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ABSTRACT 

The Word Expert Parser is a computer program 
t h a t analyzes f ragments o f n a t u r a l language t e x t i n 
order to e x t r a c t t h e i r meaning in con tex t . The 
c o n s t r u c t i o n of the program has l ed to the 
development of a l i n g u i s t i c theory based on no t ions 
or thogonal to those t r a d i t i o n a l l y found a t the 
hear t of such t h e o r i e s . Word Expert Parsing 
exp la i ns the unders tand ing o f t e x t u a l f ragments 
c o n t a i n i n g h i g h l y i d i o s y n c r a t i c e lements, such as 
id ioms, c o l l o c a t i o n s , c l i c h e s , and c o l l i g a t i o n s , as 
w e l l as l e x i c a l sequences t h a t c o n t a i n i n t e r e s t i n g 
s t r u c t u r a l phenomena. The theory perce ives the 
i n d i v i d u a l word o f language as the o r g a n i z i n g u n i t 
f o r l i n g u i s t i c knowledge, and views unders tanding 
as c o n s i s t i n g of lexical Interactions among 
procedura l word expe r t s . Th i s paper desc r ibes four 
c lasses o f l e x i c a l i n t e r a c t i o n r e q u i r e d t o e x p l a i n 
the unders tanding o f sentences in con tex t , 
Idiosyncratic Interaction, linguistic Interaction, 
discourse interaction, and logical interaction. 
The paper purpose ly avo ids programming d e t a i l s in 
order to focus on Word Exper t Pars ing as l i n g u i s t i c 
theory . 

1. INTRODUCTION 

The Word Expert Parser (UEP) is a computer 
program t h a t analyzes f ragments o f n a t u r a l language 
t e x t i n order t o e x t r a c t t h e i r meaning i n con tex t . 
The system has been developed w i t h p a r t i c u l a r 
a t t e n t i o n pa id t o the wide v a r i e t y o f d i f f e r e n t 
meaning r o l e s of words when appear ing in 
combinat ion w i t h o ther words. The t h e o r e t i c a l 
p o s i t i o n advanced by UEP about the na tu re of 
I n d i v i d u a l words is t h a t words have no meaning per 
se, bu t r a t h e r , t h a t f ragments o f l e x i c a l i tems 
mean something th rough t h e i r I n t e r r e l a t i o n s h i p s . 
Furthermore, the charac te r o f l e x i c a l r e l a t i o n s 
runs the gamut f rom the s imple d i r e c t knowledge 
t h a t some word sequence rep resen ts some remembered 
concept, to the more a n a l y t i c a l knowledge t h a t 
p a r t i c u l a r k i nds o f l e x i c a l sequences o f t e n 
represent c e r t a i n c lasses o f conceptual n o t i o n s . 

• The i n i t i a l research m o t i v a t i n g the ideas 
descr ibed In t h i s r e p o r t was suppor ted by g r a n t 
NSG-7253 from the Na t i ona l Aeronau t i cs and Space 
A d m i n i s t r a t i o n t o t he U n i v e r s i t y o f Mary land. 
During the w r i t i n g o f t h i s paper, the au thor was 
supported by a F u l b r i g h t Lec tu resh ip in A r t i f i c i a l 
I n t e l l i g e n c e a t the U n i v e r s i t y de Pa r i s , and 
computer f a c i l i t i e s were p rov ided by the Institut 
de Recherche et Coordination Acoustlqua/Musique. 
The support of NASA, the Fu lb r i gh t -Hays program, 
and IRCAM are g r a t e f u l l y acknowledged. 

Small 

Groupe d 1 I n t e l l i g e n c e A r t i f i c i e l l c 
Departernent d ' I n f o r m a t i q u e 
U n i v e r s i t y Par is V I I I - Vincennes 
93200 Saint Denis FRANCE 

The e v o l u t i o n o f t h i s pe rspec t i ve s t a r t e d w i t h 
the obse rva t i on t h a t the understanding of a 
p a r t i c u l a r fragment o f t e x t depends fundamenta l ly 
on the d isambigua t ion of the i n d i v i d u a l words 
composing i t . Knowing the con tex tua l meanings of 
the words is tantamount to understanding the 
meaning of the o v e r a l l f ragment. Another way of 
say ing the same t h i n g [Rieger, 1977] is t h a t 
language i n t e r p r e t a t i o n can be u l t i m a t e l y viewed as 
a process of word sense d i s c r i m i n a t i o n . 
U n f o r t u n a t e l y , t h i s pe rspec t i ve does not e l i m i n a t e 
the c l a s s i c problems of dec id i ng the na ture of a 
d i s t i n c t word sense, the d i f f e r e n c e between 
d i f f e r e n t usages, word senses, and id ioms, and so 
f o r t h . The s o l u t i o n to these problems comes in 
r e a l i z i n g t h a t the process o f understanding the 
meaning of words in con tex t does not r e q u i r e 
re fe rence to those no t i ons a t a l l . The des ign o f a 
pars ing procedure based on de te rm in ing the meaning 
r o l es o f i n d i v i d u a l words in con tex t has l ed to the 
Drthogonal l i n g u i s t i c no t i ons t h a t are the sub jec t 
o f t h i s paper. 

The o r g a n i z a t i o n of UEP is founded on the 
b e l i e f t h a t the group ing together o f words to form 
meaningfu l sequences is an a c t i v e process which 
succeeds on ly because o f h i g h l y i d i o s y n c r a t i c 
a p p l i c a t i o n of l e x i c a l knowledge. That i s , we 
fragment t e x t and understand the meaning of the 
p ieces because we know how the p a r t i c u l a r words 
i n v o l v e d i n t e r a c t w i t h each o the r . 

Sometimes sequences of two or more words 
i n t e r a c t toge ther to such an ex ten t t h a t they seem 
to behave as a s i n g l e l e x i c a l i tem. L i n g u i s t s have 
l a b e l l e d such sequences Idioms. The n o t i o n to 
which t h i s d e f i n i t i o n g i ves r i s e , however, causes 
severa l problems f o r l i n g u i s t i c theory . F i r s t o f 
a l l , r a r e l y does such a sequence ho ld together so 
t i g h t l y t h a t i t can b e t r u l y t r e a t e d t h e o r e t i c a l l y 
as a s i n g l e l e x i c a l i tem. Secondly, r a r e l y does 
such a sequence have a unique meaning. More o f t e n 
than no t , the meaning of an i d i o m a t i c express ion 
must be determined by d isamb igua t ion . The sequence 
must be analyzed in con tex t and be t r e a t e d by 
comprehension processes as be ing e i t h e r (a) a 
cohesive whole w i t h i d i o s y n c r a t i c meaning, or (b) a 
sequence having meaning through l ess s p e c i f i c 
language knowledge. There is no a priori way of 
knowing the meaning of the sequence to be the one 
or the o the r . 

The no t i on of idiom f a l l s at one end of a 
spectrum, an i d e a l i z e d end t h a t I c l a i m does no t 
e x i s t . Lex i ca l seauences can be more or less 
Idiomatic, in the sense t h a t the process 
i n t e r a c t i o n s c o n s t i t u t i n g the understanding o f them 
inc ludes g rea te r o r fewer i d i o s y n c r a t i c 
I n t e r a c t i o n s . The UEP way of l ook ing at the most 
i d i o m a t i c sequences i s t h a t the spec ia l 
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i n t e r a c t i o n s among the p a r t i c i p a t i n g words take 
p r i o r i t y over any other p o t e n t i a l i n t e r a c t i o n s 
i n v o l v i n g those words. The d isamb igua t ion of 
i d i oma t i c express ions , i . e . , the unders tand ing o f 
the sequences as e i t h e r id ioms or non- id ioms ( to 
use the popular d i s t i n c t i o n ) , g e n e r a l l y r e q u i r e s 
o ther process i n t e r a c t i o n s besides the s t r i c t l y 
w o r d - s p e c i f i c ones. The unders tanding of an id iom 
thus d i f f e r s i n s i g n i f i c a n t l y , f rom the pe rspec t i ve 
of UEP theory , f rom comprehension of any o ther k i n d 
(accord ing to whatever c l a s s i f i c a t i o n scheme) of 
l e x i c a l sequence. 

The n o t i o n t h a t a l l f ragments o f language are 
more or l ess i d i o m a t i c , w h i l e r a d i c a l in some 
l i n g u i s t i c q u a r t e r s , has been p r e v i o u s l y suggested. 
In h i s i n t r o d u c t o r y tex tbook, Aspects of Language, 
Dwight Bo l i nge r asks "whether eve r y th i ng we say may 
be in some degree i d i o m a t i c — t h a t i s , whether 
the re are a f f i n i t i e s among words t h a t con t inue to 
r e f l e c t the at tachments the words had when we 
learned them, w i t h i n l a r g e r groups" [Bo l inger , 
1975J. A f t e r work ing w i t h i n what he c a l l s " t he 
p r e v a i l i n g r educ t i on i sm" , Bo l i nge r began to suggest 
a p o s i t i v e answer to h i s pedagogical ques t i on , 
choosing to take "an i d i o m a t i c ra the r than an 
a n a l y t i c a l v iew" [Bo l inger , 1979] of language. The 
c o n t r i b u t i o n o f a r t i f i c i a l i n t e l l i g e n c e I n genera l , 
and of Word Expert Parsing in p a r t i c u l a r , is to 
develop theory f rom t h i s i n fo rma l view. The n o t i o n 
of process, and of process i n t e r a c t i o n , a l l ows us 
to begin to do Just t h a t . 

2. THE UORD EXPERT PARSER 

The UEP computer system ma in ta ins l i n g u i s t i c 
knowledge across a community of word-based 
s t r u c t u r e s c a l l e d word experts, which represent the 
process of de te rm in ing the con tex tua l meaning and 
r o l e of the i n d i v i d u a l words. A word exper t must 
not be thought of as a r e p r e s e n t a t i o n f o r the 
va r i ous meanings, r o l e s , and c o n t r i b u t i o n s of a 
word in con tex t , but r a t h e r as a d e c l a r a t i v e 
r e p r e s e n t a t i o n (a network) of the process (which we 
s h a l l c a l l disambiguation) o f de te rm in ing these 
t h i ngs . C e r t a i n l y , i t i s the meaning c o n t r i b u t i o n s 
o f i n d i v i d u a l l e x i c a l i tems t h a t we wish to 
determine. Word exper ts are bo th data and process; 
they can be augmented, examined, and manipulated as 
data , ye t pa r s i ng takes p lace through t h e i r 
i n t e r p r e t a t i o n as program by an exper t eva l ua to r , 
s i m i l a r to the EVAL of L i sp . 

The d i s t r i b u t e d pa rs ing scheme of UEP works as 
f o l l o w s . The UEP reader examines a word of t e x t 
and r e t r i e v e s i t s word exper t f rom memory. The 
word expe r t s t a r t s execu t i ng , t r y i n g t o determine 
the meaning r o l e o f i t s word i n con tex t , i . e . , 
i n t e r a c t i n g w i t h o ther word exper ts and w i t h 
h i ghe r -o rde r system processes to acqu i re the 
a p p r o p r i a t e con tex tua l knowledge to make the 
c o r r e c t i n f e rences . F i n a l l y , a l l the word exper t s 
f o r a p a r t i c u l a r f ragment of t e x t come to mutual 
agreement on the meaning of the f ragment, and the 
l o c a l d i s t r i b u t e d process t e rm ina tes . Loca l , i n 
the sense t h a t as long as t he re remains i npu t t e x t , 
the o v e r a l l p a r s i n g process con t i nues , w h i l e the 
d isamb igua t ion o f i n d i v i d u a l l e x i c a l sequences 
making up the l a r g e r t e x t completes. 

I n t e r a c t i o n , between i n d i v i d u a l s i n the wo r l d , 
or between d i s t r i b u t e d processes in a computer 
program, r e q u i r e s both (a) g i v i n g i n f o r m a t i o n and 
(b) r e c e i v i n g i n f o r m a t i o n . In UEP, the exper t s 
exchange two k inds of i n f o r m a t i o n , c a l l e d concept 
structures and control signals. Concept structures 
represent human concepts, such as "a book", "go ing 
f i s h i n g " , " t h e box of candy 1 gave Joanie f o r 
V a l e n t i n e ' s day in 1981" , "some b lue p h y s i c a l 

o b j e c t " , and the l i k e . Cont ro l s i g n a l s represent 
p rocess ing c lues , such as "expect a word t h a t can 
beg in a l e x i c a l sequence t h a t can desc r ibe concept 
s t r u c t u r e X", "send me the concept s t r u c t u r e 
r e p r e s e n t i n g the agent of concept s t r u c t u r e Y or a 
s i g n a l say ing you cannot " , " w a i t a second and you 
w i l l be sent a concept s t r u c t u r e t h a t w i l l help 
y o u " , and s i m i l a r t h i n g s . The r ep resen ta t i on and 
use o f concepts and s i g n a l s are descr ibed f u l l y in 
[Smal l , 1980]. 

3, LEXICAL INTERACTIONS 

I use the term lexical interaction to denote 
the sending and r e c e i v i n g of c o n t r o l s i gna l s and 
concept s t r u c t u r e s by word exper ts in UEP, Th is 
i nc ludes i n t e r a c t i o n s between i n d i v i d u a l exper ts , 
as w e l l as those between a word exper t and another 
k i n d of model process ( e . g . , a mechanism i n f e r r i n g 
the goa ls of a d ia logue p a r t i c i p a n t ) . Th is paper 
d iscusses l e x i c a l i n t e r a c t i o n s by p resen t i ng four 
c lasses o f r e q u i r e d i n t e r a c t i o n , and then argu ing 
f o r the necess i t y and g i v i n g examples of each. The 
c a t e g o r i z a t i o n is by the k i nd of knowledge 
exchanged in the communication, and inc ludes the 
f o l l o w i n g . 

Idiosyncratic Interaction 
Linguistic Interaction 
Discourse Interaction 
Logical Interaction 

The l e a s t genera l c l ass o f l e x i c a l 
i n t e r a c t i o n s are cons idered id iosync ra t i c s ince 
they are w o r d - s p e c i f i c and a r i s e through simple 
r e c a l l memory. Th is type o f i n t e r a c t i o n permi ts 
the unders tand ing of i d i o m a t i c fragments. General 
knowledge about the syntax and semantics of some 
n a t u r a l language g i ves r i s e to linguistic 
i n t e r a c t i o n s , and are o f course c r u c i a l to the 
unders tand ing o f l e x i c a l sequences not p r e v i o u s l y 
seen. Sometimes words i n t e r a c t w i t h processes t ha t 
moni tor the development o f an e n t i r e t e x t (or p a r t s 
t h e r e o f ) , o r the goa ls o f p a r t i c i p a n t s i n 
d i s c u s s i o n . These discourse i n t e r a c t i o n s are o f t en 
necessary f o r the meaningfu l cohesion o f l e x i c a l 
f ragments. L a s t l y , but c e r t a i n l y not l e a s t 
impor tan t are the logical i n t e r a c t i o n s between 
words and the most genera l c o g n i t i v e processes. 
Percept ions about the wo r l d , b e l i e f s , 
in fe rence-mak ing s k i l l s , r o t e memory, and so f o r t h , 
a re bas i c to language unders tand ing. 

The c l a s s i f i c a t i o n of word fragments i n t o 
c a t e g o r i e s such as " i d i o m " , " c o l l o c a t i o n " , 
" c o l l i g a t i o n " , "noun phrase" , "complement", and the 
l i k e , does not make sense in UEP theory . Rather, 
i n d i v i d u a l words a re viewed as having c e r t a i n k inds 
and sequences o f i n t e r a c t i o n s w i t h t h e i r neighbors 
to form meaningful p ieces o f t e x t . Fragments o f t en 
desc r ibed as " I d i oms" are those t h a t are understood 
p r i n c i p a l l y th rough i d i o s y n c r a t i c l e x i c a l 
i n t e r a c t i o n s . A non - i d i oma t i c s t r u c t u r e , diagnosed 
as a "noun phrase" , is one t h a t i nvo l ves most ly 
l i n g u i s t i c i n t e r a c t i o n s to understand. A s o - c a l l e d 
"noun-noun p a i r " can be thought of as a l e x i c a l 
sequence comprehended w i t h the help o f l o g i c a l 
i n t e r a c t i o n s , w i t h recourse to common sense memory 
and s k i l l s . 

3 .1 I d i o s y n c r a t i c i n t e r a c t i o n 

Since the emphasis of the UEP research e f f o r t 
is to cons t ruc t a computer program to understand 
n a t u r a l language, we are not q u a l i f i e d to make 



c la ims about j u s t how much of human pars ing 
i nvo l ves i d i o s y n c r a t i c l e x i c a l i n t e r a c t i o n . 
S u f f i c e i t to say t h a t no theory o f language 
a n a l y s i s can do w i t h o u t such a n o t i o n , and tha t we 
have come across many examples, bo th in our own 
work and i n the l i n g u i s t i c l i t e r a t u r e , where i t 
a p p l i e s . Fur thermore, our concept ion o f 
i d i o s y n c r a t i c i n t e r a c t i o n ( i n c o n j u n c t i o n w i t h the 
o ther i n t e r a c t i o n t y p e s ) , p rov ides exp lana to ry 
adequacy f o r many l i n g u i s t i c phenomena, observed in 
d i v e r s e camps. 

I d i O M S 

The comprehension of id ioms r e q u i r e s both 
i d i o s y n c r a t i c l e x i c a l i n t e r a c t i o n s and 
c o n t e x t - p r o b i n g d i samb igua t ion ( i . e . , i n t e r a c t i o n s 
between l e x i c a l processes and h i g h e r - o r d e r memory 
processes) . As an example, examine the f o l l o w i n g 
sentence, ana lyzed e a s i l y by the p r o t o t y p e WEP 
system desc r ibed in [Smal l , 1980]. 

(1) "The f e l l o w throws in the t o w e l . " 

L i n g u i s t i c d e s c r i p t i o n o f t h i s sentence cou ld take 
severa l d i f f e r e n t r ou tes . The verb in the sentence 
cou ld be seen to be e i t h e r one of (a) throw, (b) 
throw in, or (c) throw in the towel, depending on 
the t h e o r e t i c a l p e r s p e c t i v e o f the l i n g u i s t i c 
approach. Whi le UEP does not i t s e l f ( e x p l i c i t l y ) 
make use of the n o t i o n of a verb , i f f o r ced to 
e x p l a i n i t s behav ior in these terms, I would say 
t h a t UEP would cons ider the verb to be e i t h e r (a) , 
(b) , or ( c ) , depending on the c o n t e x t . 

The UEP computer system would behave as 
f o l l o w s . The word expe r t f o r throw would send a 
message to the in e x p e r t , c o n s i s t i n g of bo th a 
c o n t r o l s i f i na l and a concept s t r u c t u r e . The s i gna l 
would i n e f f e c t t e l l 1n t h a t throw would l i k e t o 
p a i r .up w i t h i t to form a cohesive f ragment. The 
accompanying concept s t r u c t u r e would t e l l in what 
k i n d of l e x i c a l sequence (or conceptua l mapping of 
one) throw would expect to f i n d to the r i g h t o f in 
f o r i t to have con f idence in such a p a i r i n g . Of 
course, the in expe r t has independent c o n t r o l of 
i t s own i n t e r a c t i o n s , and cou ld dec ide (based on 
the na tu re o f the i n p u t ) to r e j e c t any suggest ions 
i t r ece i ves . In the above example, in would w a i t 
f o r a s i g n a l f rom the expe r t on i t s r i g h t ( the the 
exper t ) i n d i c a t i n g the f o r m a t i o n o f a cohes ive 
fragment d e s i g n a t i n g a t o w e l , and then ac t on t h i s 
I n f o r m a t i o n . 

The concept s t r u c t u r e sent by throw i n d i c a t e s 
t h a t i f the words t o the r i g h t o f i n a re the t o w e , 
then the words th row and in shou ld p a i r up. 
However, the in e xpe r t has the p r e r o g a t i v e to 
o v e r r i d e t h i s sugges t ion , and i f query t o the 
processes mode l l i ng the focus o f d i scou rse 
a t t e n t i o n (see the l a t e r s e c t i o n on d i scou rse 
i n t e r a c t i o n s ) de termined t h a t some l a r g e towel was 
the l o c a t i o n of some a c t i v e event , would do so, 
t r a n s m i t t i n g a s i g n a l to throw r e j e c t i n g i t s 
adv ice . O r d i n a r i l y , t h i s would no t happen, and the 
in exper t would s i g n a l acceptance to throw. The 
throw exper t would then query the d i scou rse 
processes m o n i t o r i n g the a c t i v i t y con tex t t o 
determine i f (a) someone is a c t u a l l y th row ing a 
towel i n t o some volume, or (b) someone is conceding 
d e f e a t to someone in a game. When t h i s was 
determined, the unders tand ing o f the fragment ( i n 
t h i s case a sentence) would be complete. 

C o l l o c a t i o n and C o l l i g a t i o n 
What is the na ture of the adv ice g iven by one 

word exper t to another , as from the throw exper t to 
the 1n exper t above, and what is i t s basis? These 
suggest ions , t r a n s m i t t e d as c o n t r o l s i g n a l s and 
concept s t r u c t u r e s in WEP, are based on pu re l y 
i d i o s y n c r a t i c c r i t e r i a . Whi le the i d i o m a t i c 
meaning of c e r t a i n l e x i c a l sequences cannot be 
p r e d i c t e d from the p a r t s , c e r t a i n o the rs have 
meanings t h a t d i f f e r s l i g h t l y from what might be 
i n f e r r e d . These sequences are sometimes c a l l e d 
collocations, and i l l u s t r a t e the i d iosync racy of 
l e x i c a l p a i r i n g s and thus the bas is f o r c e r t a i n 
i n t e r a c t i o n s in UEP a n a l y s i s . 

In h i s recent paper, Bo l inger [1979] quotes 
f rom T. F. M i t c h e l l [1971] about the word work and 
i t s meaning i n va r i ous fragments o f l e x i c a l i tems: 
"Men — s p e c i f i c a l l y cement workers — work in 
cement works; o the rs of d i f f e r e n t occupat ion work 
on works of a r t ; o the rs aga in , or both , per form 
good works. Not on ly are good works performed but 
cement works are boi l t and works of a r t produced" 
( i t a l i c s i n o r i g i n a l ) . Bo l inger goes on t o r e f l e c t 

why " b u i l d e r s do not produce a b u i l d i n g or au tho rs 
invent a n o v e l " . From the vantage p o i n t of the 
d i s t r i b u t e d l e x i c a l a c t o r s o f UEP, these 
p a r t i c u l a r i t i e s form the bas is o f the i n t e r - e x p e r t 
communications we have been c a l l i n g idiosyncratic 
interactions. 

Let us take M i t c h e l l ' s example, the ambiguous 
word work, and see how the word exper ts of UEP can 
i n t e r a c t t o determine i t s meaning i n con tex t . I t 
should be easy to see from the d i scuss i on so f a r 
how UEP would handle the f o l l o w i n g fragment. 

(2) "The Ensemble In te rcon tempora in per forms a wo rk . " 

Wi thout knowing any th ing about the va r i ous e n t i t i e s 
mentioned i n the sentence, i t i s c l e a r t h a t an 
ensemble of music ians p layed a musical p iece . 
L e x i c a l i n t e r a c t i o n s between the word exper t f o r 
perform and t h a t f o r work make c l e a r the meaning of 
the f ragment. The perform exper t would s i g n a l to 
work i t s e x p e c t a t i o n of a l e x i c a l sequence deno t i ng 
a conceptual e n t i t y t h a t can be "pe r fo rmed" , such 
as "a s e r v i c e " , "a musical p i e c e " , o r "a s e r i e s o f 
a c t i o n s " . I t would then be up to work to use t h i s 
(non-b ind ing) adv ice to c o n t r i b u t e to the meaning 
o f the o v e r a l l f ragment i n which i t p a r t i c i p a t e s . 

3 .2 L i n g u i s t i c I n t e r a c t i o n 

The syntax and semantics of n a t u r a l language 
comprise the s t u f f o f most l i n g u i s t i c theory , and 
t h e i r use is the corners tone o f computer pa r s i ng 
programs. However, UEP fo r ces us to pe rce i ve the 
na tu re and use of t h i s knowledge f rom an 
u n t r a d i t i o n a l vantage p o i n t , t h a t o f the i n d i v i d u a l 
word and i t s a c t i v e process ing to form meaningful 
f ragments o f t e x t w i t h i t s ne ighbors . From t h i s 
p e r s p e c t i v e , the syntax and semantics of a language 
is t h a t body o f knowledge t h a t helps us i n f e r 
enough about the meaning c o n t r i b u t i o n s of new words 
to understand l e x i c a l sequences comp le te ly 
d i f f e r e n t f rom ones t h a t we have a l ready seen. 
A f t e r p rocess ing some l e x i c a l sequence, t h i s 
l i n g u i s t i c knowledge p rov ides us w i t h c e r t a i n 
e x p e c t a t i o n s about upcoming l e x i c a l i tems and the 
na tu re o f t h e i r i n t e r a c t i o n s , thus he lp ing us to 
f ragment those i tems i n t o p ieces and to i n f e r the 
meaning of the p ieces f rom genera l i n f o r m a t i o n 
about t h e i r component p a r t s . 
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How can the p u r e l y l e x i c a l UEP system r e q u i r e 
no n o t i o n o f h i g h o rde r s t r u c t u r a l phenomena, ye t 
s t i l l be a b l e t o account f o r them? The f o l l o w i n g 
example ( p rov i ded b y Y o r i c k w i l k s ) i l l u s t r a t e s the 
l e x i c a l i n t e r a c t i o n s r e q u i r e d t o ana l yze a n 
i n t e r e s t i n g f ragment o f t e x t . 

(3) " J o a n i e washes the c o l o r f u l d i s h e s u p . " 

The d i f f i c u l t y w i t h t h i s f ragment i s i n d e t e r m i n i n g 
t h a t t he word dishes c o n t r i b u t e s to the meaning o f 
t h e f ragment t h r o u g h i n t e r a c t i o n s w i t h the two 
words t o i t s l e f t , b u t t h a t t he word u p c o n t r i b u t e s 
by a s s o c i a t i o n w i t h the word washes, wh ich precedes 
up by many i n t e r v e n i n g words. The reason t h a t I am 
a v o i d i n g the use o f t r a d i t i o n a l l i n g u i s t i c j a r g o n 
f o r d e s c r i b i n g t h i s phenomenon i s the f o l l o w i n g 
b e l i e f : An u n d e r s t a n d i n g of UEP r e q u i r e s the 
v i e w i n g o f language i n t e r p r e t a t i o n f rom the vantage 
p o i n t o f t he i n d i v i d u a l word and i t s i n t e r a c t i o n s . 
An i m p o r t a n t way to ach ieve t h i s i s to d e s c r i b e the 
a n a l y s i s p rocess w i t h r e f e r e n c e t o the ve ry n o t i o n s 
(not t he t r a d i t i o n a l ones) around wh ich i t i s 
o r g a n i z e d . 

In the a n a l y s i s o f t he example f ragment , UEP 
would f i n d the r e f e r e n t o f Joanie and then proceed 
as f o l l o w s . The wash e x p e r t would beg in e x e c u t i n g , 
t r y i n g to de te rm ine i t s own meaning r o l e i n some 
l e x i c a l f ragment , and a t t h e same t ime , t r y i n g to 
p r o v i d e i n f o r m a t i o n t o o t h e r l e x i c a l agents t o 
p e r m i t them to do the same. The meaning of wash in 
c o n t e x t depends on a number of f a c t o r s , i n c l u d i n g 
the n a t u r e o f t he words succeed ing i t , and t h e i r 
own a c t i o n s i n d e t e r m i n i n g t h e i r meaning and r o l e 
c o n t r i b u t i o n s in c o n t e x t . The wash e x p e r t must 
thus p repare f o r a number o f c o n t i n g e n c i e s , or 
d i f f e r e n t t h i n g s t h a t c o u l d happen i n the t e x t , and 
then , w a i t t o see i f any o f them a c t u a l l y occur . I f 
t he word up appears to t he r i g h t o f wash, f o r 
example, t he words c o u l d choose to p a i r up i n t o a 
mean ing fu l f ragment (as in throw in above) . Under 
c e r t a i n c o n d i t i o n s , t he word up c o u l d appear l a t e r 
on i n t h e t e x t , and s t i l l p a i r up w i t h wash (as 
must occur f o r c o r r e c t i n t e r p r e t a t i o n o f the 
example sen tence ) . 

What a r e the c o n t e x t u a l c o n d i t i o n s t h a t would 
p e r m i t t h i s ? One o f t he c o n t i n g e n c i e s t h a t wash 
a n t i c i p a t e s i s t h e g r o u p i n g o f t he words t o i t s 
r i g h t i n t o a mean ing fu l f ragment o f t h e i r own 
( i . e . , a concept structure). The wash e x p e r t knows 
t h a t (a) t h e n a t u r e o f t h i s concept s t r u c t u r e may 
be i m p o r t a n t f o r i t s own sense d i s a m b i g u a t i o n , and 
(b) t h a t t he word immed ia te l y f o l l o w i n g the 
mean ing fu l f ragment c o u l d p a i r u p w i t h i t . I n the 
Jargon of UEP, one of t he e x p e r t s in such a 
mean ing fu l f ragment reports a concept s t r u c t u r e . 
S ince t he up e x p e r t does n o t r e p l y to dishes w i t h 
an a c c e p t a b l e message to c o n t i n u e the ongoing 
concept b u i l d i n g a c t i v i t y , the dishes e x p e r t 
r e p o r t s t he s t r u c t u r e . I t i s t h i s r e p o r t t h a t 
t r i g g e r s some new p r o c e s s i n g by t he wash e x p e r t , 
namely the e x a m i n a t i o n o f t h e nex t word ( i . e . , up). 

The r e s t o f t he a n a l y s i s t akes p l ace 
p r e d i c t a b l y . The wash e x p e r t i n t e r a c t s w i t h up as 
i f u p o c c u r r e d t o i t s immediate r i g h t i n the t e x t . 
The p a i r i n g up o f t he two words r e s u l t s f rom mutual 
a c c o r d , and t h e wash e x p e r t c r e a t e s a concept 
s t r u c t u r e t o r e p r e s e n t t h e meaning o f t he washing 
up of d i s h e s . Next wash o r g a n i z e s t he concep tua l 
o b j e c t , the c o 7 o r f u l dishes, i n t o t he o v e r a l l 
meaning o f t h e sen tence , and a g a i n w a i t s f o r t h i n g s 
t o happen. T h i s t i m e , t he word e x p e r t f o r t h e 
p e r i o d a t t he end o f the sentence execu tes , and 
t r a n s m i t s an a p p r o p r i a t e message. The wash e x p e r t 
a g a i n execu tes , c l e a n s up i t s bus iness , and r e p o r t s 

t he concept s t r u c t u r e r e p r e s e n t i n g the meaning, i n 
c o n t e x t , o f t h e e n t i r e f ragment ( sen tence) . 

Pass i ves and R e l a t i v e Clauses 

Sentences in the pass i ve v o i c e and those 
c o n t a i n i n g r e l a t i v e c lauses a re s i m i l a r i n be ing 
complex s t r u c t u r a l phenomena i n n a t u r a l language, 
and o f t e n s u g g e s t i v e o f s e n t e n c e - l e v e l r u l e s as 
l i n g u i s t i c e x p l a n a t i o n . Fur thermore , t he 
u n d e r s t a n d i n g o f such c o n s t r u c t i o n s by the 
d i s t r i b u t e d word-based approach of wEP may be f a r 
f r om e v i d e n t , e s p e c i a l l y c o n s i d e r i n g my c l a i m t h a t 
no e x p l i c i t n o t i o n s o f s t r u c t u r e a re r e f e r e n c e d by 
t he computer system or used in the t h e o r y . 
I n t e r p r e t a t i o n o f t e x t u a l f ragments c o n t a i n i n g 
complex s y n t a c t i c s t r u c t u r e s takes p l a c e t h r o u g h 
complex p a t t e r n s o f l e x i c a l i n t e r a c t i o n s among the 
a p p r o p r i a t e word e x p e r t s . The words t h a t n o r m a l l y 
cue a reader about the presence of such s t r u c t u r a l 
r e l a t i o n s in a f ragment a r e the ones in wEP t h a t 
c o o r d i n a t e the p rocess o f unde rs tand ing them. 

The a n a l y s i s of a pass i ve sentence i n v o l v e s 
l i n g u i s t i c i n t e r a c t i o n s among the word e x p e r t s f o r 
t he s u f f i x en, t h e word by, and the o t h e r words 
composing i t . The f o l l o w i n g sentence has been 
parsed by the e x i s t i n g UEP system, and d i scussed at 
l e n g t h i n [Sma l l , 1980] . 

(4) "The case was thrown out by f e d e r a l c o u r t . " 

The en e x p e r t beg ins e x e c u t i n g b e f o r e throw, and 
t h e normal a t t e m p t s by t he throw e x p e r t to 
c o o r d i n a t e the a n a l y s i s o f t he f ragment i n wh ich i t 
p a r t i c i p a t e s a re i n t e r c e p t e d by an. The a c t i o n s o f 
en a l l o w throw to p a i r up w i t h o u t . as o u t l i n e d 
above f o r throw in and wash up, bu t i t s l e x i c a l 
i n t e r a c t i o n s t o de te rm ine t he n a t u r e o f t he o b j e c t 
b e i n g " t h r o w n o u t " , and t h e agent d o i n g t h e 
" t h r o w i n g " a r e a l l i n t e r c e p t e d by t h e en e x p e r t , 
wh ich p r o v i d e s throw w i t h t he c o r r e c t r e p l i e s t o 
i t s q u e r i e s . Please r e f e r t o [Smal l , 1980] and 
[Sma l l , 1981] f o r a f u l l e r d i s c u s s i o n . 

R e l a t i v e c l auses b e g i n n i n g w i t h the word who 
a r e ana lyzed by UEP t h r o u g h the i n t e r a c t i o n s among 
the who word e x p e r t and t he e x p e r t s f o r the o t h e r 
words in t he c l ause and t he l a r g e r f ragment 
c o n t a i n i n g i t . The f o l l o w i n g sentence i s a n 
example of such a f ragment . 

(5) "The man who th rows the game l i k e s to l o s e . " 

The who e x p e r t in t h i s sentence has the 
r e s p o n s i b i l i t y f o r i n t e r a c t i n g w i t h the word e x p e r t 
f o r likes to i n f o r m Tikes about the man do ing t he 
" l i k i n g " . O r d i n a r i l y , t h i s e x p e r t would expec t t o 
f i n d a mean ing fu l l e x i c a l sequence t o i t s l e f t 
r e p r e s e n t i n g the needed concept . However, the 
p a r t i c u l a r s t r u c t u r e o f the f ragment means t h a t who 
must be a t t he o t h e r end o f t he r e l e v a n t l i n g u i s t i c 
i n t e r a c t i o n s o f likes, r a t h e r than the e x p e r t f o r 
t h e word t o i t s immediate l e f t , which would 
n o r m a l l y p e r f o r m the needed s e r v i c e . 

The UEP i n t e r p r e t a t i o n of the example f ragment 
proceeds as f o l l o w s . The word e x p e r t s f o r the and 
man agree to form a meaningfu l sequence and 
c o n s t r u c t a concept s t r u c t u r e t o r e p r e s e n t i t s 
meaning. The who e x p e r t beg ins e x e c u t i n g , g e t s 
h o l d o f t h i s concept , and w a i t s f o r t he throw 
e x p e r t t o s t a r t e x p l o r i n g the n a t u r e o f t he l e x i c a l 
sequence on i t s l e f t . I n a d d i t i o n , t he who e x p e r t 
a n t i c i p a t e s t h a t ano ther word e x p e r t f u r t h e r down 
the l i n e ( i n the example, t he e x p e r t f o r 7 7/ces) 
w i l l a l s o seek out i n f o r m a t i o n about the sequence 
t o i t s l e f t , i n e x a c t l y the way t h a t th row does. 
The who e x p e r t , l i k e every word e x p e r t in UEP, 



plans a s t r a tegy to i n t e r a c t w i t h the exper ts 
i nvo l ved i n bo th i t s p r i o r con tex t and i t s 
subsequent con tex t , c o o p e r a t i v e l y to i n t e r p r e t 
fragments o f t e x t . 

The throw exper t begins execu t ing and 
i n v e s t i g a t e s the na ture o f the l e x i c a l sequence to 
i t s l e f t . The who expe r t p rov ides the a p p r o p r i a t e 
I n f o r m a t i o n , i . e . , the concept s t r u c t u r e 
rep resen t i ng the men, and throw beg ins to 
d isambiguate i t s meaning in con tex t . The exper ts 
f o r a and game mu tua l l y agree on t h e i r l o c a l 
meaning, and through l i n g u i s t i c and i d i o s y n c r a t i c 
i n t e r a c t i o n s w i t h throw he lp i t determine i t s 
meaning as the " t h row ing of a c o n t e s t " . The likes 
exper t s t a r t s execu t ing , and i t s messages in search 
o f the person do ing the " l i k i n g " are i n t e r c e p t e d by 
the who expe r t , which has been on the l ookou t f o r 
such i n t e r a c t i o n s s ince the beg inn ing . Since the 
who exper t knows the unique name of the concept 
s t r u c t u r e rep resen t i ng the man, i t sends t h i s 
concept to l ikes , which proceeds norma l l y , knowing 
no th ing o f the s t r u c t u r a l c o m p l e x i t i e s preceeding 
i t . 

The word exper ts f o r bo th throw and f o r likes 
can be expected to exp lo re the unde r l y i ng meaning 
of the l e x i c a l sequences preced ing them. Note the 
way t h a t UEP a p p l i e s t h i s l i n g u i s t i c knowledge to 
the i n t e r p r e t a t i o n o f f ragments o f n a t u r a l language 
t e x t c o n t a i n i n g these words. Rather than saying 
t h a t throw and Ukes ac t as f i n i t e verbs in c e r t a i n 
con tex ts (which are desc r ibed in some r e l a t i o n a l 
r e p r e s e n t a t i o n a l scheme, such as grammar r u l e s or 
l o g i c ) , we say i ns tead t h a t these words c a r r y on 
l i n g u i s t i c i n t e r a c t i o n s w i t h the a c t i v e processes 
mode l l ing the o ther words making up the ( l o c a l 
l i n g u i s t i c ) con tex t t o a r r i v e a t a mu tua l l y 
acceptab le c h a r a c t e r i z a t i o n o f t h e i r i n d i v i d u a l 
c o n t r i b u t i o n s to t e x t u a l meaning. The advantage of 
t h i s pe rspec t i ve comes f rom the f a c t t h a t 
l i n g u i s t i c i n t e r a c t i o n s c o n s t i t u t e but a p o r t i o n o f 
a l l p o s s i b l e l e x i c a l i n t e r a c t i o n s t h a t represen t i n 
UEP the process of unders tand ing . 

3 .3 Discourse I n t e r a c t i o n s 

Whi le i t i s c l e a r t h a t c e r t a i n l e x i c a l 
sequences cannot be understood s o l e l y th rough 
recourse to syntax and semant ics, namely those 
fragments f o r which i d i o s y n c r a t i c i n t e r a c t i o n s are 
r e q u i r e d ( i . e . , s p e c i f i c remembered c o n t e x t s ) , why 
do we need o ther k i nds of genera l knowledge? We 
have a l ready seen examples suggest ing the answer to 
t h i s ques t i on . I n t r y i n g to understand the meaning 
of throw 1n the towel, the r e l e v a n t word exper t s 
must f i n d ou t some t h i n g s about the person 
per fo rming the desc r ibed a c t i o n , be fo re knowing 
what a c t i o n he i s i n e f f e c t pe r fo rm ing . 

I f the d i scourse desc r ibes some s o r t o f 
compet i t i on between two people (or teams), f o r 
example, throw in the towel could indicate a 
concession of de fea t by one of them. The f o l l o w i n g 
fragment i l l u s t r a t e s such a c o n t e x t u a l s i t u a t i o n . 

(6) "R ick and Joanle p lay chess. 
Rick throws i n the t o w e l . " 

On the o ther hand, i f t he d i scou rse has r e c e n t l y 
made re fe rence to a p lace where one might d ispose 
of a t owe l , throw 1n the towel might be s i g n i f y i n g 
the p u t t i n g of some towel in t h a t p lace . The 
f o l l o w i n g example i l l u s t r a t e s t h i s case. 

(7) "Joan ie drops a penny in the p i t . 
Rick throws i n the t o w e l . " 

I am not c l a im ing t h a t knowledge of the d i scourse 

con tex t is s u f f i c i e n t to disambiguate the meanings 
of the example sentence, but r a the r , t ha t such 
knowledge i s requ i red to understand i t . 

The d iscourse i n t e r a c t i o n s requ i red to 
i n t e r p r e t the above example take p lace (a) between 
the throw exper t and a h igher order process 
mode l l i ng the activity context, and (b) between the 
1n exper t an a process model l ing the d iscourse 
focus of attention.* There are two aspects to the 
process ing o f the a c t i v i t y mechanism, the 
u n s o l i c i t e d sending o f c o n t r o l s i gna l s t o i n d i c a t e 
the a n t i c i p a t i o n o f c e r t a i n a c t i o n s in the t e x t and 
concept s t r u c t u r e s to represent them, and the more 
d a t a - d i r e c t e d i n t e r a c t i o n s w i t h word exper ts (and 
o ther understanding processes) to determine the 
na tu re of the a c t i o n s t h a t a c t u a l l y do occur. The 
throw exper t must c a r r y on a c t i v i t y context 
Interactions to determine i f the d iscourse cou ld be 
seen as d i scuss ing some compe t i t i ve a c t i v i t y . I f 
so, the "concession o f d e f e a t " i n t e r p r e t a t i o n o f 
the example sentence is p l a u s i b l e . The in exper t 
carries on rocus or attention interactions to f ind 
out i f some l o c a t i o n has r e c e n t l y been descr ibed in 
the t e x t in which something might be thrown. 

Whi le the UEP system has been d i r e c t e d toward 
the understanding o f f ragments o f t e x t o c c u r r i n g in 
t e x t u a l d i scourse , the issues a r i s i n g in the 
i n t e r p r e t a t i o n of d ia logue are very s i m i l a r . The 
d i f f e r e n c e between the two tasks i nvo l ves the 
na tu re o f d iscourse i n t e r a c t i o n s . I n i n t e r p r e t i n g 
f ragments of d ia logue from the vantage p o i n t of one 
of the p a r t i c i p a n t s , word exper ts must i n t e r a c t 
w i t h model processes mon i to r i ng the goa ls of the 
o ther p a r t i c i p a n t . The f o l l o w i n g example (prov ided 
by James A l l en ) i l l u s t r a t e s the ques t ion . 

(8) "When is the Windsor t r a i n ? " 

In t r y i n g to understand t h i s ques t ion from the 
pe rspec t i ve of the person at the i n f o r m a t i o n desk 
o f a t r a i n s t a t i o n , the ques t ion cou ld be d i r e c t e d 
a t e l i c i t i n g e i t h e r o f two p ieces o f i n f o rma t i on 
[ A l l e n , 1978], i . e . , the t ime o f the next a r r i v a l 
f rom Windsor, or the t ime of the next depar tu re to 
Windsor. 

By saying t h a t the Windsor train is a 
"noun-noun p a i r " , we ge t nowhere in t r y i n g to 
understand i t . In UEP, the word exper ts fo r 
Windsor and t r a i n would i n t e r a c t l o c a l l y and 
determine the range o f poss i b l e i n t e r p r e t a t i o n s f o r 
the f ragment. In the case of t e x t u a l d i scourse , 
the train exper t would c a r r y on d iscourse 
i n t e r a c t i o n s w i t h the a c t i v i t y process t o f i n d out 
i f d i s c u s s i o n o f some p a r t i c u l a r t r a i n were 
a n t i c i p a t e d in the t e x t . In the case o f d ia logue , 
these i n t e r a c t i o n s would occur between train and an 
Intention mechanism, which might determine t h a t the 
speaker in the d ia logue is concerned w i t h the 
t r a i n s coming f rom Windsor, and not w i t h the t r a i n s 
l e a v i n g f o r Windsor. I f the processes model l ing 
the a c t i v i t y con tex t o r the speaker i n t e n t i o n s 
cannot p rov ide he lp to the t r a i n exper t , the word 
expe r t s f o r the sequence would cons t ruc t a concept 
s t r u c t u r e to represent the d i s j u n c t o f the two 
p o s s i b i l i t i e s , but con t inue to awai t the 
i n f o r m a t i o n t h a t would decide between them. 

* The term activity context desc r ibes a n o t i o n 
s i m i l a r to the scripts of Schank and Abelson [1975] 
and to the rrames of Charniak [1977]. The n o t i o n 
of rocus or attention has been taken d i r e c t l y from 
the work of Grosz [1977]. 
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3.4 Log i ca l I n t e r a c t i o n s 

The understanding of f ragments of n a t u r a l 
language text by a particular individual (or 
computer program) o f t e n r e q u i r e s knowledge of the 
b e l i e f s of t h a t i n d i v i d u a l . How can t h i s be t r u e 
g i ven the f a c t t h a t , even when the d iscourse 
con tex t has not been made to render a p a r t i c u l a r 
f ragment unambiguous, the m a j o r i t y o f readers s t i l l 
i n t e r p r e t i t the same way? The answer l i e s in the 
common exper ience brought to unders tand ing by 
readers from the same c u l t u r e . Th is n o t i o n c a r r i e s 
over to the common exper iences of people in a l l 
s o r t s o f sub -cu l t u res as w e l l , such as s c i e n t i f i c 
communit ies, r e l i g i o u s groups, age and c lass 
groups, and so f o r t h . There are p ieces of t e x t 
t h a t would be understood in common by members of 
these groups and not by people ou ts ide these 
groups, and o ther fragments t h a t would be 
understood in common by almost everyone. 

A psycho log ica l experiment at S tan fo rd 
U n i v e r s i t y [Smith, Lance, and Shoben, 1974], 
descr ibed in the paper by Bo l inger [1979] t h a t I 
have made such ex tens ive use of here, t e s t e d the 
meaning of va r ious words in terms of c lass 
membership. Subjects were asked to judge the t r u t h 
or f a l s i t y of c e r t a i n sentences, such as A robin 1s 
a bird and A chicken 1s a bird. The fact that it 
g e n e r a l l y takes longer to judge the l a t t e r t r u e 
than the former l ed the researchers to conclude 
t h a t the re are degrees o f b i r d i n e s s . C l e a r l y , 
d i f f e r e n t people w i t h d i f f e r e n t concept ions o f 
no t i ons l i k e b i r d i n e s s would understand the same 
sentence in d i f f e r e n t ways. Furthermore, the data 
of these psycho log i s t s , when i n t e r p r e t e d in terms 
of language unders tand ing, suggests t h a t a l e x i c a l 
sequence cou ld be viewed as rep resen t i ng , to a 
greater or lesser degree, some particular 
conceptual n o t i o n . 

I t is my b e l i e f t h a t the understanding of many 
sequences of words takes p lace through a process of 
comparing new sequences to a l ready i n t e r p r e t e d 
ones. Since the l i n g u i s t i c exper ience of each 
i n d i v i d u a l i s d i f f e r e n t , language comprehension 
must n e c e s s a r i l y take p lace in a p e r s o n - s p e c i f i c 
manner. Examine the f o l l o w i n g sentence f o r an 
example of what 1 mean. 

(9) "Joanie Caucus throws a seminar . " 

Most people read ing t h i s sentence w i l l understand 
the n o t i o n of throwing a seminar by comparison w i t h 
the o ther k inds of t h i n g s they have 
( l i n g u i s t i c a l l y ) seen thrown. When someone throws 
a party, f o r example, he is o rgan i z i ng a s o c i a l 
event. When someone throws a chess match, he is 
l o s i n g the match on purpose. My c l a im is t h a t by 
comparing throwing a seminar w i t h o ther f ragments 
i n v o l v i n g throwing, people come up w i t h the 
in tended i n t e r p r e t a t i o n o f the fragment. 

M u l t i p l e Choice Perspec t i ves 

Th is n o t i o n of comparison w i t h a l ready known 
concepts is a fundamental method of i n t e r p r e t a t i o n 
in the Word Expert Parser. I n d i v i d u a l word expe r t s 
i n t e r a c t w i t h a memory of r e a l - w o r l d knowledge to 
determine whether c e r t a i n conceptual no t i ons can be 
perce ived as o ther ones. The paradigm f o r these 
i n t e r a c t i o n s is based on m u l t i p l e choice — of a l l 
the fragments of t e x t t h a t have a l ready been 
understood ( the f i n i t e c h o i c e ) , which most c l o s e l y 
resembles the one now being examined? For the 
example sentence above, the ques t i on in UEP would 
be pu t f o r t h by the throw exper t and would be some 
v a r i a t i o n on the f o l l o w i n g (depending on the 
knowledge of throw s t o red in the throw word 
e x p e r t ) : " I s a seminar b e t t e r viewed as a p a r t y , a 
tan t rum, a chess game, a l e g a l case, or a 

b a s e b a l l ? " . * 

Th i s type o f l o g i c a l i n t e r a c t i o n ( i n t e r a c t i o n 
between a word exper t and a process mode l l ing 
b e l i e f s about the wor ld) has a fundamental r o l e in 
UEP language unders tand ing. The quer ies l i k e the 
example are called (multiple choice) view 
interactions. I t i s impor tan t to note t h a t these 
m u l t i p l e cho ice que r ies o f t e n take p lace w i t hou t 
i n c l u d i n g a "none of the above" o p t i o n . The 
unders tand ing process must be d i r e c t e d toward the 
goal of p r o v i d i n g some i n t e r p r e t a t i o n on each 
p o r t i o n of i n p u t t e x t . Th is means t h a t a reader 
must do the best t h a t he can to understand i t , 
whether or not he has s u f f i c i e n t l i n g u i s t i c and 
c u l t u r a l exper ience to come to the c o r r e c t 
( in tended) i n t e r p r e t a t i o n . Sometimes we make 
mis takes. 

P l a u s i b i l i t y o f P r o p o s i t i o n s 

The m u l t i p l e cho ice view i n t e r a c t i o n s a l l ow 
word exper ts to use genera l knowledge about 
conceptual i tems in the wor ld to understand 
fragments o f n a t u r a l language t e x t . Another k ind 
of genera l knowledge concerns s t r u c t u r e s more 
complex than s i n g l e i tems, namely r e l a t i o n s among 
severa l such conceptual i tems. When we perce ive 
such a r e l a t i o n as being c o n v e r t i b l e i n t o some sor t 
of t r u t h va lue , we c a l l i t a proposition. In UEP, 
p r o p o s i t i o n s may have t r u t h va lues a long a wide 
range, f rom something we might c a l l completely 
disbelieved to the oppos i te extreme we cou ld c a l l 
completely believed. I say t h a t p r o p o s i t i o n s in 
UEP work l i k e t h i s no t because of the ex is tence of 
a computer program to operate on them, but r a t h e r , 
because such a program must e x i s t f o r language 
unders tand ing w i t h i n the UEP framework. 

The reason i nvo l ves one c l ass of l o g i c a l 
i n t e r a c t i o n s , those between i n d i v i d u a l word exper ts 
and a process ma in ta i n i ng b e l i e f s about the wor ld . 
A word exper t may i n t e r a c t w i t h t h i s b e l i e f 
mode l l i ng process to determine the relative 
plausibility of two p r o p o s i t i o n s . Consider the 
f o l l o w i n g sentences, bo th of which have been 
s u c c e s s f u l l y i n t e r p r e t e d by the e x i s t i n g UEP system 
( w i t h the user a c t i n g as the b e l i e f mode l l ing 
p rocess) . 

(10) "The man e a t i n g t i g e r g r o w l s . " 

(11) "The man e a t i n g spaghe t t i g r o w l s . " 

The d i f f e r e n c e between these two fragments from the 
p e r s p e c t i v e of UEP i nvo l ves the r e l a t i v e 
p laus ib i l i t y of tigers that eat men and men who eat 
tigers in the f i r s t case, and of spaghetti that eat 
men and men who eat spaghetti in the second. Of 
course, i n c e r t a i n con tex t s , the problem i s 
reso l ved through d iscourse i n t e r a c t i o n s ; the 
a c t i v i t y con tex t or focus o f a t t e n t i o n cou ld make 
c l e a r the a p p r o p r i a t e meaning of the sentences 
w i t h o u t any need at a l l f o r more general knowledge. 
C l e a r l y , however, we can understand these fragments 
p e r f e c t l y we l l w i t hou t any gu id ing d iscourse 
con tex t . 

• Note the impor tan t e f f e c t such l o g i c a l 
i n t e r a c t i o n s have on m o t i v a t i n g general i n fe rence 
processes in unders tanding. The augmentat ion of a 
r e a l - w o r l d knowledge base depends on making 
a p p r o p r i a t e in fe rences , and UEP mot iva tes these by 
f o r c i n g the system to f i n d r e l a t i o n s h i p s between 
p r e v i o u s l y un re l a ted no t i ons . For example, by 
ask ing to r e l a t e seminar and party, the parser 
i n s t i g a t e s the c o n s t r u c t i o n of a new concept to 
represent "an organ ized a c t i v i t y o f p e o p l e ' . 
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The unders tand ing of these f ragments is 
coo rd ina ted in WEP by the word expe r t f o r the a f f i x 
1ng. The 1ng exper t i n t e r a c t s l i n g u i s t i c a l l y w i t h 
the expe r t s f o r the words around i t , he l p i ng them 
form meaningful sequences, and c a r r i e s on l o g i c a l 
i n t e r a c t i o n s w i t h the b e l i e f mode l l i ng process t o 
determine the r e l a t i v e p l a u s i b i l i t y o f the two 
p r o p o s i t i o n s p o s s i b l y s i g n i f i e d by the l a r g e r 
sequence. In the f i r s t case above, the ing exper t 
begins execu t i ng a f t e r the and man have a l ready 
s t a r t e d c o n s t r u c t i n g a concept s t r u c t u r e to 
represent the meaning of the man. I t awa i t s the 
r e p o r t o f t h i s concept s t r u c t u r e , as we l l as the 
one to be repo r t ed by the t i g e r word expe r t . 
Furthermore, 1ng c a r r i e s on l i n g u i s t i c i n t e r a c t i o n s 
w i t h eat to a r r i v e c o o p e r a t i v e l y a t a concept 
s t r u c t u r e r e p r e s e n t i n g i t s meaning. The ing exper t 
then has a p laus ib i l i t y interaction with the belief 
mode l le r , and coo rd ina tes the remainder of the 
unders tand ing process based on t h i s impor tan t 
knowledge. 

4 . S U M M A R Y 

Word Expert Pars ing is a l i n g u i s t i c theory 
based on a l e x i c a l o r g a n i z a t i o n of l i n g u i s t i c 
knowledge represented p r o c e d u r a l l y in word e x p e r t s . 
The comprehension of f ragments of n a t u r a l language 
t e x t is viewed as a process of word i n t e r a c t i o n s , 
where a c t i v e l e x i c a l agents cooperate to form 
meaningful sequences o f i n t e r r e l a t e d l e x i c a l i tems. 
Lex i ca l i n t e r a c t i o n s are o f four types , 
idiosyncratic, l inguist ic, discourse, and logical. 
I d i o s y n c r a t i c i n t e r a c t i o n s a l l o w UEP to e x p l a i n the 
unders tand ing of i d i o m a t i c (more or l ess i d i o m a t i c ) 
l e x i c a l sequences, by comparing new sequences w i t h 
e x p l i c i t l y remembered ones ( c a l l e d prerabs by 
Bo l inger [1979 ] ) . L i n g u i s t i c i n t e r a c t i o n s enable 
the use of s y n t a c t i c and semantic g e n e r a l i z a t i o n s 
t o i n t e r p r e t f ragments, and d i scou rse i n t e r a c t i o n s 
p rov ide word expe r t s w i t h knowledge o f d i scou rse 
a c t i v i t i e s and f o c i o f a t t e n t i o n . Log ica l 
i n t e r a c t i o n s a l l o w word expe r t s to use knowledge 
about the r e a l - w o r l d , e s p e c i a l l y about the m u l t i p l e 
pe r spec t i ves o f i n d i v i d u a l conceptual o b j e c t s 
w i t h i n i t and the r e l a t i v e p l a u s i b i l i t y o f 
p r o p o s i t i o n s about i t . 
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