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Abstract 

An expectation-based system, NGP, f o r pars­
ing Engl ish noun groups i n to the Conceptual De­
pendency representat ion is descr ibed. The system 
is a par t of ELI (Engl ish Language I n t e rp re te r ) 
which is used as the f ron t end to several na tu ra l 
language understanding systems and is capable of 
handl ing a wide range of sentences of consider­
able complex i ty . NGP processes the input from 
l e f t to r i g h t , one word at a t ime, using 
l i n g u i s t i c and world knowledge to f i nd the mean­
ing of a noun group. D ic t ionary en t r i es fo r i n ­
d i v i d u a l words contain much of the program's 
knowledge. In a d d i t i o n , a l i m i t e d a b i l i t y f o r 
the handl ing of s l i g h t l y i nco r rec t sentences and 
unknown words is incorpora ted. 

0. I n t roduc t i on 

Every na tu ra l language processor has to have 
the a b i l i t y to i n t e r p r e t noun phrases. This 
paper describes a set of programs ca l led NGP 
(Noun Group Processor) which is an i n t e g r a l par t 
of ELI , the Engl ish Language In te rp re te r (Ries-
beck and Schank 1976) which serves as the f r o n t 
end to three of the Yale na tu ra l language under­
standing systems, SAM, PAM and WEIS. SAM is a 
system capable of understanding s to r i es such as 
var ious newspaper repor ts by using s c r i p t s 
(Schank and Abelson 1975, 1977; Cu l l i ng fo rd 
1975, 1977). PAM is an understanding system 
which uses general knowledge about peoples' goals 
and plans (Wilensky 1976). WEIS is a system 
which understands and c l a s s i f i e s a great v a r i e t y 
of i so la ted newspaper headlines on i n t e r n a t i o n a l 
r e l a t i o n s . Thus, our task was to process not 
only noun phrases of considerable complexity but 
also to i n t e r p r e t newspaper headl ines, which are 
not always grammatical ly c o r r e c t . The fo l l ow ing 
two examples i l l u s t r a t e the kind of sentences our 
system is able to handle. 

1. A CONNECTICUT MAN, JOHN DOE, AGE 23, OF 342 
COLLEGE AVENUE, NEW HAVEN WAS PRONOUNCED DEAD 
AT THE SCENE BY DR. DANA BLAUCHARD, MEDICAL 
EXAMINER. 

2. FUNERAL OF INDIA 'S SHASTRI ATTENDED BY USSR 
KOSYGIN AND USA HUMPHREY. 

This work was supported in par t by the Advanced 
Research Projects Agency of the Department of 
Defense and monitored under the Of f i ce of Naval 
Research under cont rac t N00014-75-C-1111 

To process such a la rge scope of sentences 
the program makes extensive use of i t s knowledge 
of the problem domain and the redundancy of n a t ­
u r a l language expressions. This saves e f f o r t and 
permits co r rec t processing of such i r r e g u l a r i t i e s 
of input t ex t as missing commas and a r t i c l e s , or 
s l i g h t l y i nco r rec t word order. I t also provides 
f o r the a b i l i t y to ignore unknown words or ( i n 
some cases) to make p laus ib le i n t e r p r e t a t i o n s of 
unknown words. This knowledge is kept in the 
d i c t i o n a r y . The con t ro l mechanisms remain domain 
independent. 

NGP is a p roduc t i on - l i ke system which uses 
expectat ions as i t s basic con t ro l mechanism. The 
problem wi th every p roduc t i on - l i ke system is the 
tendency f o r the accumulation of a la rge number 
of expectat ions f i g h t i n g fo r a chance to be 
tes ted . In t h i s work I have t r i e d to develop a 
theory of how var ious expectat ions are organized 
and processed, which, I be l i eve , is in f ac t a 
theory of how people process na tu ra l language. 
The basic gu id ing p r i n c i p l e fo r t h i s theory was 
i t s i n t u i t i v e p l a u s i b i l i t y . 

!• Noun Group Semantics 

In t h i s paper we w i l l discuss two classes of 
noun groups according to the conceptual s t r uc ­
tures they generate: PP - P ic tu re Producers and 
CTP - Concept Producers. 

PP's are def ined by Schank (Schank 1975) as 
concepts which tend to produce p ic tu res of r e a l 
wor ld items in the mind of a hearer. For ex­
ample, 

(1) A BIG RED APPLE 

is a P ic tu re Producing noun group. To understand 
such an item means to i d e n t i f y the s t ruc tu re in 
the memory which corresponds to t h i s i tem if such 
a s t r uc tu re ex i s t s or to create one according to 
some frame. This Is done in two stages. In the 
f i r s t s tage, we analyze the input phrase and 
t rans la te i t i n t o an expression in Conceptual 
Dependency (Schank 1972, 1973, 1975). This ex­
pression should preserve in a language indepen­
dent form a l l the in format ion contained in the 
surface phrase. Thus (1) w i l l generate 

(#PHYS0BJ TYPE (APPLE) COLOR (x) 
SIZE (y) DETERM (INDEF)), 

where x and y are points on the color and size 
sca les . In the second stage, we i d e n t i f y the CD 
expression w i th the e x i s t i n g memory s t ruc tu res by 
performing the necessary memory search and fea­
ture matching. 

A CD expression fo r a PP consis ts of a 
header fo l lowed by a property l i s t . The header 
is s im i l a r to a superset po in ter in h i e r a r c h i ­
c a l l y organized memory systems. It po in ts to a 
frame of p roper t ies that the PP is expected to 
have. The proper ty l i s t e x p l i c i t l y g iven in the 
CD expression must be compatible w i th t h i s frame. 
Thus a (#PERS0N) is expected to have FIRSTNAME, 
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LASTNAME, RESIDENCE, e t c . b u t a (#PHYSOBJ) is 
n o t . A l l p r o p e r t i e s n o t i n c l u d e d i n the f rame 
must be s p e c i f i e d by a REL c l a u s e . For examp le , 

( 2 ) JOHN DOE, THE PASSENGER OF THE CAR 

i s r e p r e s e n t e d b y 

X: (//PERSON FISTNAME (JOHN) LASTNAME (DOE) 
REL ( ( < - > ($DRIVE PASSENGER X ) ) ) ) 

SAM's memory p rogram accep ts 7 g e n e r a l 
c l a s s e s of P P ' s : //PERSON, //PHYSOBJ, //ORGANIZA­
TION, //LOCALE, //ROAD, //GROUP, and //POLITY, w h i c h 
can b e i l l u s t r a t e d b y t h e f o l l o w i n g examples : 

( 3 ) JOHN - (//PERSON FIRSTNAME (JOHN)) 

( 4 ) TABLE = (//PHYSOBJ TYPE (*TABLE*)) 

( 5 ) NAVY - (//ORGANIZATION BRANCH (NAVY)) 

( 6 ) 5 FOXON RD - (//LOCALE STREETNUMBER (5 ) 
STREETNAME (FOXON) 
STREETTYPE (ROAD)) 

( 7 ) ROUTE 69 = (//ROAD ROADNUMBER (69) 
ROADTYPE (HIGHWAY)) 

( 8 ) JOHN AND - (//GROUP 
MARY MEMBER (//PERSON FIRSTNAME (JOHN)) 

MEMBER (//PERSON FIRSTNAME (MARY))) 

( 9 ) USA - (//POLITY TYPE (COUNTRY) NAME (USA)) 

Very o f t e n noun g roups do n o t d e s c r i b e any 
r e a l w o r l d i t e m s . Cons ide r the f o l l o w i n g s e n ­
t e n c e : 

(12) JOHN VOTED IN THE 1976 PRESIDENTIAL 
ELECTION. 

THE 1976 PRESIDENTIAL ELECTION does n o t p roduce a 
s i n g l e " p i c t u r e " i n the mind o f the h e a r e r . 
R a t h e r , i t p o i n t s t o a c o m p l i c a t e d concept i n ­
v o l v i n g the names o f the c a n d i d a t e s , p r i m a r i e s , 
v o t e r r e g i s t r a t i o n , e t c . The knowledge about 
t y p i c a l e l e c t i o n s i s n o r m a l l y o r g a n i z e d i n a 
s c r i p t - l i k e f o r m . The v e r b VOTED s p e c i f i e s t he 
r o l e John p l a y e d i n the e l e c t i o n s c r i p t . Thus , 
t h e meaning o f ( 12 ) i s t he i n v o c a t i o n o f t he 
e l e c t i o n s c r i p t and the i n s t a n t i a t i o n o f t he 
s c r i p t r o l e s . The CD r e p r e s e n t a t i o n of THE 1976 
PRESIDENTIAL ELECTION produced by t h e p a r s e r 
l o o k s a s f o l l o w s : 

SELECTION TYPE (PRESIDENTIAL) TIME (1976) 
REF ( D E F ) ) , 

where $ELECTION is a s c r i p t name and TYPE and 
TIME are s c r i p t parameters. This output is i n ­
te rpre ted by the Scr ip t App l ie r . A l l s c r i p t 
names and parameters which appear in the CD ex­
pression must be recognizable by the Scr ip t Ap­
p l i e r . 
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2* Basic Noun Group Parser 

The goal and the general methods of the Noun 
Group Parser (NGP) are i d e n t i c a l to the res t of 
ELI , i . e . the goal of NGP is the ex t rac t i on of 
the conceptual izat ions tha t under l ie the i npu t . 
Expectations are i t s basic mechanisms of opera­
t i o n . (See Riesbeck and Schank 1976). However, 
the con t ro l s t ruc tu re and the order in which the 
expectat ions are stored and tested in NGP are 
very d i f f e r e n t from those of ELI . To put it 
b r i e f l y , in ELI a l l the expectat ions are placed 
In one pool and are tested whenever a new word or 
concept is considered. NGP takes advantage of 
the r e l a t i v e l y r i g i d s t ruc tu re of Engl ish noun 
groups to se lect and order su i tab le expectat ions 
at each po in t of the process. The program exam­
ines the words of the input s t r i n g from l e f t to 
r i g h t . The basic loop of the analyzer consis ts 
of two steps: 

1. The d i c t i ona ry d e f i n i t i o n of the current word 
is loaded in to the ac t i ve memory. 

2. Relevant expectat ions are selected and tes ted . 
I f an expectat ion is s a t i s f i e d , the act ions 
associated w i th i t are executed. 

This basic loop i 
con t ro l program 
l i k e system. The 
and order ing of 
ra ther complicated 
sys temat ica l ly and 
throughout the res 
by present ing the 

s s im i l a r to the moni tor ing 
of ELI or any other product ion-
d i f fe rence is in the se lec t ion 

expectat ions. This process is 
and I w i l l t r y to describe i t 
i n increas ing ly greater d e t a i l 

t of the paper. I w i l l begin 
analys is of a simple example: 

(1) LARGE CHINESE RESTAURANT 

F i r s t , NGP sees the word LARGE. The d i c t i ona ry 
d e f i n i t i o n of LARGE is a program which can tes t 
the environment when LARGE is brought i n to the 
ac t i ve memory and b u i l d the i n i t i a l SEMANTIC NODE 
fo r i t . These semantic nodes (ca l led NGP nodes 
in the program) are the cons t ruc t ion s i t es where 
var ious parts of the fu tu re CD expression are 
being assembled. The node fo r LARGE, say NGP1, 
has an expectat ion attached to i t which says " i f 
the next semantic node is an Inanimate PP then 
at tach modi f ie r SIZE (x) to i t " . NGPl is saved 
in a stack ca l l ed MODLIST. 

The word CHINESE bu i lds the semantic node 
NGP2, whose SEMANTIC VALUE is (*CHINA*) and which 
has an expectat ion saying " i f the next semantic 
node is a //PHYSOBJ then at tach the mod i f ie r 
MADEIN (*CHINA*) to i t , if i t is a #PERSON or an 
#ORGANIZATION then at tach the modi f ier PARTOF 
(*CHINA*) to i t " . Having done t h i s , the monitor 
checks the expectat ion attached to NGPl. It 
f a i l s and NGP2 is placed on the top of MODLIST. 

Next comes the word RESTAURANT. It bu i l ds 
the semantic node NGP3 whose semantic value is 
(#ORGANIZATION OCCUPATION (RESTAURANT)) and which 
has an expecta t ion : " i f the PREVIOUS semantic 
node can be a restaurant type then at tach it to 
the current node". Now the monitor goes i n t o the 
expectat ion t es t i ng mode of opera t ion . I t sees 
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two s e t s o f e x p e c t a t i o n s : t h o s e a t t a c h e d to NGP2 
l o o k i n g " f o r w a r d " a t NGP3 and those a t t a c h e d to 
NGP3 l o o k i n g " b a c k w a r d " at NGP2. E x p e c t a t i o n s 
a t t a c h e d to NGP1 a r e n o t c o n s i d e r e d because NGP1 
i s h i d d e n b y NGP2. F i r s t , t h e m o n i t o r t e s t s 
t hose e x p e c t a t i o n s o f t h e c u r r e n t node w h i c h l o o k 
" b a c k w a r d " ( c a l l e d BACKWARD i n t he p r o g r a m ) . I f 
t h e r e a r e n o such e x p e c t a t i o n s o r i f a l l o f them 
f a i l , t h e m o n i t o r t e s t s t h e " f o r w a r d " e x p e c t a ­
t i o n s ( c a l l e d FORWARD in the program) a t t a c h e d t o 
t h e p r e v i o u s seman t i c node . I f a n e x p e c t a t i o n i s 
s a t i s f i e d , t h e s t a c k i s popped and the p rocess i s 
r e p e a t e d u n t i l n o e x p e c t a t i o n s a r e s a t i s f i e d . 
I n t u i t i v e l y , MODLIST c o n t a i n s t h o s e m o d i f i e r s 
w h i c h have n o t y e t been a t t a c h e d . The c u r r e n t 
n o d e , w h i c h i s kep t i n NGAP, i s t h e focus o f a s ­
s e m b l i n g a c t i v i t i e s a t each s t e p . I n our example 
(*CHINA*) can be a r e s t a u r a n t t y p e , t h e e x p e c t a ­
t i o n i s s a t i s f i e d , t h e v a l u e o f NGP3 i s m o d i f i e d , 
and NGP2 is removed f r om MODLIST. The f o l l o w i n g 
d iag ram i l l u s t r a t e s t h e t r a n s i t i o n : 

BEFORE: MODLIST - NGP2, NGP1 
NGAP - NGP3 
NGP3 - (//ORGANIZATION 

OCCUPATION (RESTAURANT)) 
AFTER: MODLIST - NGP1 

NGAP - NGP3 
NGP3 - (//ORGANIZATION 

OCCUPATION (RESTAURANT) 
TYPE (*CHINA*) ) 

Now t h e m o n i t o r sees NGP1 on the top of t h e 
s t a c k . S i nce NGP3 does n o t have any BACKWARD 
e x p e c t a t i o n s l e f t , t h e FORWARD e x p e c t a t i o n o f 
NGP1 i s t e s t e d . Note t h a t a t t h i s p o i n t , NGP3 
does n o t c o r r e s p o n d t o any p a r t i c u l a r w o r d , b u t 
r e p r e s e n t s t h e combined meaning of CHINESE RES­
TAURANT. LARGE can be a t t a c h e d to NGP3 and the 
r e s u l t i n g s t r u c t u r e i s : 

MODLIST - EMPTY 
NGAP - NGP3 
NGP3 - #ORGANIZATION OCCUPATION (RESTAURANT) 

TYPE (*CHINA*) 
SIZE ( x ) ) 

So f a r , we have i n t r o d u c e d the f o l l o w i n g 
c o n c e p t s : 
SEMANTIC NODES - a re the n u c l e i a round w h i c h a l l 

c o n s t r u c t i o n a c t i v i t i e s a r e done . The v a l u e 
o f a semant i c node is a p i e c e o f c o n c e p t u a l 
s t r u c t u r e w h i c h m i g h t b e used i n assemb l i ng 
t h e CD e x p r e s s i o n f o r the who le noun g r o u p . 

BACKWARD and FORWARD - a r e t he two g roups of e x ­
p e c t a t i o n s a t t a c h e d to a semant i c node . 

NGAP - h o l d s t h e c u r r e n t semant i c node . 
MODLIST - i s a s t a c k w h i c h h o l d s a l l p r e v i o u s 

seman t i c nodes . 
The b a s i c c o n t r o l a l g o r i t h m o f NGP, w h i c h was 
i n f o r m a l l y d e s c r i b e d w i t h t h e h e l p o f t h e above 
examp le , now can be s t a t e d i n more p r e c i s e t e r m s : 
STEP1 Read new w o r d . Execu te i t s d e f i n i t i o n and 

p u t t h e r e s u l t i n g semant i c node i n NGAP. 
STEP2 I f MODLIST is empty t h e n go to STEP7 e l s e 

go to STEP3. 
STEP3 If NGAP does n o t have any BACKWARD e x p e c ­

t a t i o n s go to STEP5, o t h e r w i s e go to STEP4. 

STEP4 E v a l u a t e BACKWARD e x p e c t a t i o n s of NGAP. In 
case o f f a i l u r e go to STEP5, o t h e r w i s e pop t h e 
s t a c k and go to STEP2. 

STEP5 I f t h e seman t i c node on the t op of MODLIST 
does n o t have any FORWARD e x p e c t a t i o n s t h e n go 
to STEP7, o t h e r w i s e go to STEP6. 

STEP6 E v a l u a t e FORWARD e x p e c t a t i o n s . In case of 
f a i l u r e go to STEP7, o t h e r w i s e pop t h e s t a c k 
and go to STEP2. 

STEP7 Put t h e c o n t e n t of NGAP ( c u r r e n t semant i c 
node) on MODLIST and go to STEP1. 

The u n d e r l y i n g assump t i ons o f t h i s a l g o r i t h m a r e : 
(a) Peop le read noun g roups f r o m l e f t t o r i g h t . 
(b ) Peop le do n o t p a s s i v e l y accumu la te words 

u n t i l t h e y d e c i d e t h a t t h e y have reached the 
head n o u n . I n s t e a d , t h e y make d e c i s i o n s abou t 
t h e i n t e r p r e t a t i o n s and c o m b i n a t i o n s o f words 
a s soon a s i t becomes p o s s i b l e ( I . e . a s soon 
a s a n e x p e c t a t i o n i s s a t i s f i e d ) . Thus , i n a 
ph rase MEAT SHOP OWNER, MEAT SHOP is i n t e r ­
p r e t e d b e f o r e OWNER i s r e a d . 

( c ) E x p e c t a t i o n s a t t a c h e d to words w h i c h come 
l a t e r i n the ph rase u s u a l l y a r e s t r o n g e r t han 
those o f p r e c e d i n g w o r d s . I n the sequence o f 
words of a s i m p l e noun g roup ( l i k e FEARLESS 
CHINESE SOLDIER) words on the l e f t a r e u s u a l l y 
m o d i f i e r s o f some word on the r i g h t . A m o d i ­
f i e r n o r m a l l y has FORWARD e x p e c t a t i o n s f o r a 
f a i r l y l a r g e c l a s s o f i t e m s i t can m o d i f y . O n 
t h e o t h e r h a n d , i t i s r e l a t i v e l y se ldom t h a t a 
word i s l o o k i n g f o r a p a r t i c u l a r m o d i f i e r o n 
i t s l e f t . 

So f a r , I have c a r e f u l l y a v o i d e d one v e r y 
i m p o r t a n t p r o b l e m . M y b a s i c c o n t r o l a l g o r i t h m 
does n o t have a STOP s t a t e m e n t . Where does a 
noun g roup end? T h i s p rob lem i s d i s c u s s e d i n the 
n e x t s e c t i o n . 

3# The Prob lem of Bounda r i es 

One p r o b l e m t h a t any noun g roup p r o c e s s o r 
has t o s o l v e i s t h e p rob lem o f b o u n d a r i e s . Where 
does a noun g roup end? In most cases the answer 
t o t h i s q u e s t i o n i s q u i t e s i m p l e : t h i n g s l i k e 
v e r b s , commas, p r e p o s i t i o n s , and a r t i c l e s t e r m i ­
n a t e most noun g r o u p s . I n p r a c t i c e , however , 
none o f t h e s e i n d i c a t o r s i s v e r y r e l i a b l e . Con­
s i d e r t h e f o l l o w i n g example t h a t NGP had to d e a l 
w i t h : 

(1 ) THE U.S. FORCES FIGHT IN VIETNAM IS HOPE­
LESS. 

T h i s example i l l u s t r a t e s t he d i f f i c u l t i e s a r i s i n g 
f r om t h e a m b i g u i t y o f t h e p a r t o f speech c l a s s i ­
f i c a t i o n of t h e words FORCES and FIGHT. When the 
c o n t e x t does n o t p r o v i d e a n e a r l y d i s a m b i g u a t i o n 
we have to make a guess and t h e n l a t e r c o r r e c t i t 
i f n e c e s s a r y . As a f i r s t g u e s s , NGP c o l l e c t s t h e 
maximum number of e l emen ts i n t o a noun g r o u p . 
Thus i t i n c l u d e s b o t h FORCES and FIGHT r a t h e r 
t h a n s t o p p i n g a f t e r THE U.S. 

( 2 ) B I L L , JOHN, AND MARY LEFT. 

( 3 ) BILL KICKED JOHN, AND MARY KICKED B I L L . 
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B I L L , JOHN, AND MARY in the second example 
c o n s t i t u t e one semant i c u n i t -

(0GROUP MEMBER (//PERSON FIRSTNAME ( B I L L ) ) 
MEMBER (//PERSON FIRSTNAME (JOHN)) 
MEMBER (#PERSON FIRSTNAME (MARY))) 

But i s i t r e a s o n a b l e t o c o n s i d e r t h i s phrase a s a 
s i n g l e noun g roup o n t h e s u r f a c e l e v e l ? Example 
( 3 ) shows t h a t JOHN, AND MARY m i g h t be d i f f e r e n t 
g r o u p s . E x p e c t a t i o n s e x t e r n a l t o the noun g roup 
must d e c i d e whe the r these t h r e e words can be 
c l u s t e r e d i n one g r o u p . The same i s t r u e f o r 
examples (4 ) and ( 5 ) , where the phrase ON THE 
TRAY may or may n o t be a t t a c h e d to the noun 
phrase THE GLASS. 

( 4 ) JOHN SAW THE GLASS ON THE TRAY. 

(5 ) JOHN PUT THE GLASS ON THE TRAY. 

On the o t h e r hand , t h e p r e p o s i t i o n OF in the 
ph rase OF STATE in example ( 6 ) 

(6 ) U .S . ASSISTANT SECRETARY OF STATE 
MARSHALL GREEN 

is p r e d i c t e d by t h e noun SECRETARY, and can be 
i n t e r p r e t e d b y t h e noun g roup p r o c e s s o r w i t h o u t 
o u t s i d e h e l p . T h i s b r i n g s i n the f o l l o w i n g 
p r i n c i p l e o f noun g roup p r o c e s s i n g : 

ANY UNEXPECTED WORD WHICH IS INCOMPATIBLE 
WITH THE CURRENT NOUN GROUP TERMINATES THE 
GROUP ON THE PRECEDING WORD. 

C o n t r o l i s r e t u r n e d t o the h i g h e r l e v e l r o u t i n e 
w h i c h c a l l e d the noun g roup and w h i c h d e c i d e s how 
t h e g roup w i l l b e u s e d . I t m i g h t b e a t t a c h e d t o 
a p r e c e d i n g noun g roup or used o t h e r w i s e . 

S e m a n t i c a l l y , a phrase l i k e 

(7 ) A RECENT YALE GRADUATE, JIM MEEHAN, 27 , 
ASSISTANT PROFESSOR OF COMPUTER SCIENCE 
AT UCI (was awarded . . . ) 

i s one PP a n d , t h e r e f o r e , s h o u l d be c o n s i d e r e d 
one noun g r o u p . From the p r o c e s s i n g p o i n t o f 
v i e w , we need a more r e s t r i c t e d d e f i n i t i o n o f 
SURFACE noun g r o u p s . A SURFACE NOUN GROUP ( o r , 
s i m p l y , noun g r o u p ) i s a s t r i n g o f words w h i c h 
can be p rocessed by NGP w i t h o u t r e l i n q u i s h i n g 
c o n t r o l t o t he h i g h e r p r o c e s s o r . 

What a r e the r u l e s o f c o m p a t i b i l i t y w h i c h 
d e t e r m i n e the b o u n d a r i e s o f a s u r f a c e noun group? 
A l l semant ic nodes t h a t can be used in a noun 
g roup must b e l o n g t o one o f t h e f o l l o w i n g 
c l a s s e s : ADJECTIVE, ADVERB, NOUN, T ITLE , NAME, 
NUMBER, DETERM, and BOGUS. ( T h i s i n f o r m a t i o n is 
s t o r e d on the node under t he p r o p e r t y MARKER). 
C l a s s BOGUS is r e s e r v e d f o r unknown words and 
w i l l b e d i s c u s s e d l a t e r . C lass TITLE c o n t a i n s 
a l l t he words w h i c h can be f o l l o w e d by a name: 
p r o f e s s o r , d o c t o r , p a t r o l m a n , p r e s i d e n t , e t c . 
The noun g roup i s p rocessed f r om l e f t t o r i g h t a s 
l o n g a s t h e f o l l o w i n g c o n d i t i o n s a r e s a t i s f i e d : 
( 1 ) Each word w h i c h i s n o t s p e c i f i c a l l y expec ted 

must b e l o n g t o one o f t h e c l a s s e s men t ioned 
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a b o v e . 
( 2 ) No word can p recede a DETERM. 
( 3 ) ADJECTIVES, ADVERBS, and NUMBERS canno t be 

p receded by e i t h e r NOUNS, TITLES, or NAMES. 
( 4 ) TITLES and NOUNS c a n n o t be preceded by a 

NAME. 
( 5 ) A NAME c a n n o t be i m m e d i a t e l y p receded by a 

NOUN. 
( 6 ) A NAME c a n n o t be p receded by a DETERM. 
For examp le , p h r a s e ( 7 ) w i l l b e p rocessed a s f o u r 
s e p a r a t e noun g r o u p s : 
(a) A RECENT YALE GRADUATE - ends w i t h a comma, 

b u t even i f t h i s comma were m i s s i n g , t h e 
ph rase wou ld have been t e r m i n a t e d a t the same 
p l a c e by NAME, u s i n g r u l e s 5 and 6 

(b ) J IM MEEHAN - ends w i t h a comma 
( c ) 2 7 - s p e c i a l case of a noun g roup - an age 

g roup 
(d) ASSISTANT PROFESSOR OF COMPUTER SCIENCE AT 

UCI - ends w i t h WAS w h i c h is a v e r b 
Noun g roups OF COMPUTER SCIENCE and AT UCI a r e 
p rocessed w i t h o u t l e a v i n g NGP s i n c e the word 
PROFESSOR s e t s up e x p e c t a t i o n s f o r them. 

Ru les ( 1 ) - (6 ) a r e much l o o s e r t h a n the 
u s u a l s y n t a c t i c r u l e s f o r noun g roups ( s e e , f o r 
examp le , Winograd 1 9 7 2 ) . But ou r g o a l i s n o t t h e 
r e j e c t i o n o f s y n t a c t i c a l l y i n c o r r e c t s e n t e n c e s . 
We i n t r o d u c e r e s t r i c t i o n s o n l y where they h e l p , 
where t h e i r absence c r e a t e s d i s a m b i g u a t i o n o r 
p r o c e s s i n g d i f f i c u l t i e s . 

The o t h e r d i s t i n c t i v e f e a t u r e o f our r u l e s 
i s t h a t t h e y a r e g e n e r a t e d d y n a m i c a l l y and can b e 
changed b y a c t i o n s o f any e x p e c t a t i o n . T h i s i s 
how, f o r examp le , p o s s e s s i v e s a r e h a n d l e d : 

( 8 ) POLICE CHIEF'S NEW CAR 

F i r s t , t h e node f o r POLICE CHIEF i s b u i l d : 

NGP1: 
VALUE - (#PERSON OCCUPATION (POLICE-CHIEF)) 
MARKER - T ITLE 

Then the program sees t h e p o s s e s s i o n mark w h i c h 
s a t i s f i e s a s p e c i a l d e f a u l t e x p e c t a t i o n . The 
a c t i o n o f t h i s e x p e c t a t i o n t r a n s f o r m s NGP1 i n t o : 

NGP1: 
VALUE - (#PERSON OCCUPATION (POLICE-CHIEF)) 
MARKER - ADJECTIVE 
FORWARD - " I f t he n e x t node is a #PHYSOBJ t h e n 

make i t POSSBY t h e v a l u e o f NGPl ( i . e . by 
(^PERSON OCCUPATION (POLICE-CHIEF) ) ) " 

4• P u t t i n g P ieces Toge the r 

I n the p r e v i o u s s e c t i o n I d e s c r i b e d the b a ­
s i c noun g r o u p p r o c e s s o r . Complex noun g roups 
a r e b r o k e n i n t o s i m p l e r ph rases w h i c h a r e p r o ­
cessed s e p a r a t e l y . S e p a r a t e l y , however , does n o t 
mean i n d e p e n d e n t l y . The p r e v i o u s l y b u i l t p a r t o f 
t h e noun g roup can a f f e c t the a n a l y s i s o f t h e 
r e m a i n i n g p a r t s . I n t h i s s e c t i o n I w i l l d e s c r i b e 
t he mechanism o f t h i s i n t e r a c t i o n and how v a r i o u s 
p a r t s o f a noun g roup a r e pu t t o g e t h e r . 
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I n acco rdance w i t h ou r g e n e r a l p r i n c i p l e s , 
t h i s p r o c e s s i s d r i v e n b y a h i e r a r c h i c a l l y o r g a ­
n i z e d s e t o f e x p e c t a t i o n s . There a r e two k i n d s 
o f e x p e c t a t i o n s : ( 1 ) t h o s e d y n a m i c a l l y g e n e r a t e d 
b y t h e i n p u t and ( 2 ) d e f a u l t e x p e c t a t i o n s s u p ­
p l i e d b y t h e c o n t r o l mechanism. These d e f a u l t 
e x p e c t a t i o n s a r e d e s i g n e d t o c a t c h such unex ­
p e c t e d t h i n g s a s a p p o s i t i v e s , a d d r e s s e s , age 
g r o u p s , e t c . For examp le , when we hear A CON­
NECTICUT MAN in 

( 1 ) (The award was g i v e n t o ) 
A CONNECTICUT MAN, JOHN DOE, AGE 23 , 
OF 234 COLLEGE AVENUE, NEW HAVEN. 

we do n o t n e c e s s a r i l y i m m e d i a t e l y e x p e c t to hear 
h i s name, a g e , and a d d r e s s , a l t h o u g h we know t h a t 
as a p e r s o n he has t h e s e c h a r a c t e r i s t i c s . These 
a r e s e c o n d a r y , d e f a u l t e x p e c t a t i o n s w h i c h a r e 
t e s t e d o n l y i f o t h e r , e x p l i c i t e x p e c t a t i o n s f a i l . 
I n t h e above example t he p r o c e s s i n g goes a s f o l ­
l o w s . F i r s t , A CONNECTICUT MAN is c o l l e c t e d , 
g e n e r a t i n g : 

( 2 ) (#PERSON GENDER (MALE) 
RESIDENCE (//LOCALE STATE (*CONN*))) 

A t t h i s p o i n t , c o n t r o l r e t u r n s t o ELI w h i c h t e s t s 
t h e e x p e c t a t i o n s w h i c h were pend ing b e f o r e we 
reached t h i s p h r a s e . One o f t hese e x p e c t a t i o n s 
i s s a t i s f i e d and i t s a c t i o n p u t s s t r u c t u r e ( 2 ) 
i n t o the w a i t i n g s l o t i n a l a r g e r f r a m e : 

(ACTOR (N IL ) <-> (*ATRANS*) OBJECT (*AWARD*) 
TO (#PERSON GENDER (MALE) 

RESIDENCE (#/LOCALE STATE (*CONN*) ) ) ) 

The s l o t t h a t ( 2 ) f i l l e d i s remembered i n the 
v a r i a b l e c a l l e d LASTNG. Then comes JOHN DOE. No 
e x p l i c i t e x p e c t a t i o n s a r e s a t i s f i e d . The m o n i t o r 
goes to a s p e c i a l mode c a l l e d TRAP. TRAP checks 
whe the r LASTNG was a p e r s o n a n d , i f s o , checks 
t h e d e f a u l t e x p e c t a t i o n s abou t a p e r s o n . The 
NAME e x p e c t a t i o n i s s a t i s f i e d and the s p e c i a l i z e d 
a c t i o n w h i c h c o l l e c t s p e r s o n a l names i s e x e c u t e d . 
As a r e s u l t name m o d i f i e r s a r e a t t a c h e d to the 
male C o n n e c t i c u t r e s i d e n t : 

(#PERSON GENDER (MALE) 
RESIDENCE (#LOCALE STATE (*CONN*)) 
FIRSTNAME (JOHN) LASTNAME (DOE)) 

A f t e r t h i s , c o n t r o l goes back t o the t op l e v e l 
p r o c e s s o r . T h i s r eads t h e n e x t w o r d , " 2 7 " . 
A g a i n , n o e x p e c t a t i o n s a r e i m m e d i a t e l y s a t i s f i e d 
and the m o n i t o r t r a p s i n t o t he secondary expec ­
t a t i o n s . The AGE e x p e c t a t i o n i s s a t i s f i e d and 
t h e s p e c i a l i z e d a c t i o n w h i c h c o l l e c t s AGE s p e c ­
i f i c a t i o n g roups i s e x e c u t e d . The r e s u l t i s a n 
AGE m o d i f i e r w h i c h is a t t a c h e d to .John. OF 234 
COLLEGE AVENUE a l s o goes to TRAP, w h i c h c a l l s t h e 
add ress g roup p r o c e s s o r . The f i n a l r e s u l t i s : 

(#PERSON GENDER (MALE) 
RESIDENCE (#LOCALE STATE (*CONN*) 

STREETNUMBER (234) 
STREETNAME (COLLEGE AVENUE)) 

FIRSTNAME (JOHN) LASTNAME (DOE)) 

The f o l l o w i n g example i l l u s t r a t e s a s l i g h t l y 
d i f f e r e n t p r o b l e m : 

(3 ) LOUIS CAPPIELLO, YALE POLICE CHIEF 

In o r d e r to f i g u r e o u t t h a t b e i n g a YALE POLICE 
CHIEF is LOUIS CAPPIELLO's o c c u p a t i o n we f i r s t 
have t o c o l l e c t b o t h noun g r o u p s . T h i s i s done 
w i t h t h e h e l p o f a n o t h e r secondary e x p e c t a t i o n 
c a l l e d EXTRA-NOUNGR t r a p . LOUIS CAPPIELLO g e n ­
e r a t e s : 

(//PERSON FIRSTNAME (LOUIS) LASTNAME (CAPPIELLO)) 

YALE POLICE CHIEF g e n e r a t e s : 

(//PERSON OCCUPATION (YALE-POLICE-CHIEF)) 

Then a n o t h e r secondary e x p e c t a t i o n t e s t s t o see 
i f LASTNG and EXTRANG c o u l d be the same t h i n g . 
I f s o , t h e two g roups a r e merged . 

A p p o s i t i v e s can b e a r b i t r a r i l y comp lex : 
f r o m s i m p l e name g roups t o c o m p l i c a t e d p r e p o s i ­
t i o n a l ph rases and r e l a t i v e c l a u s e s . Very r a r e l y 
a r e they e x p l i c i t l y e x p e c t e d . They a r e hand led 
by t h e secondary e x p e c t a t i o n s based on the g e n ­
e r a l p r o p e r t i e s o f t h i n g s and the knowledge abou t 
t h e ways these t h i n g s can be exp ressed in En­
g l i s h . TRAP r e p r e s e n t s an a t t e m p t t o imp lement 
t h e mechanism c o n t r o l l i n g the i n t e r a c t i o n between 
these e x p e c t a t i o n s . 

TRAP i s s t i l l i n the e x p e r i m e n t a l s t a g e o f 
d e v e l o p m e n t . I t s f l o w o f c o n t r o l i s r a t h e r com­
p l e x . I n g e n e r a l , f i r s t , i t t r i e s t o f i n d and 
t e s t e x p e c t a t i o n s about g e n e r a l p r o p e r t i e s o f t h e 
i t e m i n LASTNG. For examp le , f o r a p e r s o n i t 
t r i e s t o c o l l e c t s p e c i a l m o d i f i e r s such a s name, 
a g e , and a d d r e s s . I f a l l t hese e x p e c t a t i o n s 
f a i l , TRAP checks f o r p o s s i b l e a p p o s i t i v e s such 
as s i m p l e EXTRA noun g r o u p s , p r e p o s i t i o n a l 
p h r a s e s , o r r e l a t i v e s u b c l a u s e s . I f one o f t h e s e 
a p p o s i t i v e s i s c o l l e c t e d , TRAP f i r s t checks t h e 
e x p l i c i t e x p e c t a t i o n s w h i c h may have been pend ing 
( f o r examp le , a WHICH-clause m i g h t want to be 
a t t a c h e d t o a p a r t i c u l a r p h y s i c a l o b j e c t ) and 
t h e n checks t h e secondary e x p e c t a t i o n s a g a i n . 
T h i s t i m e , i t may c a t c h some p r o p e r t i e s w h i c h i t 
m issed the f i r s t t i m e because t hey were encoded 
i n a more c o m p l i c a t e d f o r m . I n o r d e r t o c l a r i f y 
t h i s d e s c r i p t i o n l e t u s f o l l o w a few more exam­
p l e s : 

(3 ) JOHN DOE OF GENERAL MOTORS 

The subgroup OF GENERAL MOTORS is caugh t by 
TRAP's p r e p o s i t i o n a l phrase e x p e c t a t i o n . S ince 
t h e r e a r e n o s p e c i f i c e x p e c t a t i o n s w h i c h can l i n k 
JOHN DOE and GENERAL MOTORS, t h e d e f a u l t o n e , 
a t t a c h e d t o O F i s c h e c k e d . I t s a c t i o n l i n k s t he 
two g roups as f o l l o w s : 

(^PERSON FIRSTNAME (JOHN) LASTNAME (DOE) 
SOMEREL ^ORGANIZATION 

ORGNAME (GENERAL-MOTORS))) 

SOMEREL means t h a t we do n o t r e a l l y know t h e 
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e x a c t n a t u r e of t h e r e l a t i o n s between JOHN DOE 
and GENERAL MOTORS. 

I n the f o l l o w i n g example 

( 4 ) US NAVY TASK FORCE WHICH HAS BEEN ON PATROL 
DUTY IN THE INDIAN OCEAN ( l e f t t h e a r e a ) 

t h e WHICH c l a u s e i s c o l l e c t e d by TRAP's subc lause 
e x p e c t a t i o n and is a t t a c h e d to US NAVY TASK FORCE 
by an e x p e c t a t i o n a s s o c i a t e d w i t h WHICH. The 
r e s u l t i s : 

X: (#GR-ORG PARTOF 
(#ORGANIZATION BRANCH (NAVY) PARTOF (*USA*) ) 
REL ((ACTOR X 

<-> ($PATROL PLACE ( * INDIAN-OCEAN*) ) ) ) ) 

Subc lause p r o c e s s i n g r e p r e s e n t s a d i f f i c u l t 
p rob lem on i t s own. The p rob lem o f subc lause 
b o u n d a r i e s , f o r examp le , i s a s complex a s t h a t o f 
noun g r o u p s . I n s o l v i n g i t , I used the same 
p h i l o s o p h y a s f o r noun g roups b o u n d a r i e s : t h e 
c u r r e n t s u b c l a u s e i s f i n i s h e d when the n e x t word 
i s n o t expec ted b y any e x p e c t a t i o n s f r o m t h a t 
s u b c l a u s e . 

The t r a d i t i o n a l s t u m b l i n g b l o c k o f a l l p a r ­
s e r s - AND c o n j u n c t i o n - is a l s o hand led by a 
s e r i e s o f TRAP e x p e c t a t i o n s . A l t h o u g h , i n d i f ­
f i c u l t cases w e canno t a v o i d b a c k t r a c k i n g , s i m p l e 
cases l i k e 

( 5 ) JOHN AND MARY ATE SOUP AND LASAGNA AND LEFT. 

can be p rocessed by t h e program w i t h t h e h e l p o f 
t h e f o l l o w i n g h e u r i s t i c s . I f AND i s n o t s p e c i ­
f i c a l l y expec ted and o c c u r s i n the sen tence b e ­
tween two noun g roups w h i c h can be combined in 
one semant ic u n i t t h e n i t i s i n t e r p r e t e d a s a 
l i n k between the two noun g r o u p s . O t h e r w i s e , i f 
AND o c c u r s i n t he sen tence a f t e r the v e r b i t i s 
I n t e r p r e t e d as a l i n k between two c l a u s e s . 

A l l examples p r e s e n t e d s o f a r d e a l w i t h noun 
g roups d e s c r i b i n g P i c t u r e P r o d u c e r s . The n e x t 
example shows how Concept P r o d u c e r s a r e h a n d l e d . 

( 6 ) ( C a s t r o condemned) THE EXECUTION 
OF THOUSANDS OF COMMUNISTS IN INDONESIA. 

THE EXECUTION r e f e r s to the s c r i p t $EXECUTION. 
T h i s s c r i p t has among i t s r o l e s t h e VICTIM o f t h e 
e x e c u t i o n . Among t h e e x p e c t a t i o n s a s s o c i a t e d 
w i t h t h e s c r i p t t h e r e i s one w h i c h e x p e c t s the 
v i c t i m to be a p e r s o n ( o r a g roup o f p e o p l e ) i n ­
t r o d u c e d by t h e p r e p o s i t i o n OF. H e a r i n g the word 
EXECUTION s e t s up an e x p e c t a t i o n f o r the word OF 
(someone) . THOUSANDS OF is a n o t h e r u n i t w h i c h 
c r e a t e s a g roup whose members f o l l o w . T h i s e x ­
p e c t a t i o n i s s a t i s f i e d by COMMUNISTS. When IN 
INDONESIA comes i t i s n o t expec ted b y anybody . 
Hence, t h e noun g roup c o l l e c t i o n i s suspended and 
THE EXECUTION w h i c h is now t r a n s f o r m e d i n t o : 

($EXECUTION VICTIM (//GROUP MEMBER 
(#PERSON OCCUPATION (COMMUNIST) 

COMPNUM (ORDER VAL ( 1 0 0 0 ) ) ) ) ) 

i s p l a c e d i n the MOBJECT s l o t o f MTRANS f o r 
"condemned" . A f t e r t h i s , I N INDONESIA i s c o l ­
l e c t e d : 

(LOC VAL ( * INS IDE* PARTOF (" INDONESIA)) ) 

Now t h e p r o c e s s o r must d e c i d e whe the r I n d o n e s i a 
was the p l a c e where the e x e c u t i o n o c c u r r e d o r 
where i t was condemned by C a s t r o . I n the absence 
o f o t h e r e x p e c t a t i o n s , t h e program p i c k s t h e 
f i r s t a l t e r n a t i v e . 

T o c o n c l u d e t h i s s e c t i o n , I w o u l d l i k e t o 
d i s c u s s t h e t r e a t m e n t o f words unknown to the 
p r o g r a m . Peop le have a l i m i t e d a b i l i t y t o i n ­
t e r p r e t such words f r o m c o n t e x t , o r , a t l e a s t , t o 
i g n o r e them. We t r i e d to pu t some o f t h i s k i n d 
o f i n t e l l i g e n c e i n our p rog rams . The p rob lem has 
two a s p e c t s . F i r s t , we have t o f i g u r e o u t what 
r o l e the unknown word ( o r words) m igh t p l a y i n 
t h e sen tence and t hen i n t e r r o g a t e the c o n t e x t t o 
f i n d ou t what meaning t h i s word m i g h t h a v e . The 
b o r d e r l i n e be tween these two t a s k s i s v e r y v a g u e . 
A s o f now, most o f t h e f i r s t p a r t i s hand led b y 
NGP and most of t h e second p a r t by R i c k G r a n g e r ' s 
p rogram c a l l e d FOUL-UP (Granger 1977 ) . The f o l ­
l o w i n g examples i l l u s t r a t e how t h e NGP p a r t 
w o r k s . 

( 7 ) JOHN ATE A F00 F ISH. 

FOO is i n t e r p r e t e d as an unknown m o d i f i e r and 
i g n o r e d . 

( 8 ) JOHN ATE A BLUE FOO. 

The o u t p u t of NGP 

(//BOGUS COLOR (BLUE) LEXVAL (FOO) REF (1NDEF)) 

i s handed t o FOUL-UP f o r f u r t h e r i n v e s t i g a t i o n . 

( 9 ) DR FOO BAZ ATE A BLUE F ISH. 

FOO BAZ a r e i n t e r p r e t e d as t he f i r s t and the l a s t 
names of a p e r s o n whose o c c u p a t i o n is DOCTOR. 

( 10 ) FOO'S FISH WAS BAD. 

FOO is i n t e r p r e t e d as t h e l a s t name u n l e s s ( 9 ) 
and (10) o c c u r r e d i n the same s t o r y , i n w h i c h 
case FOO w o u l d have a l r e a d y been d e f i n e d as a 
f i r s t name. 

(11 ) JOHN WAS TAKEN TO THE HOSPITAL 
BY FOO AMBULANCE. 

FOO is i n t e r p r e t e d to be a name of an ambulance 
company, s i n c e AMBULANCE has a BACKWARD e x p e c t a ­
t i o n l o o k i n g f o r a company name. 

(12 ) 593 FOO BAZ AVENUE 

FOO BAZ is i n t e r p r e t e d as t h e name of an avenue . 
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5 * Compar ison w i t h o t h e r Work and C o n c l u s i o n s 

The work, p r e s e n t e d i n t h i s paper i s a f u r ­
t h e r deve lopment o f E L I . The main d i f f e r e n c e 
between t h i s p rogram and most o t h e r p a r s e r s ( s e e , 
f o r examp le , Winograd 1972, Woods and Kap lan 
1971) i s t h a t i t does n o t s e p a r a t e i t s l i n g u i s t i c 
knowledge f rom i t s g e n e r a l w o r l d k n o w l e d g e . I n 
o t h e r programs t h e a n a l y s i s i s done i n two 
s t a g e s . F i r s t t he i n p u t i s a n a l y z e d s y n t a c t i c -
a l l y and t hen the r e s u l t i s i n t e r p r e t e d seman-
t i c a l l y . For examp le , LUNAR (Woods and Kap lan 
1971) uses t h e Augmented T r a n s i t i o n Network 
Grammar (Woods 1970) to g e n e r a t e p o s s i b l e s y n ­
t a c t i c i n t e r p r e t a t i o n s o f a g i v e n sen tence and 
t h e n a p p l i e s i t s domain knowledge t o d e t e r m i n e 
whe the r the i n t e r p r e t a t i o n i s m e a n i n g f u l . Thus , 
noun groups a r e pa rsed p u r e l y s y n t a c t i c a l l y and 
t h e i r meaning i s n o t e s t a b l i s h e d u n t i l the who le 
sen tence i s p a r s e d . I n each noun g roup the f i r s t 
noun i s assumed to be the head n o u n . I f l a t e r 
t h i s t u r n s o u t t o b e i n c o r r e c t , t h e system backs 
up and t r i e s t o accumu la te more e lemen ts i n t o the 
noun g r o u p . For examp le , t h e c o r r e c t p r o c e s s i n g 
of the phrase PRESIDENT JIMMY CARTER w h i c h c o n ­
t a i n s t h r e e nouns w i l l r e q u i r e LUNAR to back up 
t w i c e . T h i s means t h a t a g r e a t d e a l o f unneces­
s a r y e f f o r t i s spen t i n f i n d i n g s y n t a c t i c a l l y 
p l a u s i b l e b u t mean ing less p a r s e s . T h i s i s e s p e ­
c i a l l y t r u e when one t r i e s t o r e l a x some s y n t a c ­
t i c r u l e s t o a l l o w f o r s l i g h t l y i n c o r r e c t s e n ­
t e n c e s . In NGP t h e p a r s i n g i s done by t h e use o f 
r u l e s most a p p r o p r i a t e i n a g i v e n s i t u a t i o n , s e ­
man t i c o r s y n t a c t i c . T h u s , i n the example above , 
t h e programs c o n t a i n e d i n t he d i c t i o n a r y e n t r y 
f o r the word PRESIDENT w i l l i m m e d i a t e l y c o l l e c t 
JIMMY CARTER. Most o f t h e p r o g r a m ' s l i n g u i s t i c 
knowledge i s n o t b u i l t i n t o i t s c o n t r o l s t r u c t u r e 
b u t s t o r e d i n t he d i c t i o n a r i e s and used as a p a r t 
o f i t s g e n e r a l know ledge . T h i s makes the program 
v e r y f l e x i b l e , e a s i l y e x t e n s i b l e , and p r o v i d e s 
f o r the c o r r e c t p r o c e s s i n g o f " u n g r a m m a t i c a l " 
s e n t e n c e s . 

Ano the r i m p o r t a n t d i f f e r e n c e between t h i s 
program and b o t h W i n o g r a d ' s and the LUNAR sys tem 
i s I n the r e p r e s e n t a t i o n o f mean ing . The meaning 
o f a sen tence in W i n o g r a d ' s sys tem is a program 
f o r m a n i p u l a t i n g b l o c k s . The meaning o f a s e n ­
tence i n the LUNAR sys tem i s a r e q u e s t f o r i n ­
f o r m a t i o n about some p r o p e r t i e s o f t h e r o c k s f r o m 
t h e Moon. Bo th these systems a r e v e r y s p e c i a l ­
i z e d and no t e a s i l y e x t e n s i b l e t o o t h e r doma ins . 
Our a n a l y z e r i s based on the Concep tua l Depen­
dency r e p r e s e n t a t i o n sys tem w h i c h i s n o t l i m i t e d 
to any p a r t i c u l a r d o m a i n . The same program can 
h a n d l e a w ide v a r i e t y o f t o p i c s , f r o m car a c c i ­
den t r e p o r t s t o s t a t e v i s i t s t o C h i n a . 

The r e s u l t s p r e s e n t e d i n t h i s paper show 
t h a t b o t h l i n g u i s t i c and w o r l d knowledge a r e r e ­
q u i r e d f o r c o r r e c t and e f f i c i e n t h a n d l i n g o f noun 
g r o u p s . The program demons t ra tes t h e p o s s i b i l i t y 
and the advan tages o f t h e s i m u l t a n e o u s a p p l i c a ­
t i o n o f b o t h k i n d s o f k n o w l e d g e , w i t h o u t sepa ­
r a t i n g t he p rocess o f u n d e r s t a n d i n g i n t o s y n t a c ­
t i c and semant i c s t a g e s . The program p r o v i d e s an 
i n t u i t i v e l y p l a u s i b l e model f o r a h i e r a r c h i c a l l y 

o r g a n i z e d , e x p e c t a t i o n based c o n t r o l mechanism 
f o r a n a l y z i n g noun g r o u p s . 
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