 

o f A - g o a l s t h a t c a n be accomplished by spending money. John holds t h e goa l o f 

P - m o n e y t o b e more Important than most such A -goals . 

T h e f a c t t h a t John Is uncompromising is somewhat more diff icult to r e p r e s e n t In 

t e r m s o f J o h n ' s goals . No spec i f i c goal is defined by a person being uncompromising. 

T h i s p e r s o n a l i t y t ra i t applies to all of John's goals. An uncompromising p e r s o n is o n e 
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w h o d o e s not abandon any goal In the face of opposition from another p a r t y ; t h a t Is , 

a p e r s o n w h o will not y ie ld to someone else's goals. Being uncompromising a l so 

c a r r i e s t h e implication that one holds the goals of others to be less important t h a n Is 

normal ly t h e c a s e . Thus , this personal i ty trait modifies the entire s e t o f goals t h a t a 

p e r s o n h a s , ra the r than establishing a single speci f ic goal . 

S i n c e most personal i t y traits descr ibe deviations from a c u l t u r a l l y - d e f i n e d 

n o r m a t i v e p e r s o n , w e know that John's A-know goal is much more Important t o him 

t h a n o t h e r peop le ' s A - k n o w goals are to them. Similarly, w e know that his P - m o n e y 

g o a l is a l i t t le more important to him than is general ly the c a s e . W e may a lso In fe r 

t h a t J o h n ' s A - g o a l of things that cos t money may be a little less Important t o him 

t h a n o t h e r peop le ' s corresponding A-goals are to them. The trai t "Uncompromis ing" 

e x e m p l i f i e s an a c r o s s - t h e - b o a r d deviation from the norm. John will g i v e h igher t h a n 

normal Impor tance to most of his goals. 

T h e s e importance relat ions enable us to const ruct a re la t i ve - Impor tance ( R l ) goa l 

t r e e f o r J o h n in the same manner that w e const ruc ted goal t r e e s for po l i t i ca l 

I d e o l o g i e s In P O L I T I C S [ 3 ] . Here is the fragment of John's goal t r e e , c o n s t r u c t e d 

f rom t h e Information conta ined in the personality traits In s t o r y 6 . 

A -KNOU( John ,X ,+ ) 
I 
I R I - M n k 
I 

P-MONEY(John,*) 
I 
I R l - l i n k 
I 

A-POSSESSIONS(John,+) 

F i g u r e I t Fragment o f J o h n ' s RI goal t r e e . 

F i g u r e 1 te l ls us that of the three goals that w e know John to h a v e , he c o n s i d e r s 

a c q u i s i t i o n o f n e w knowledge as most important, fol lowed b y p r e s e r v i n g his m o n e y , 

f o l l o w e d b y acquir ing n e w material possess ions . Since w e know t h a t J o h n Is a 

pBrson and a member of w e s t e r n soc ie ty w e know that he has ce r ta in no rmat i ve 
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g o a l s common to most people In the soc ie ty . These goals include: 

GOAL 

1) P - h e a l t M S e l f , + ) 

2) P - h e a l t M F a m i l y , + ) 

3) A - p o s s e s s i o n s (Sel f , +) 

4) P - p o s s e s s i o n s ( S e l f , + ) 

5) A - s o c i a f 
r e s p e c t ( o t h e r s , + ) 

8) A - k n o w ( S e l f , X , + ) 

EXPLANATION 

S e I f - p r e s e r v a t i on 

P r e s e r v a t i o n of f a m i l y 
members 

A c q u i r e wea l th and 
b e l o n g i n g s 

P r e s e r v e o n e ' s b e l o n g i n g s 

Be r e s p e c t e d by o t h e r peop le 

Learn new t h i n g s 

7) E - u n p l e a s a n t 
a c t i v i t y ( S e l f , - ) 

8 ) E - p l e a s a n t 

a c t i v i t y ( S e l f , + ) 

3) P - h e a l t h ( o t h e r s , * ) 

1 0 ) P - a n y t h i ng(enemi e s , - ) 

A v o i d go ing through 
unpleasant e x p e r i e n c e s 
( e . g . , s t a y out o f j a i l ) 

Have fun doing e n j o y a b l e 
t h i n g s 

Help o t h e r s s u r v i v e 

U i s h doom upon o n e ' s enemies 

E n j o y m e n t goals ( E - g o a l s ) are a third t y p e of goal in Schank and Abelson 's [ 1 3 ] 

g o a l t a x o n o m y . T h e s e goals are usually of a more f leeting nature , t h e r e f o r e l e s s 

impor tant t h e n t h e A -goa ls and P-goals w e d iscussed earl ier. 

T h e s e t o f goals c a n be ranked in terms of their normative re la t i ve impor tance t o 

a p r o t o t y p i c a l member of our soc ie ty . For instance, p reservat ion of o n e s e l f a n d 

o n e ' s family are usual ly the two most important goals for a n y b o d y . H o w e v e r , if w e 

l e a r n t h a t a p e r s o n Is foolhardy, w e interpret this as a deviat ion from t h e normat i ve 

g o a l t r e e w h e r e P - s e l f is a low Importance goal to that p e r s o n . If t h e p e r s o n Is 

d e s c r i b e d as suic idal , the P-health goal is not p resent in his goal t r e e ; i n d e e d , 

P - h e a l t h ( s e l f , - ) may subst i tute the normative P -heal th(se l f ,+) goa l . Similarly, 

w i s h i n g doom on one's enemies is, in the normative c a s e , a lower importance goa l 
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t h a n most o f t h e o t h e r goals l isted above . If a person is d e s c r i b e d as v i n d i c t i v e , w e 

k n o w t h a t his goal of P -anyth ing(enemies , - ) is much more Important t o him t h a n Is 

normal ly t h e c a s e . 

T h e f igu re be low is the relat ive importance goal network for a p r o t o t y p i c a l , 

n o r m a t i v e p e r s o n . S ince the network is acyc l ica l , it is conceptua l l y e q u i v a l e n t t o a 

t r e e . Th is t r e e Is s u b j e c t to a s e t of inference rules deve loped In [3 ] . . Some o f t h e 

more fundamenta l rules are p resented later in this sec t ion . Figure 2 Is an empir ical 

a t t e m p t a t part ia l ly ordering the more common goals that people p u r s u e . T h e t r e e 

i n c l u d e s t h e goals l is ted a b o v e ; it is not meant to be a comprehens ive goal t r e e o f 

all s i g n i f i c a n t goals that may be pursued by people in our s o c i e t y . 

F i g u r e 2 : Goal t r e e f o r a normat ive p e r s o n . 

In t h e c a s e of s t o r y 6, the personality traits applied to J o h n promote his 

A - k n o w l e d g e goal t o a higher importance than the other th ree goals a t t h a t l e v e l , 

b u t k e e p t h e higher p reservat ioh goals (e.g. , P -se l f and P-family) as most important . 

T h e f a c t t h a t he Is th r i f t y , c r e a t e s the more speci f ic P-money goal (an i n s t a n c e o f 

t h e more g e n e r a l P -possess ions goal) and places this goal as hav ing h i g h e r 

I m p o r t a n c e than his A -possess ions goal in the goal t r e e . Fur thermore , his 

A - p o s s e s s i o n s goal is demoted below the other goals found at t h a t l e v e l In t h e 
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n o r m a t i v e goal t r e e . T h e f a c t that John is uncompromising makes all his goals in t h e 

t r e e more important to him than in the normative c a s e . Thus , w e r e p r e s e n t t h e 

meaning o f John 's c h a r a c t e r traits in 6 as a modification to the normative p e r s o n ' s 

g o a l t r e e . How c a n w e use this goal t ree representat ion? Le t us cont inue w i t h t h e 

s t o r y . 

(6 ) J o h n i s a v e r y i n q u i s i t i v e and uncompromising 
p e r s o n . He i s a l s o r a t h e r t h r i f t y in h i s 
p e r s o n a l a f f a i r s . One day he got an u n u s u a l l y 
I a r ge r e p a i r b i l l f o r h i s c a r . . . 

W h a t is J o h n l ikely to do about the repair bill? The f a c t that John's P - m o n e y goa l 

h a s h igh Importance s u g g e s t s that he may not be willing to par t w i th t h e l a r g e 

amount o f money requi red to pay the bill. His high importance A - k n o w goal s u g g e s t s 

t h a t he may w a n t to d i s c o v e r w h y the bill is unusually large; he may w a n t t o k n o w 

w h e t h e r h e is being c h e a t e d by the repair shop. John will pursue t h e s e t w o g o a l s 

w i t h more than usual determination; this is, in e s s e n c e , the meaning of J o h n be ing 

uncompromis ing . W e do not think that a reader of 6 would p red ic t a n y s p e c i f i c 

a c t i o n s on John 's par t , but understanding his goals helps one to u n d e r s t a n d t h e 

n a t u r e o f l a te r act ions that may follow in the s tory . W e be l ieve that it Is c ruc ia l f o r 

t h e r e a d e r t o be a w a r e of the fac t that two of the goals that John holds in h igh 

i m p o r t a n c e h a v e b e e n v io lated b y the unusually high repair bill . W i thout th is 

k n o w l e d g e one is unable to comprehend the entire s to ry . Furthermore, t h e g e n e r a l 

e x p e c t a t i o n should be made by the reader that John's act ions In t h e Immediate 

f u t u r e wil l p robab ly be attempts to fulfill either or both P-money and A - k n o w . W e 

I l l u s t r a t e th is claim b y giving the conclusion of the s to ry . 

(6 ) J o h n i s a v e r y i n q u i s i t i v e and uncompromising 
p e r s o n . He i s a l s o r a t h e r t h r i f t y i n h i s 
p e r s o n a l a f f a i r s . One day he got an unusual l y 
l a r g e r e p a i r b i l l f o r h i s c a r . John c a l l e d 
h i s b r o t h e r , a w e a l t h y lawyer , to take ca re 
o f the p r o b l e m . 
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Our I n t e r p r e t a t i o n of the last sen tence is that John's brother will p robab ly d i s p u t e 

t h e r e p a i r shop on John's behalf to lower the bill. This conclusion is a r r i v e d at In l ight 

o f t h e goa ls tha t J o h n is e x p e c t e d to be act i ve ly pursuing, P -money and A - k n o w . 

H o w d o e s call ing a w e a l t h y lawyer help John ach ieve t h e s e goals? T h e j o b o f a 

l a w y e r Is t o a c t as an agent furthering the goals of his c l ient . A l a w y e r may b e more 

s u c c e s s f u l a t get t ing the repair bill lowered . The retaining f e e a s s o c i a t e d w i t h 

hir ing a l a w y e r (v io lat ing P-money) may not apply b e c a u s e of the family relat ionship* 

T h e f a c t t h a t J o h n Is uncompromising supports our interpretat ion o f t h e c o n c l u s i o n ; 

J o h n is pursu ing his v io la ted goals as bes t he can . 

W h y did w e n e e d to genera te the expectat ions that John would pursue P - m o n e y 

a n d A - k n o w ? T h e a n s w e r Is: w e need to know John's goals in o rder t o c o r r e c t l y 

i n t e r p r e t t h e conc lus ion . John's goals come direct ly from the personal i ty t ra i t s o f t h e 

f i r s t t w o s e n t e n c e s . In order to il lustrate the n e c e s s i t y of determining J o h n ' s g o a l s 

b e f o r e In te rpre t ing the conclusion, consider the following similar s t o r y : 

(7 ) J o h n i s an a p a t h e t i c , h a p p y - g o - l u c k y p e r s o n . 
He i s a l s o somewhat o f a s p e n d t h r i f t . 
One day he go t an u n u s u a l l y la rge r e p a i r b i l l f o r 
h i s c a r . J o h n c a l l e d h i s b r o t h e r , a wea l thy l a w y e r , 
t o take c a r e o f the problem. 

O u r i n t e r p r e t a t i o n of this s t o r y Is that John may have w a n t e d some money t o p a y 

f o r h is repa i r bil l . His brother , being a weal thy lawyer , w a s a poss ib le s o u r c e f o r t h e 

n e e d e d money . ( In an Informal confirmation of our interpretat ions w e g a v e s t o r y 6 t o 

f i v e p e o p l e a n d 7 to f i v e other people. Everyone w a s asked to e x p l a i n t h e s t o r y 

t h e y r e a d , and , for the most part , their interpretations concur red w i th o u r s . ) J o h n , 

b e i n g a p a t h e t i c , a t t a c h e s little importance to his A -know goal . T h e f a c t t h a t h e Is a 

s p e n d t h r i f t means that he does not at tach much importance to his P -money goa l , b u t 

h e may g i v e more importance to A -possess ions or E - th lngs tha t c o s t m o n e y . 

F u r t h e r m o r e , someone wi th a low P-money is likely to not h a v e much money In h a n d . 

T h e r e f o r e , a reasonab le e x p e c t a t i o n is that John may be unable t o p a y t h e r e p a i r 

b i l l . F inal ly , a h a p p y - g o - l u c k y person does not bother to pursue his goals w i t h much 
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d e t e r m i n a t i o n . He is more in te res ted in the quickest solution to the p r e s e n t di lemma. 

W i t h t h e s e goals (or the lack thereof ) in consideration when w e in te rp re t t h e l a s t 

s e n t e n c e o f 7, w e conclude that John only cares about dismissing t h e problem o f 

t h e r e p a i r bill as quickly as possible, A loan or gift from his r ich brother fulf i l ls our 

e x p e c t a t i o n s of John 's probable behavior. 

I f 7 w e r e cont inued wi th "John's brother said he had a l ready loaned J o h n t o o 

much money. 1 1 w e would confirm our expecta t ion that John w a s asking f o r f inanc ia l 

a s s i s t a n c e . On the other hand, the above continuation following e v e n t 6 makes l i t t le 

s e n s e . Th is i l lust rates the f a c t that w e did not e x p e c t John to ask for money in 8 . 

T h e cont inuat ion is a response to a non -ex i s ten t e x p e c t a t i o n , t h e r e f o r e It Is n o t 

s u r p r i s i n g t h a t s u c h a continuation following s to ry 6 is rather puzz l ing . T h u s , 

d i f f e r e n t e x p e c t a t i o n s and, therefore , d i f ferent interpretations are p r o d u c e d b y t h e 

d i f f e r e n t p e r s o n a l i t y t ra i ts used in the two stor ies . 

T h e on ly d i f f e r e n c e b e t w e e n stor ies 6 and 7 is the character i za t ion o f J o h n ' s 

p e r s o n a l i t y b y a f e w personal i ty t raits . There fore , once again, w e re l ied o n 

g o a l - b a s e d Information Implied b y these character traits in order to i n t e r p r e t a s t o r y . 

T h i s s u g g e s t s tha t understanding stor ies where the charac te rs are d e s c r i b e d b y 

p e r s o n a l i t y t ra i t s is Inherent ly a goal -or iented p rocess . The unders tander c o n s i d e r s 

o n l y c e r t a i n i n f e r e n c e s and certain interpretations of spec i f i c b e h a v i o r s on t h e 

b a s i s o f t h e in fe r red goals and motivations of the primary c h a r a c t e r s . For i n s t a n c e , 

in i n t e r p r e t i n g s t o r y 6 one could infer that John would ask his brother for money , f o r 

a n e w c a r , fo r moral support , or for a suggest ion of a less e x p e n s i v e repa i r s h o p . 

N o n e o f t h e s e I n f e r e n c e s are made in interpreting 6 b e c a u s e the u n d e r s t a n d e r 

a l r e a d y e x p e c t s John's actions to be in se rv i ce of part icular goa ls . T h u s , 

g o a l - o r i e n t a t i o n Is a general method of pruning spurious i n f e r e n c e s . In o r d e r t o 

c a r r y o u t t h e g o a l - d i r e c t e d inference process , w e must f i rs t c o n s t r u c t t h e goa l 

t r e e s f o r t h e peop le d e s c r i b e d b y personality t rai ts . The goal t r e e s are c o n s t r u c t e d 

f rom t h e n o r m a t i v e - p e r s o n goal t ree modified by the goals implicit in t h e c h a r a c t e r 

t r a i t s . 
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PERSONALITY TRAIT 
1 GOALS ANO THEIR IMPORTANCE 
1 ( d e v i a t i o n s from the s o c i a l l y 
1 accepted norm) 
i 

Ambi t i OU9 
T — — 

1 A - p o s s e s s i o n s ( s e l f , + ) h i g h e r 
1 A - s c o n t ( s e l f . o t h e r s , + ) h i g h e r 
1 P - a n y t h i n g ( o t h e r s , + ) lower 
1 A - k n o w ( s e i f , + ) s l i g h t l y h i g h e r 

2) C u r i ous 1 A - k n o w ( s e 1 f , + ) h i gher 

3) P r u d e n t 1 P - a n y t h i n g ( s e l f , + ) h i g h e r 
1 P - a n y t h i n g ( o t h e r s , + ) s l i g h t l y -
1 h i gher 

4) S p e n d t h r i f t 1 P-money ( se l f ,4-) lower 
1 P - p o s s e s s i o n s ( s e l f , + ) s l i g h t l y -
1 lower 
1 E - t h i ngs/ that/cos t/money (se 1 f f 4-) 
1 s1i gh 11y h i g h e r 

5 ) V i n d i c t i v e 1 P - a n y t h i n g ( o t h e r s who have caused 
1 goal f a i l u r e . - ) h i g h e r 

G) P o w e r h u n g r y 1 A - s c o n t ( s e l f , o t h e r s . + ) h i g h e r 

7) Compas9 i o n a t e 1 P - h e a 1 t h ( o t h e r s , + ) h i g h e r 
1 P - a n y t h i n g ( o t h e r s , + ) s l i g h t l y -
\ h i gher 
1 E - u n p l e a s a n t e x p e r i e n c e ( o t h e r s , - ) 
1 h i gher 

8) P1ayboy 1 E - s e x ( s e l f . + ) h i g h e r 
1 E - a n y t h i n g ( s e l f , + ) s l i g h t l y -
1 h i gher 
1 A - l u x u r i o u s p o s s ( s e l f , + ) h i g h e r 
1 P-money ( se l f , + ) s l i g h t l y lower 

9 ) s e 1 f - c e n t e r e d 1 < a n y - g o a l > ( s e l f , + ) s l i g h t l y -
I h i gher 
1 < a n y - g o a l > ( o t h e r s f + ) lower 

18) B e l 1 i g e r e n t 1 A - s c o n t ( s e l f , o t h e r s , + ) s l i g h t l y 
1 h i gher 
1 Cause g o a l - c o n f 1 i c t s 

--4-

T a b l e 2 : G o a l - o r i e n t e d p e r s o n a l i t y t r a i t s . 

T a b l e 2 l is ts the deviat ions from the social normative goal t r e e for e a c h goa l 

implicit in va r ious personal i ty t ra i ts . For instance, an ambitious p e r s o n a t t r i b u t e s 

h i g h e r impor tance to the goals of increasing his social s ta tus ( i .e . , p o w e r a n d 

p r e s t i g e ) , his w e a l t h , and his worldly possess ions . Ambition also Implies l e s s c o n c e r n 
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f o r t h e goals o f o t h e r s , especia l ly if any of their preservat ion goals conf l i c t w i t h t h e 

ambit ious pe rson ' s A - g o a l s . Thus the goal t ree of an ambitious p e r s o n Is t h e 

n o r m a t i v e p e r s o n ' s goal t ree (f igure 2) with the above goals ra i sed or l o w e r e d in 

i m p o r t a n c e accord ing to the entr ies in table 2. 

In [ 3 ] , w e d i s c u s s a s e t of inference rules that focus the in fe rence p r o c e s s b y 

a n a l y z i n g t h e goal t r e e to determine the sub jec t i ve l y most interest ing a s p e c t s o f a 

s i t u a t i o n . T h e s e rules also apply to personal i ty - t ra i t goal t r e e s , as i l lus t rated b e l o w . 

W e p r e s e n t some of the more widely -appl icable rules: 

RULE 1 I f p r o g r e s s towards a goal can be ach ieved by 
a p a r t i c u l a r c o u r s e of a c t i o n , that course o f 
a c t i o n s h o u l d be p u r s u e d . 

RULE 2 : I f a p o s s i b l e course of a c t i o n v i o l a t e s a g o a l , 
i t s h o u l d be a c t i v e l y a v o i d e d . 

RULE 3 : I f a c o u r s e o f a c t i o n a f f e c t s two g o a l s , and 
I ho o t h e r r u l e s determine which goal to focus 

o n , the e f f e c t on the h i g h e r - i m p o r t a n c e goal 
d e t e r m i n e s whether the course of a c t i o n s h o u l d 
be p u r s u e d . 

RULE 4 : R e l a t i v e importance l i n k s in a goal t r e e a r e 
t r a n s i t i v e . 

L e t us a p p l y t h e s e rules to the interpretation of the following t w o stor ies* 

(8 ) J o h n , an arnbt t ious lawyer , had to dec ide whether 
t o a c c e p t the l u c r a t i v e GM c o n t r a c t or devote h i s 
t ime t o the f r e e l e g a l - a id s o c i e t y . I t d i d not 
t a k e long to make up h i s mind. 

(3 ) J o h n , a v e r y compassionate lawyer , had to d e c i d e 
w h e t h e r t o a c c e p t the l u c r a t i v e GM c o n t r a c t o r 
d e v o t e h i s time to the f r e e l e g a l - a id s o c i e t y . 
I t d i d n o t take long to make up h i s mind. 
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T h e d e c i s i o n confront ing John in both stor ies is whether to pursue t h e goa ls o f 

A - m o n e y ( J o h n , + ) and A -scont ( John ,o thers ,+ ) , or to help others fulfill thei r P - g o a l s . In 

t h e normat i ve p e r s o n goal t r e e , the two A-goals are somewhat more important t h a n 

t h e P - a n y t h i n g ( o t h e r s , + ) goal . The f a c t that John is ambitious ra ises the impor tance 

o f his s e l f - c e n t e r e d A -goa ls and further lowers the importance of helping o t h e r s 

fulf i l l the i r P - g o a l s . Applying rule 3 (and 4 if n e c e s s a r y ) w e conc lude t h a t J o h n wil l 

p u r s u e his A - m o n e y and A - s c o n t goals. Therefore , according to rule 1, J o h n p r o b a b l y 

m a d e up his mind t o a c c e p t the GM contract . 

O n t h e o t h e r hand, if w e modify the normative person goal t r e e b y t h e e n t r y f o r 

" c o m p a s s i o n a t e " In table 2, w e find that P-goals of others inc rease in importance* 

T h i s means t h a t P -anyth ing(others ,+ ) is roughly equal In importance w i t h J o h n ' s 

A - m o n e y and A - s c o n t goals in s to ry 9. Which w a y did John make up his mind? W e 

c a n n o t te l l un less w e h a v e some w a y to measure the re lat ive inc rease in impor tance 

o f t h e P - g o a l s wi th r e s p e c t to the base d i f fe rence in importance b e t w e e n 

P - a n y t h i n g ( o t h e r s , + ) and the t w o A-goals in the original normative p e r s o n goa l t r e e . 

An a l t e r n a t i v e solut ion to this problem involves taking pragmatic c o n s i d e r a t i o n s o f 

s t o r y te l l ing into account when formulating John's goal t r e e . W h y w e r e w e to ld t h a t 

J o h n Is v e r y compass ionate? This fac t must have some r e l e v a n c e to t h e r e s t o f t h e 

s t o r y . T h e on ly r e l e v a n c e it could have is to a f f e c t John's dec is ion . If w e u s e d a 

n o r m a t i v e goal t r e e for John , w e would e x p e c t his decis ion to f a v o r a c c e p t i n g t h e 

GM c o n t r a c t . In o rder to a f f e c t John's decision ( i .e. , r e v e r s e It) w e must c h a n g e t h e 

r e l a t i v e ranking o f his goals with r e s p e c t to importance. T h e r e f o r e , the r e a d e r o f 9 

wi l l p r o b a b l y g u e s s that John's goal of P -anyth ing(others ,+) t a k e s on g r e a t e r 

I m p o r t a n c e than his A -money and A - s c o n t goals. 

T h e a b o v e d iscuss ion s u g g e s t s that social prototypes might be a use fu l c o n c e p t 

t o h a v e , d e f i n e d In the same spirit as Rosch's semantic p r o t o t y p e s [ 9 ] and R ich 's 

p r e f e r e n c e s t e r e o t y p e s [ 8 ] . As a f i rs t -o rder approximation one c a n u s e a s i n g l e 

n o r m a t i v e - p e r s o n soc ia l p ro to type , def ined by the goals and re la t i ve impor tance 

r e l a t i o n s o f f i gu res 1 and 2. However , extending our notion of normative goal t r e e 
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o n e c a n d e f i n e o the r s u c h t r e e s , each corresponding to a wel l de f ined soc ia l c l a s s 

( " r o l e t h e m e " in Schank and Abelson's notation [ 1 3 ] ) . Thus , w e c a n s a y t h a t 

s o m e o n e is "ambitious for a bum", "honest for a polit ician", or "more pious t h a n a 

p r i e s t " . In t h e s e c a s e s the personality traits are def ined as the same d e v i a t i o n s 

f rom t h e norm, but the norm itself has been temporarily redef ined b y t h e s o c i a l 

p r o t o t y p e and its corresponding relat ive- importance goal t r e e . 

5. How Personality Traits Constrain the Application of Planning and 
Counterplanning Strategies 

I t is o f t e n usefu l for an understander to predict the t y p e of planning o r 

c o u n t e r p l a n n i n g s t r a t e g i e s that a person is likely to u s e . Le t us def ine w h a t w e 

m e a n b y planning or counterplanning s t ra teg ies . A planning s t r a t e g y Is a b a s i c 

p lanning method appl icable to di f ferent c i rcumstances, such as bargaining f o r a n d 

o b j e c t or invoking a social obligation to get another person to do one 's b idding are 

plann ing s t r a t e g i e s . T h e s e planning units are d iscussed in [ 1 3 ] w h e r e t h e y are 

c a l l e d p i a n b o x e s . Counterplanning s t rateg ies are more complex means o f a c h i e v i n g 

o n e ' s goa ls in s p i t e of other part ies act ive ly trying to p r e v e n t one's goal fu l f i l lment . 

E x a m p l e s o f counterplanning s t rateg ies include threatening higher goals o f an 

o p p o n e n t t o d i v e r t his e f fo r ts away from blocking one's goals, and es tab l i sh ing a 

mutual g o a l - b l o c k a g e situation, thereby being in a position to negot ia te a reso lu t ion 

t o t h e mutual goal blocking act ions. Counterplanning s t ra teg ies are d e v e l o p e d in 

[ 3 , 4 ] t o model polit ical reasoning and planning in other a d v e r s a r y s i tua t ions . All 

s t r a t e g i e s h a v e " t r ick opt ions" , such as bargaining or negotiating in bad f a i t h . 

P e r s o n a l i t y t ra i ts may s u g g e s t that certain s t ra teg ies are more l ikely t o be 

a p p l i e d b y a g i v e n person that is generally the c a s e . For example , a bul ly wil l use 

t h r e a t s and o v e r p o w e r s wi th greater f requency and less hes i tat ion t h a n most 

p e o p l e . More o f t e n , personal i ty traits constrain the application of counterp lann ing 

s t r a t e g i e s . A timid person Is unlikely to use threats ; an honest pe rson will not use 

t r i c k o p t i o n s . 

C o n s i d e r t h e fol lowing fragment of a conversat ion overheard on a b u s : 
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(10) F ragment o f a c o n v e r s a t i o n . 

P e r s o n 1 - Do you remember o l d Ed? 

P e r s o n 2 - You mean the incompetent salesman who t r i e s 
to cheat in our c a r d games? 

P e r s o n 1 - Y e a h , he asked me f o r a r a i s e today . I p u l l e d 
o u t h i s employee r e c o r d and you can imagine 
what I t o l d h im! 

W e c e r t a i n l y c a n Imagine that "old E d " did not ge t his ra ise . How do w e k n o w 

t h i s ? H o w d o e s p e r s o n 1 know that person 2 will understand him? T h e a n s w e r t o 

b o t h o f t h e s e quest ions is determined by what w e as readers (and p e r s o n 2 dur ing 

t h e c o n v e r s a t i o n ) know about "old E d " . Namely, he is d ishonest and i n c o m p e t e n t . 

T h i s means t h a t he is willing to use t r ick-opt ion s t ra teg ies against his b o s s , a n d h e 

is u n a b l e t o c h o o s e or c a r r y out the appropriate s t ra teg ies In his job as s a l e s m a n . 

T h u s , Ed ' s b o s s has t w o reasons for denying the ra ise , cor responding t o t h e 

f o l l o w i n g t w o ru les : 

RULE 5 : MAKING ENEMIES 
I f an a c t o r X r e p e a t e d l y c o u n t e r p l a n s a g a i n s t 
a c t o r Y , Y w i l l not h e l p X ach ieve any g o a l s i n 
the f u t u r e . 

REFINEMENT I f X i s s u c c e s s f u l in h i s c o u n t e r p l a n n i n g , 
Y may pursue the goal o f t e r m i n a t i n g 
any subsumption s t a t e that enables X 
to c o u n t e r p l a n a g a i n s t Y. 

RULE 2 : I f a p o s s i b l e c o u r s e of a c t i o n v i o l a t e s a 
g o a l , i t s h o u l d be a c t i v e l y a v o i d e d . 

T h e f i r s t r e a s o n w h y old Ed's boss should deny the ra ise is t h a t E d h a d 

r e p e a t e d l y counte rp lanned against his boss by trying to cheat at c a r d s , a p p a r e n t l y 

w i t h l i t t le s u c c e s s . Thus , according to rule 5, Ed's boss should not b e e x p e c t e d t o 

h e l p E d b y g iv ing him the reques ted raise. It is interest ing to note t h a t if E d h a d 

s u c c e e d e d In r e p e a t e d l y counterplanning against his boss then t h e re f inement o f 
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r u l e 5 Is d i r e c t l y appl icable . The boss could fire Ed, thus terminating the subsumpt ion 

s t a t e t h a t makes Ed's boss vulnerable to Ed's t r ick-opt ion s t r a t e g i e s . T h e s e c o n d 

r e a s o n w h y the boss should deny the raise is that giving Ed more money v i o l a t e s t h e 

A - m o n e y goal that all bus inesses have . Thus, rule 2 v e t o s any raise to E d . If E d w a s 

n o t i n c o m p e t e n t he would make more money for the business thus no A - m o n e y g o a l 

w o u l d b e v i o l a t e d and rule 2 would not apply. (Bus inesses h a v e goals too . In f a c t , 

t h e y h a v e goal t r e e s , j us t like nations, individuals and most o ther inst i tut ions in o u r 

s o c i e t y . ) 

T a b l e 3 p r e s e n t s some personal i ty traits and the t y p e s of s t r a t e g i e s l ikely t o b e 

e m p l o y e d b y the person with the respec t i ve trait . 
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PERSONALITY TRAIT 
- -+-

mmm J.. 

TYPES OF SUGGESTED PLANNING 
AND COUNTERPLANNING STRATEGIES 

( d e v i a t i o n s from s o c i a l norm) 

Ambi t i o u s H i q h e r - o r d e r p l a n boxes ( e . g . , 
THREATEN, OVERPOUER) and 
c o u n t e r p I a n n i n q s t r a t e q i e s 
( e . g . , BLOCK-HIGHER-GOAL). 

T r i c k - o p t i o n s i f n e c e s s a r y . 
No compromises i f p o s s i b l e . 

2) T r u s t w o r t h y 

| 
No t r i c k - o p t i o n s used . 

P r e f e r e n c e f o r l o w e r - o r d e r 
s t r a t e g i e s and compromises. 

3) D i s h o n e s t I T r i c k - o p t i o n s used 

4) U n s c r u p u l o u s 
! 

H i q h e r - o r d e r s t r a t e g i e s , t r i c k -
o p t i o n s used d i s r e g a r d i n g a l l 
n e g a t i v e e f f e c t s on o t h e r s . 

5 ) C o m p a s s i o n a t e 

| 
S t r a t e q i e s chosen not to harm 

o t h e r s and, i f p o s s i b l e , to h e l p 
o t h e r s f u l f i l l t h e i r g o a l s . 

6 ) C a p a b l e Make c o r r e c t d e c i s i o n s i n 
s e l e c t i n g the proper s t r a t e g i e s 
f o r each s i t u a t i o n . C a r r y i n g 
out s t r a t e g i e s w i t h o u t e r r o r s . 

7) I n c o m p e t e n t Random or e r r o r - p r o n e c h o i c e o f 
s t r a t e g i e s . P o s s i b l y not aware 
of some s t r a t e g i e s . 

8 ) Be I I i g e r e n t 

— + -

C h o i c e of s t r a t e g i e s to maximize 
p l a n - c o n f l i c t s w i t h o t h e r s . 
H i q h e r - o r d e r s t r a t e g i e s used 
when not n e c e s s a r y . 

T a b l e 3 : M e a n s - o r i e n t e d p e r s o n a l i t y t r a i t s . 

W e e m p h a s i z e that it Is important to understand the s t ra teg ies implied b y c e r t a i n 

c h a r a c t e r t r a i t s . Without analyzing the s t rateg ies in the prev ious example w e w o u l d 

n o t h a v e b e e n able t o invoke rule 5 because w e would not h a v e d i s c o v e r e d t h e 

r e l e v a n c e o f t h e r e p e a t e d counterplanning on Ed's par t . T h e s imple -minded 

a l t e r n a t i v e t o analyz ing the goals and s t rateg ies underlying persona l i t y t ra i t s is t o 

a s s o c i a t e all poss ib le outcomes with each trait . For instance, under " I n c o m p e t e n t " 

o n e w o u l d h a v e to s to re (and consider each time this trait Is ment ioned) t h a t o n e 

m a y b e d e n i e d ra i ses , f i red from the job, abandoned b y one's f r iends , s c o r n e d by 
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n e i g h b o r s , do bad ly in s tud ies , lose at most games, have an unhappy l i fe , h a v e a 

r a t h e r low inte l l igence , e t c . ad infinitum. This method of d i rec t l y a s s o c i a t i n g 

b e h a v i o r s w i t h personal i ty traits has many drawbacks , s u c h as the s h e e r s i z e a n d 

i n e f f i c i e n c y o f the memory required to store all behaviors a s s o c i a t e d w i t h all 

c h a r a c t e r t r a i t s . 

L e t us c o n s i d e r a d i f fe rent reason w h y such a method is insuf f ic ient . How do w e 

d e a l w i t h the following t y p e of character izat ion? "Millard Fillmore w a s an 

i n c o m p e t e n t p r e s i d e n t . " C lear ly , w e do not mean that Fillmore w a s s c o r n e d b y his 

n e i g h b o r s and did badly on his studies . On the other hand, most o f t h e a b o v e 

c h a r a c t e r i z a t i o n s w e r e true of Galileo. (He was f i red, sco rned , laughed a t , a n d h e 

l e d an u n h a p p y l i fe. ) W e would not s a y that Galileo was incompetent . Qu i te t h e 

c o n t r a r y , he appl ied the proper s t rategies to phys ics problems, wh i le his 

c o n t e m p o r a r i e s may h a v e been the real incompetents. H e n c e , t h e t r a i t 

" i n c o m p e t e n c e " r e f e r s to a person's ability to formulate and c a r r y out p lans , r a t h e r 

t h a n a n y s p e c i f i c t y p e of behavior . 

T h e s t r a t e g y - b a s e d personal i ty traits are def ined in terms of dev ia t ions from t h e 

s o c i a l norm, In t h e same manner that w e defined goa l -based personal i ty t r a i t s . T h u s , 

a s s e r t i n g tha t Millard Fillmore w a s an incompetent pres ident means that he is l e s s 

c o m p e t e n t than o ther pres idents with respec t to his planning and counterp lann ing 

ab i l i t ies in his of f ic ia l role as president . We have , however , a much n a r r o w e r s o c i a l 

norm fo r judg ing the competence of presidents . Both the comparison s e t o f p e o p l e Is 

smal le r , and the domain of application of the s t ra teg ies upon which he is j u d g e d is 

much b e t t e r d e f i n e d . T h e same principle applies when w e re fe r to a c a p a b l e j a n i t o r 

o r a b e l l i g e r e n t p r ies t . W e would not e x p e c t a capable janitor to make c o r r e c t 

s t r a t e g y dec i s ions In International politics, nor would w e e x p e c t a be l l igerent p r i e s t 

t o s e e k o u t f i s t f i gh ts . 
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6. Combining Personality Traits 

P e r s o n a l i t y t ra i ts combine with each other and with other personal a t t r i b u t e s 

s u c h a s role t h e m e s . (A role theme is a character izat ion of a person 's pos i t ion in 

s o c i e t y , l a r g e l y determined by the person's profession - s e e [ 1 3 ] . ) T h e e x a m p l e s 

w e j u s t d i s c u s s e d are interact ions of personality traits with role themes . T h e ro le 

t h e m e d e f i n e s the normative s e t of people with r e s p e c t to wh ich t h e p e r s o n a l i t y 

t r a i t d e f i n e s a dev ia t ion . As w e d iscussed , the role theme c a n also d e f i n e t h e 

d imens ion o f appl icabi l i ty of the personality trait . An incompetent p r e s i d e n t Is 

i n c o m p e t e n t w i th r e s p e c t to his duties as pres ident . An unscrupulous l a w y e r is l ike ly 

t o u s e t h e h i g h e r - o r d e r s t ra teg ies and not worry about the c o n s e q u e n c e s o f his 

a c t i o n s upon t h e goals of o thers only within the confines of his role as a lawyer* T h e 

u n s c r u p u l o u s l a w y e r might be considerate with fr iends or family o u t s i d e t h e 

c o u r t r o o m , r e g a r d l e s s of how he carr ies out his professional ac t i v i t i es . 

P e r s o n a l i t y t ra i ts combine with each other to g ive a more complete p i c t u r e o f a 

p e r s o n ' s goal t r e e and the s t ra teg ies he is willing to use In further ing his g o a l s . Our 

p r e v i o u s e x a m p l e s included seve ra l instances where more than one p e r s o n a l i t y t r a i t 

w a s u s e d t o d e s c r i b e a person . AH of these examples had one Important p r o p e r t y in 

common: E a c h personal i t y trait dealt with d i f ferent personal goals or d i f f e r e n t s e t s 

o f s t r a t e g i e s . For ins tance a descript ion of John as inquisit ive, t r u s t w o r t h y , t h r i f t y , 

a n d c a p a b l e is simple to formulate. John has high A -know, high P -money , d o e s n o t 

u s e t r i ck op t ions , and s e l e c t s and applies s t rateg ies co r rec t l y . What h a p p e n s w h e n 

t w o p e r s o n a l i t y t ra i ts descr ibe the same goal or deal wi th the appl icat ion o f t h e 

s a m e s e t o f s t r a t e g i e s ? 

W e d e v e l o p e d a s e t of heurist ics for combining personal i ty t ra i t s . C o n s i d e r a 

p e r s o n d e s c r i b e d b y t rai ts A and B, where A and B are def ined in terms o f t h e i r 

d e v i a t i o n s from t h e normative person. A and B consist of a list o f a t t r i b u t e - r a n k 

p a i r s . An a t t r ibute Is either the name of a goal or the name o f a 

planning/counterp lanning s t r a t e g y . In the former c a s e , the rank tel ls how much more 

( o r l e s s ) Important that goal is to the person descr ibed than to the normat i ve 
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p e r s o n . In t h e la t te r c a s e , the rank encodes the person's re lat ive p red ispos i t ion t o 

a p p l y t h e s t r a t e g y (again with r e s p e c t to the normative person ) . T h e ru les b e l o w 

e n c o d e our p r o c e s s for combining traits A and B. 

R u l e 6 : COMPLEMENTARY DESCRIPTIONS. 
Take the u n i o n o f a l l the a t t r i b u t e s that 
appear i n o n l y one of the two t r a i t s . 

R u l e 7 : RESOLUTION CRITERIA . 
I f the a t t r i b u t e appears in both t r a i t s A and B, 
c o n s i d e r the two r a n k i n g s and app ly the f o l l o w i n g 
r u l e s : 

R u l e 8 : CONTRADICTORY TRAITS. 
I f b o t h r a n k i n g s have a h i g h magnitude, but 
o p p o s i t e s i g n , the two t r a i t s cannot be combined, 
( e . g . A generous m i s e r , and a coward ly b r a v e 
p e r s o n a r e i n s t a n c e s of c o n t r a d i c t o r y t r a i t s . ) 

R u l e 9 : REINFORCEMENT OF EXTREMES. 
I f b o t h r a n k i n g s have a h i g h magnitude and the 
same s i g n , a s s e r t the a t t r i b u t e w i t h a r a n k i n g 
s l i g h t l y l a r g e r than the maximum of the two 
o r i g i n a l r a n k i n g s , ( e . g . , An u n s c r u p u l o u s , 
v i n d i c t i v e p e r s o n i s more l i k e l y to v i o l a t e 
o t h e r p e o p l e * s g o a l s than someone who i s 
m e r e l y v i n d i c t i v e , o r j u s t u n s c r u p u l o u s . ) 

R u l e 18: DAMPENING MINOR VARIATIONS. 
I f the magnitude o f both r a n k i n g s i s 
s m a l l , bu t the s i g n s o p p o s i t e , d e l e t e 
t h i s a t t r i b u t e from the combined t r a i t , 
as i t i s o f l i t t l e importance and u n c e r t a i n 
c o n s i s t e n c y . 

R u l e 11: PREFERENCE TO EXTREMES. 
I f none o f the above r u l e s a p p l y , average the 
two r a t i n g s , but g i v e g r e a t e r weight to the 
r a t i n g w i t h the h i g h e r magnitude. 

T h e heur i s t i c rules w e r e empirically der ived by analyzing many pe rsona l i t y t r a i t s 

in to t h e i r component at t r ibutes and recombined in d i f ferent w a y s . Our ru les w e r e 
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imp lemented as a simple production system (like PSG [ 7 ] ) that g e n e r a t e s i n t u i t i v e l y 

p l a u s i b l e p e r s o n a l i t y t ra i t combinations. This is only a small par t o f our la rger p r o j e c t , 

r e c e n t l y u n d e r w a y , t o use personal i ty traits as part of an i n t e g r a t e d s t o r y 

u n d e r s t a n d i n g s y s t e m . 

7. Reactions Upon Failure of Strategies 

M a n y p e r s o n a l i t y t ra i ts contain information about people that cannot b e e n c o d e d 

in t e r m s o f goal t r e e s or p r e f e r e n c e s for certain t y p e s of s t r a t e g i e s . H o w e v e r , 

p e r s o n a l i t y t ra i t s In genera l descr ibe some a s p e c t of the individual t h a t d e v i a t e s 

f rom t h e s o c i a l l y - d e f i n e d , normative person. The a s p e c t s of personal i t y t r a i t s t h a t 

a r e o u t s i d e t h e s c o p e of our investigation include emotional and a t t l tud ina l 

a t t r i b u t e s ( b u t s e e [ 1 4 ] ) . For instance there is more to a sensuous p e r s o n t h a n a 

p e r s o n w h o s e goal o f E -p leasure is high. Similarly, goals or s t r a t e g i e s a lone c a n n o t 

f u l l y d e s c r i b e " m e e k " , "moody" or "outgoing" people. 

T h e r e Is , h o w e v e r , one other a s p e c t to personal i ty traits that c a n be u s e f u l l y 

i n v e s t i g a t e d wi th in our paradigm. People have d i f ferent react ions t o w a r d s u c c e s s o r 

f a i l u r e o f the i r planning and counterplanning e f fo r ts . Some personal i t y t ra i t s imply 

c e r t a i n t y p e s of behav ior . A contented or aesthet ic person will h a v e a much more 

r e s t r a i n e d r e a c t i o n t o s u c c e s s than an ambitious person, who is l ikely t o b e s p u r r e d 

o n t o f u r t h e r a c h i e v e m e n t s by his past s u c c e s s . S ince most s t o r i e s d e a l w i t h 

a t t e m p t s t o fulfi l l goals that fail repeated ly before (and if ) s u c c e s s Is e v e r r e a c h e d , 

w e f o c u s on r e a c t i o n s to failure situations. The following table inc ludes s e v e r a l 

p e r s o n a l i t y t ra i t s that imply c lasses of behavior upon fai lure. 
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PERSONALITY TRAIT 

- + 

1 REACTIONS TO FAILURE OF PLANNING 
1 AND COUNTERPLANNING STRATEGIES 
1 ( d e v i a t i o n s from s o c i a l norm) 

.. _ . ... . — -

1) P e r s i s t e n t 
"* "f" — — — « — — — — — — — a» mm-m— — « «• «• « 

1 T r y p lan many times befo re 
1 abandoning. Then, i f p o s s i b l e . 
1 t r y new p lan to f u l f i l l the 
1 same g o a l . 

2) Ambi t i o u s 1 F r u s t r a t i o n . 
1 T r y new p lan i f p o s s i b l e . 
1 Otherwise immediately pursue 
1 another g o a l . 

3) R e s o u r c e f u l 1 Ana lyze f a i l u r e to c o r r e c t the 
1 p l a n or to choose a more 
1 a p p r o p r i a t e s t r a t e g y . 

4) H a p p y - g o - l u c k y 1 Abandon p lan and p o s s i b l y goal 
1 i f not too important . 
1 No f r u s t r a t i o n r e a c t i o n . 

5) D e p r e s s e d 
( o r Down-hear ted ) 

1 F r u s t r a t i o n . 
1 Probab ly abandon p lan and g o a l . 

6) V i n d i c t i v e 1 T r y to blame o t h e r s fo r f a i l u r e . 
1 D i r e c t counterp lann ing e f f o r t 
1 to b lock the goa ls of whoever 
1 caused the f a i l u r e . ( T h i s o f t e n 
1 takes g r e a t e r importance than 
1 the o r i g i n a l g o a l . ) 

7) P a t i e n t 1 No o v e r t f r u s t r a t i o n * 
1 T r y same or d i f f e r e n t p l a n , 
1 p o s s i b l y a f t e r some time has 
1 e l a p s e d . 

-4— 

T a b l e 4s React i o n - t o - fa i l u re c l a s s i f i c a t i o n of 
persona I i t y t r a i t s . 

In o r d e r to s e e how the information in table 4 may be used in the unders tand ing 

p r o c e s s , cons ider the following stor ies: 
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(11) J o h n i s a v i n d i c t i v e p e r s o n . Uhen h i s v e g e t a b l e 
g a r d e n uas dug up by B i l l ' s dog. he p i c k e d up 
t h e h e a v y s h o v e l and went to B i l l ' s house. 

(12) J o h n i s a r e s o u r c e f u l p e r s o n . Uhen h i s v e g e t a b l e 
g a r d e n was dug up by B i l l ' s dog, he p i c k e d up 
t h e h e a v y shove l and went to B i l l ' s house. 

Q U E S T I O N : Why d i d J o h n go to B i l l ' s house w i t h the 
s h o v e l ? 

E a c h s t o r y s u g g e s t s a d i f ferent c lass of answers to the ques t ion . In 11 t h e 

a n s w e r is t h a t J o h n w a n t s to get back at Bill. We do not know w h e t h e r he wil l u s e 

t h e s h o v e l to o v e r p o w e r Bill, dig up Bill's garden in r e v e n g e , or some o t h e r 

c o u n t e r p l a n n i n g a c t . In 12 the most logical explanation seems to be tha t John* w a n t s 

Bill t o f i x up his ga rden , Informing Bill that it is his responsibi l i ty . In a n y c a s e , 

w h a t e v e r ac t ion John intends in 12 Is focused on the goal of repair ing his d a m a g e d 

g a r d e n . In 11 the s t ronger e x p e c t a t i o n is that John wants r e v e n g e for t h e d a m a g e . 

T h e s e g e n e r a l e x p e c t a t i o n s , coming from table 4, help to guide the u n d e r s t a n d e r in 

f u r t h e r in te rp re ta t ion of either s to ry . Consider the following as a p o s s i b l e 

c o n t i n u a t i o n to 11 and 12: 

C O N T I N U A T I O N : J o h n s t a r t e d d i g g i n g top s o i l from B i l l ' s 
y a r d . 

In s t o r y 11 this continuation is interpreted as r e v e n g e for w h a t Bill's dog d id t o 

h is g a r d e n , but in 12 the same continuation makes more s e n s e as a par t o f a p lan t o 

r e p a i r J o h n ' s g a r d e n . Top soil Is n e c e s s a r y for a garden. T h e reason fo r t h e t w o 

d i v e r g i n g in te rpre ta t ions Is the understander 's d i f ferent e x p e c t a t i o n s about J o h n ' s 

c u r r e n t l y a c t i v e goal . In 11 the continuation is f i rst In terpreted In l ight o f t h e 

e x p e c t e d r e v e n g e , and a plausible interpretation is found. H e n c e , an i n f e r e n c e 

mechan ism modeling human understanding need not (should not ) look f u r t h e r . In 12 

t h e cont inuat ion is In te rpreted in light of the e x p e c t a t i o n that J o h n is t r y i n g t o 

r e p a i r his g a r d e n . As be fo re , a plausible interpretation Is found fo r John 's a c t i o n 
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(s temming from the use of topsoil) and one needs to make no other I n f e r e n c e s . 

8. Conclusion 

P e r s o n a l i t y t ra i ts def ine a goa l -based c o n t e x t in which to in te rp re t f u r t h e r 

e v e n t s in a s t o r y . Without this c o n t e x t no explanation can be found fo r many 

e v e n t s . If t h e continuation above occurred as a sen tence b y i tse l f , w e cou ld make 

a n y number of i n f e r e n c e s as to John's possible intent. He could be digging worms t o 

g o f i sh ing , lay ing the foundation to Bill's house, planting t r e e s , or be building a dam 

w i t h t h e so i l . Nei ther t h e s e nor other spurious in ferences n e e d to b e made In 

i n t e r p r e t i n g t h e continuation as part of s tory 11 or 12. 

Some p e r s o n a l i t y t ra i ts , such as ambition, encode Information about all t h r e e 

a s p e c t s d i s c u s s e d a b o v e : the relat ive importance of goals, t e n d e n c i e s t o w a r d s 

invok ing c e r t a i n s t r a t e g i e s , and reactions to s u c c e s s or fai lure. O ther p e r s o n a l i t y 

t r a i t s f o c u s on one spec i f i c a s p e c t with a higher degree of c e r t a i n t y . For i n s t a n c e , 

d i s h o n e s t y r e f e r s only to a will ingness to use tr ick-opt ion s t r a t e g i e s , but t h e r e a d e r 

i s c e r t a i n of this a s p e c t of a person's personal ity . Ambition, on the o t h e r h a n d , 

s u g g e s t s many more t y p e s of goals and s t rateg ies , but wi th a smaller d e g r e e o f 

c e r t a i n t y . An ambitious person will probably use the h igher -order s t r a t e g i e s , b u t w e 

c a n e a s i l y c o n c e i v e of an ambitious sc ient ist who does not s p e n d his t ime 

t h r e a t e n i n g , o v e r p o w e r i n g , or deceiv ing people. 

T h e u s e f u l n e s s of our analysis of personality traits will, In part , be d e c i d e d b y our 

c u r r e n t p r o j e c t , w h e r e w e are implementing a sys tem that infers and a p p l i e s 

p e r s o n a l i t y t ra i t s In the p r o c e s s of interpreting natural language a c c o u n t s o f human 

c o n f l i c t s i tua t ions . In our s y s t e m , personality traits are used to help p r e d i c t t h e 

e x i s t e n c e , natu re and s c o p e of the inter -personal conf l icts as wel l as f o c u s i n g t h e 

a t t e n t i o n o f t h e unders tander on the more promising paths towards reso lv ing t h e s e 

c o n f l i c t s . 
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