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I. A Story Understander 

This paper sketches a method of p a t t e r n -
matching and inference appl ied by a program 
ca l led SAM [1] to read newspaper a r t i c l e s about 
car acc idents , s ta te v i s i t s , t r a i n wrecks, e t c . 
Here is an example of a s tory SAM has processed, 
which i l l u s t r a t e s the depth of comprehension t h i s 
method enables i t to achieve: 

Sunday morning Enver Hoxha, the Premier of A l ­
ban ia , and Mrs Hoxha ar r i ved in Peking at the 
i n v i t a t i o n of Communist China. The Albanian 
par ty was welcomed at Peking A i rpo r t by Foreign 
M in i s te r Huang. Chairman Hua and Mr Hoxha 
discussed economic re la t i ons between China and 
Albania fo r three hours. 

Summary: 
PREMIER ENVER HOXHA, THE ALBANIA GOVERNMENT 
HEAD, AND CHAIRMAN HUA KUO-FENG, THE CHINA 
GOVERNMENT HEAD, DISCUSSED CHINA ALBANIA ECO­
NOMIC AFFAIRS IN PEKING, CHINA TWO DAYS AGO. 

Quest io n-An swe r i n g : 
Q l : Who went to China? 
A l : NADIA AND ENVER HOXHA WENT TO COMMUNIST 
CHINA. 

Q2: How d i d Enver Hoxha and Mrs Hoxha g e t to 
China? 
A2: THEY FLEW TO I T . 

Q3: Why d i d t hey go to China? 
A3: ENVER HOXHA AND HUA KUO-FENG WANTED TO 
DISCUSS CHINA ALBANIA ECONOMIC AFFAIRS. 

SAM r e a d s s t o r i e s l i k e t h i s by i n t r o d u c i n g a 
f r a m e - l i k e d a t a s t r u c t u r e c a l l e d a S c r i p t [ 2 ] 
when the f i r s t sen tence i s a n a l y z e d , and b y 
f i n d i n g subsequent i n p u t s i n t h i s c o n t e x t v i a t he 
e x p e c t a t i o n s t h a t a r e p r o g r e s s i v e l y a r o u s e d . The 
r e c o g n i t i o n p rocess i s d r i v e n b y a p a t t e r n - m a t c h 
o f t h e i n p u t c o n c e p t u a l i z a t i o n a g a i n s t a t e m p l a t e 
s t o r e d i n the S c r i p t . (SAM works i n t e r n a l l y w i t h 
meaning s t r u c t u r e s coded i n the Concep tua l De­
pendency sys tem [ 2 ] . ) 

I I . Making Connec t i ons 

SAM c o n s t a n t l y makes i n f e r e n c e s d u r i n g t h i s 
p r o c e s s , b o t h t o f i l l i n even t s wh i ch have been 
l e f t ou t be tween the l i n e s o f a s t o r y , and t o 
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r e c o n c i l e d i s c r e p a n c i e s between an i n p u t and the 
a c t i v e e x p e c t a t i o n s . Some o f these i n f e r e n c e s 
a r e i l l u s t r a t e d b y t h e example s t o r y . 

The p rocess wh i ch i n t e r c o n n e c t s e v e n t s e x ­
p l i c i t l y c o n t a i n e d i n a t e x t i s c a l l e d causa l 
c h a i n i n s t a n t i a t i o n : t h e answer t o Q l above , e . 
g . , depends o n the i n f o r m a t i o n t h a t a r r i v i n g i n a 
c i t y must be preceded by e n t e r i n g the c o u n t r y t h e 
c i t y i s p a r t o f . Sometimes a r o l e i n s t a n t i a t i o n 
i n f e r e n c e i s needed t o s p e c i f y a n a c t o r o r o b j e c t 
n o t e x p l i c i t l y m e n t i o n e d : e . g . , t h a t d i g n i ­
t a r i e s u s u a l l y f l y t o f o r e i g n c o u n t r i e s . 
R e f e r e n c e s p e c i f i c a t i o n i s a s t a n d a r d I n f e r e n c e 
SAM makes: t o d e c i d e , e . g . , t h a t " t h e A l b a n i a n 
p a r t y " can be the same as "Enver and Mrs Hoxha " . 
The t i m e - and p i a c e - s e t t i n g o f a s t o r y i s a l s o 
u s e d : h e r e , t o i n f e r t h a t the o f f i c i a l t a l k s 
p r o b a b l y t o o k p l a c e i n P e k i n g , o n the day o f t h e 
a r r i v a l . (SAM i n s e r t s the phrase " two days ago" 
because i t i s a r r a n g e d , b y c o n v e n t i o n , t o b e 
r e a d i n g s t o r i e s o n Tuesday . ) 

O ther i n f e r e n c e s a r e a v a i l a b l e t o i r o n ou t 
s m a l l d i f f e r e n c e s between what was expec ted and 
what was a c t u a l l y r e c e i v e d , two o f wh i ch a r e 
i l l u s t r a t e d in t he s t o r y . SAM computes immed ia te 
r e s u l t s o f S c r i p t a c t i o n s , e . g . , t o unde rs tand 
t h a t b e i n g " a t Pek ing A i r p o r t " I s a r e s u l t o f 
b e i n g f l o w n t h e r e . A r e l a t e d c l a s s o f movement 
i n f e r e n c e s s p e c i f i e s the p r o b a b l e means by w h i c h 
p e o p l e and t h e i r p o s s e s s i o n s t r a v e l a r o u n d . I n 
the s t o r y , t hese i n f e r e n c e s would b e r e s p o n s i b l e 
f o r a s s e r t i n g t h a t the Hoxhas a r r i v e d i n Pek ing 
on some s o r t o f commerc ia l conveyance , l a t e r 
d i s c o v e r e d t o b e a n a i r l i n e ; and t h a t t h e i r 
p o s s e s s i o n s , e . g . , t h e i r money, a r r i v e d w i t h 
them. 

I I I . C o n c l u s i o n s 

What do we b e l i e v e t h i s work has accom­
p l i s h e d ? F i r s t o f a l l , w e were a b l e t o d e f i n e a 
c o m p u t a t i o n a l l y u s a b l e n o t i o n o f c o n t e x t , t he 
S c r i p t ; and to d e v i s e a computer p rog ram, SAM, 
w h i c h uses a d a t a base of S c r i p t s to a c h i e v e a 
r e a s o n a b l e d e p t h o f u n d e r s t a n d i n g o f c e r t a i n 
k i n d s o f newspaper s t o r i e s . A long the way, 
s e v e r a l t y p e s o f i n f e r e n c e had t o be i n c o r p o r a t e d 
to enab le SAM to make c o n n e c t i o n s between the 
i d e a s i n a s t o r y ; and t o r e c o g n i z e s u c c e s s f u l l y 
s t o r y i n p u t s w h i c h d e v i a t e f rom the expec ted i n 
v a r i o u s ways . These k i n d s o f p rob lems c r o p up i n 
s t o r i e s o f a l l k i n d s . T h e r e f o r e , SAM's 
p a t t e r n - m a t c h - a n d - i n f e r e n c e c y c l e p r o v i d e s a 
model f o r one k i n d o f p r o c e s s i n g a g e n e r a l s t o r y 
u n d e r s t a n d e r w i l l have t o p e r f o r m . 

Re fe rences 

(1 ) C u l l i n g f o r d , R . E . , O r g a n i z i n g Wor ld Know­
l e d g e f o r S t o r y U n d e r s t a n d i n g by Computer , Ph .D . 
T h e s i s , D e p t . o f E n g i n e e r i n g and A p p l i e d S c i ­
e n c e , Y a l e U n i v e r s i t y , 1977. 

(2 ) Schank, R. C . , and R. P. A b e l s o n , S c r i p t s , 
p l a n s , g o a l s and u n d e r s t a n d i n g , H i l l s d a l e , New 
J e r s e y : Lawrence Er lbaum P r e s s , 1977. 

M a t n r a l Language-1 : cul l ingfore 


