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AnalyzIng English Noun Groups for their Conceptual Content

Errata

page 1 for “English Language Analyzer
read “English Language Interpreter”

page 1 fo r  “English Language Intrpreter ”
read “English Language Interpreter”

page 2 for  “DEAD AT THE SEEN ”
read “DEAD AT THE SCENE ”

page 4 for  “(IPHYSOBJ COLOR (x) SIZE ( y) . . . ”
read “(#PHYSOBJ TYPE (APPLE ) COLOR (x) SIZ E (y ) . . . ”

page 5 for  “primeries , voters registrat ion, etc .”
read “primaries , voter registrat ion, etc .”

page 9 for “It builds semantic the node NGP3 ”
read “It builds the semantic node NGP3 ”

page 12 for  “words on the right are usually modifiers of
some word on the l e f t . ”

read “words on the lef t  are usually modifiers of
some words on the r ight .”

page 12 for “particular modifier on its r ight .”
read “part icular  modifier  on its l e f t .”

page 13 for “ the phrase ON THE TABLE may or may not be
attached to the noun phrase THE TABLE. ”

read “the phrase ON THE TRA Y may or may not be
attached to the noun phrase THE GLASS. ”

page 18 for  “COLEGE AVENUE ”
read “COLLEGE AVE NUE”

page 20 for  “because they were uncoded”
read “because they were encoded”

pag e 21 for  “US NAVY TASK FORCE ”
r ead “ (4 )  US NA VY TASK FORC E”

page 23 for  “ to interpret suc h words out of context ”
read “to interpret  such words from context ”

page 25 for “made in Bulgar ia , or came Bulgaria.”
read “made in Bulgar ia, or did they come from Bulgaria?”

page 26 for “kowlegable reader”
read “knowlegeab le reader ”

page 33 Line 3 of reference 3 contains the beg inning of
reference 4
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Analysing English Noun Groups

for the ir Con cept ual Content

Anat ole V. Gershman
Departmen t of Com pu ter Sc ience

Yale Un ivers ity
New Haven , Conne cticut 06520

/ 1
A bstract ,. . , ,.

- 

An expectation—based system ,, NGP ,~ for parsing English noun
groups into the Conceptual Dependency representation is
described . The system is a part of ELI (English Langua ge F r~~°-A~~ -1-y~er)~~-which is used as the front end to several  nat ural
language understanding systems and Is capable of handling a wide
range of sentences of considerable complexity. NGP processes the
input from left to right , one wor d at a t ime , using linguistic
and world knowledge to find the meaning of a noun group.
Dict ionar y entr ies for indi v id ual words conta in much of the
program ’s knowl edge. In addition , a limited ability for the
han d l ing of sl ig htl y Incorrect sentences and unknown word s i s
incorporated .

0. Introdu ction

Every natural language processor has to have the ability to

interpret noun phrases. This paper describes a set of programs

called NGP (Noun Group Processor) which is an integral part of

ELI , the English Language Intrpreter (Riesbeck and Schank 1976)

wh ich serves  a s the front end to three of the Yale nat ural

language und erstan di ng s yste m s , SAM , PAM an d WEIS. SAM i s a

system capable of understanding stories such as various newspaper

reports by using scripts (Schank and Abelson 1975 , 1 977;

Cull ingford 1975 , 1977). PAM is an understanding system which

This work was supported in part by the Advanced Research Projects
A gency of the De par tm en t of De fense a nd mon itored und er the
Off ice of Naval Research under contract N 000 114_ 75_ C_ 1111

- .,, . .~~ ~~~~~.. .~~~~~~~~ .. - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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uses general knowledge about peoples ’ goals and plans (Wilensky

1976). WEIS is a system which understands and classifies a great

variety of isolated news pape r headlines on international

relations. Thus , our task was to process not only noun phrases

of considerable complexity but also to interpret newspaper

headlines which are not always grammatically correct . The

following two examples illustrate the kind of sentences our

system is able to handle.

1. A CONNECTICUT MAN , J O H N  DOE , AGE 23, OF 3~ 2 COLLEGE AVENUE ,

NEW HAVEN WA S PRONOUNCED DEAD AT THE SEEN BY DR. DANA
I,

BLAUCHARD , MEDICAL EXAMINER.

2. FUNERAL OF INDIA’S SHA STR I ATTENDED BY USSR KOSYGIN AND USA

HUMPHR EY.

To process such a large scope of sentences the program uses

extensively its knowl edge of the problem domain and the

redundancy of natural language expressions. This saves effort

and permits correct processing of such irregul arities uf input

texts as missing commas and articles , slightly incorrect word

order. It also provides for the ability to ignore unknown words

or (in some cases) to make plausible interpretations of unknown

words. This knowledge is kept in the dictionary. The control

mechanism s remain domain independent.

NGP is a product ion—l ike sys tem which uses e x p e c t a t i o n s  as

its basic control mechanism . The problem with every

production —l ike system is the tendency for the accumulation of a

large number of expectations fightin g for a chance to he

~ Up~~::. . . 

~‘~~ mii~miSP*ii ~~~~~~~~IJaiiii
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tested.In this work I have tried to develop a theory of how

various expectations are organized and processed , which , I

believe , is in fact a theory of how people process n a t u r a l

language . Th~ basic guiding principle for this theory was its

intuitive plausibility.

1. Noun Group Semantics

We differentiate four classes of noun groups according to

the semantic structures they generate.

1. PP — Picture Producers

2. CTP — Concept Producers

3. TD — Time Descriptors

4. SD — State Descriptors

1 .1 Picture Producers

PP’s are defined by Sc~hank (Schank 1975) as concepts which

tend to produce pictures of real world items in the mind of’ a

hearer . For example ,

(1) A BIG RED APPLE

is a Picture Producing noun group. To understand such an item

means to identify the structure in the memory which corresponds

to this item if such a structure exists or to create one

according to some frame. This is done in two stages. In the

first stage , we analyze the input phrase and translate it into an

_ _ _
4~~~
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expression in Conceptual Dependency (Schank 1972 , 1973, 1975).

This expression should preserve in a language independent form

all the information contained in the surface phrase . Thus (1)

will generate

(#PHYSOBJ COLOR (x) SIZE (y) DETERM (INDEF)),

..here x and y are points on the color and size scales. In the

second stage , we identify the CD expression with the existing

memory structures by performing the necessary memory search and

feature matching.

A CD expression for a PP consists of a header followed by a

property list. The header is similar to a superset pointer in

hierarchically organized memory systems. It points to a frame of

properties that the PP is expected to have. The property list

explicitly given in the CD expression must be compatible with

this frame. Thus a (#PERSON ) is expected to have FIRSTNAME ,

LA STNAM E , RESIDENCE , etc . but a (#PHYSOBJ) is not. All

properties not included in the frame must be specified by a REL

clause . For example ,

(2 )  JOHN DOE , THE PAS SEN GER OF THE CAR

is represented by

(#PERSON FISTNAME (JOHN) LASTNAME (DOE)

REL ((<c> ($DRIVE PA SSENGE R MODF OCUS )))) ,

where MODF’OCUS is a back pointer to the focus of the RF.L

modifier , i.e. to (#PERSON .

1. • ..~ ~~~~~*-1~~ ~~~~~~~~~~~~~~~~~ ~~
c. ~. .



Page 5

SAM ’s memory program accepts 7 general class~ s of PP’ s:

#PERSON , #PHYSOBJ , /~ORGAN IZATION , #LOCALE , #R OAD , #GROUP , and

#POLITY , which can be illustrated by the folowing examples:

(3) JOHN (/IPERSON FIRSTNAME (JOHN))

( 4 )  TABLE ( f f P H Y S O B J  TYPE (*TABLE*))

( 5 )  NAVY = (#ORGANIZATION BRANCH (NAVY))

(6) 593 FOXO N RD (#LOCALE STREETNUMBER (593)

STREETNAME (FOXON)

STREETTYPE (ROAD))

(7) ROUTE 69 (#ROAD ROADNUMBER (69)

ROADTYPE (HIGHWAY))

(8) JOHN AND MARY = (#GROUP

MEMBER (I~PERSON FIFSTNAME (JOHN))

MEMBER (#PERSON FIRSTNAME (MARY)))

(9) USA (#POLITY TYPE (COUNTRY) NAME (USA))

1.2 Concept Producers

Very often noun groups do not describe any real world items.

Consider the following sentence:

(12) JOHN VOTED IN THE 1976 PRESIDENTIAL ELECTION .

THE 1976 PRESIDE NTIAL ELECTION does not produce a single

“picture ” in the mind of the hearer. Rather , it points to a

complicated concept involving the names of the candidates ,

primeries , voters registration , etc . The knowledge about typic al

elections is norm ally organized in a script like for:n . The verb

VOTED specifies the role John played in the election script .
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Th us , the rne anin .g of (12) is the in~ ocation of the election

script and the instantiation of the script roles. The CD

representation of THE 1q76 PRESIDENTIAL ELECTION produced by the

parser looks as follows :

(SELECTION TYPE (PREs IDENr IAL) TIME (1976) REF (DEF)),

where SELECTION is a script name and TYPE and TIME are script

parameters. This output is interpreted by the Script Applier .

All script names and parameters which appear in the CD expression

must be recognizable (expected) b y the Script A pplier.

1.3 Time Descriptors

This type of noun group can be illustrated by the following

example:

(13) LAST YEAR WAS BAD FOR JOHN.

Sentence (13) means that something unspecified happened which

made John unhappy and that this event (or events) occurred during

last year. LAST YEAR does not generate a separate concept but

enters as a time modifier into another concept . Other examples

of Time Descriptors are: YESTERDAY , MONDAY MORNING , THE WHOLE

DAY , etc.

1 .0 State Descriptors

Noun groups of this class produce assertions about the

states of PP’ s. For example , the meaning of

(10) THE BEA u TY OF THE PLACE (struck John)

Page 20
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is “THE PLACE IS VERY HIGH ON SOME AESTHETIC SCALE” , or , in

CD form :

((ACTOR (#LOCALE REF (DEF)) IS (*AESTHETIC_SCALE* VAL (10))

Phrase (14) is an assertion of a fact about the place rather than

a PP with a modifier as in

(15) (I saw) A BEAUTIFUL PLACE ,

which can be represented in CD form as

(#LOCALE

REL ((ACTOR MODFOCUS IS (‘AESTHETIC—SCALE’ VAL (10))))

REF (INDEF)) ,

i.e. a place which is very high on some aesthetic scale.

2. Basic Noun Group Parser

The goal and the general methods of the Noun Group Parser

(NGP) are identical to the rest of’ ELI , i.e. the goal of NGP is

the extraction of the conceptualizations that underlie the input.

Expectations are its basic mechanisms of oparation. (See

R iesbeck and Schank 1976). However , the control structure and

the order in which the expectations are stored and tested in NGP

are very different from those of ELI. To put it briefly, in ELI

all the expectations are placed in one pool and are tested

whenever a new word or concept is considered . NGP takes

advantage of a relat iv ely r igid st ruc ture o f English no un groups

to selec t and order suitable expectations at each point of the

process. The program examines words of the input string from
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left to right . The basic loop of the analyzer consists of two

s t e p s :

1. The dictionary definition of the current word is loaded into

the act ive memor y

2. Relevant expec ta t i ons  are se lected and tested . If an

ex pe c t a t i o n  is s a t i s f i e d, the actions associated with it are

exec uted .

This basic loop is similar to the monitoring control program of

ELI or any other production — like system . The difference is in

the selection and ordering of expectations. This process is

rather complicated and I will try to describe it systematically

and in increasingly greater detail throughout the rest of the

paper. I will begin by presenting the analysis of a simple

exa mp le:

(1) LARGE CHINESE RESTAURANT

First , NGP sees the word LARGE. The dictionary definition of

LARGE is a program which can test the environment when LARGE is

b ro ught into the act ive memo ry and bui ld the in it ial SEMANTI C

NODE for it. These semantic nodes (called NGP nodes in the

program ) are the construction sites where various parts of the

futu re CD expressio .i are being assembled . The nod e for LARGE ,

s a y  N G P 1 , has an expec ta t i on  a t tached to it which says  “ if the

next  semant ic node is an inan imate PP th en a t tach mo di f ier

SIZE (x) to it” . NGP 1 is saved in a stack called MODLIST.

L. ~~~~~~~~~~~~~~~~ -. . -
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The word CHINESE builds the semantic node NGP2 , whose

SEMANTI C VALUE is (‘CHINA’) and which has an expectation saying

“if the next  semantic nod e is a UPHYSO BJ then a t tach the modifier

MADEIN (‘CHINA’) to it , if it is a #PERSON or an #ORGANIZATION

then attach the modifier PARTOF (‘CHINA’) to .t” . Having done

this , the monitor checks the expectation attached to NGP 1 . It

fai ls and NGP2 is placed on t he to p of MODLIST.

Next comes the word RESTAURANT . It builds semantic the nod e

NGP3 whose semantic value is (#ORGANIZATION OCCUPATION

(RESTAURANT)) and which has an expectation: “if the PREVIOUS

semantic node can be a restaurant type then attach it to the

current nod e” . Now the monitor goes into the expecta t ion  test ing

mode of opera t ion .  It sees two se ts  of e x p e c t a t i o n s :  those

attached to NGP2 looking “forward” at NGP3 and those attached to

NGP3 looking “backwa rd ” at NGP2. Expectations attached to NGP 1

are not considered because NGP 1 is hidden by NGP2 . First , the

monitor tests those expectations of the current node which look

“backward” (called BACKWARD in the program). If there are no

such expectations or if all of them fail , the monitor tests the

“forwar d” expectations (called FORWARD in the program ) attached

to the previous semantic node. If an expectation is satisfied ,

the stack is popped and the process is repeated until no

e x p e c t a t i o n s  are satisfied . Thus , MODLIST intuitively contains

those modi f iers  which have not yet  been attached . The current

nod e , which is kept in NGA P, is the focus of assemblin g

activities at each step. In our example (‘CHINA’) can be a

restaurant type , the expectation is satisfied , the va lue of NGP 3
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is modif ied , and NGP2 is removed from MODLIST . The following

diagram i l lustrates the t rans i t ion:

BEFORE : MODLIST NGP 2, NGP 1

NGA P = NGP3

NGP3 (#O RGANIZAT ION OCCUPATION (RESTAURANT ))

AFTER: MODLIST NGP 1

NGAP = NGP3

NGP3 (#ORGANIZATION OCCUPATION (RESTAURANT )

TYPE (‘CHINA’))

Now the monitor sees NGP1 on the top of the s tack .  Since NGP3

does not have any BACKWARD e x p e c t a t i o n s  l e f t , t he  FORWARD

e x p e c t a t i o n  of NGP1 is tested . Note , that at th is po int , NGP3

does not correspond to any particular word , but re pr esents the

combined meaning of CHINESE RESTAURANT. LARGE can be attached to

NGP 3 and the resulting structur e is:

MODLIST EMPTY

NGAP = NGP3

NGP3 (#ORGANIZATION OCCUPATION (RESTAURANT)

TYPE (‘CHINA’)

SIZE (x))

So far , we have introduced the following concepts:

SEMANTIC NODES — are the nuc le i aroun d whic h all const ructi o n

act iv i t ies  are done . The value o f a semant ic nod e i s a

piece of conceptual structure which might be used in

assembling of the CD ex pression for the whole noun group.

BACKWARD and FORWARD — are two groups of’ expec ta t i ons  attached to

a semantic node.

I
_ _ _  _ _ _ _ _ _  

- - -~~~~~~~~~~~~~~~~~~
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NGAP — holds the current semantic node.

MODLIST — is a stack which holds all previous semantic nodes.

The basic control algorithm of NGP , which was informally

described with the help of the above example , now can be stated

in more precise terms:

STEP1 Read new word . Execute its definition and put the

resultin g semantic node in NGAP.

STEP2 If MODLIST is empty then go to STEP7 else go to STEP3.

STEP3 If NGA P does not have any BACKWARD expectations go to

STEP5 , otherwise go to STEPO.

STEPO Evaluat e BACKWARD expectations of NGAP. In case of failure

go to STE P5 , otherwise pop the stack and go to STEP2.

STEP5 [f the semantic node on the top of MODLIST does not have

an y FORWARD ex pect ati ons then go to STEP7 , otherwise go to

STE P6.

STEP6 Evaluate FORWARD expectations. In case of failure go to

S T E P 7 , otherwise pop the stack and go to STEP2.

STEP? Put the content of NGA P (current semantic node) on MODLIST

and go to STEP1.

The underlying assumptions of this algorithm are:

(a) People read noun groups from left to right.

(b) People do not passivel y accumulate words until they decide

that they have reached the head noun . Instead , they make

decisions about the interpretations and combinations of words

as soon as it becomes possible (i.e. as soon as an

expectation is satisfied). Thus , in a phrase MEAT SHOP

OWNER , MEAT SHOP is interpreted before OWNER is read .

_ 
_ _ _ __ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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(c )  Expecta t ions  at tached to words which come later in the phrase

usuall y are stronger than those of pr ecedi ng wor d s. In the

sequence of words of a simple noun group (like FEARLESS

CHINESE SOLDIER ) word s on t he r ight are usually m odi f iers of

some word on the left . A modifier normally has FORWARD

expectations for a fairly large class of items it can modify.

On the ot he r hand , it is relatively seldom that a word is

looking for a particular modifier on its right. In general ,

the more specific the expectation is , the higher priority it

should have. This is what happened in our example with

CHINESE RESTAURANT.

So far , I have careful ly avoided one very important problem .

My bas ic control al gori thm does not have a STOP s ta te ment. Whe re

does ~ noun group end? This problem is discussed in the next

sect ion.

3. The Problem of Boundaries

One pro b lem that any noun gr ou p p rocessor has to solv e i s

the problem of boundaries. Where does a noun group end? In most

cases the answer to this question is quite simple: things like

verbs , commas , prepositions , and articles terminate most noun

groups . In practice , however , none of these indicators is very

reliable. Consider the following example that NGP had to deal

with :

(1) TH E U.S.  FORCES FIGHT IN VIETNAM IS HOPELESS.

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. . - . ..- .-
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This example illustrates the difficulties arising from the

ambiguity of the part of speech classification of the words

FORCES and FIGHT. When the con tex t  does not provide an ear ly

disambiguation we have to make a guess and then later correc t it

if necessa ry .  As a f i rs t  guess , NGP collects the maximum number

of el eme n ts into a nou n gr ou p . Thus it inc lud es both FORCES an d

FIGHT rather than stopping after THE U .S.

(2) BILL , JOHN , AND MARY LEFT.

(3) BILL KICKED JOHN , AND MARY KIC KED BILL .

BILL , JOHN , AND MARY in the se co nd exam p le const itute one

semantic unit —

(~ GR OUP MEMBER (#PERSON FIRSTNAME (BILL))

MEMBER (#PERSON FIRSTNAME (JOHN))

MEMBER (//PERSON FIRSTNAME (MARY)))

But is it reasonable to consider this phrase as a single noun

group on the sur face level? Example (3) shows that JOHN , AND

MARY might be d i f fe ren t  groups. Expec ta t ion  ex terna l  to the noun

group must decide whether these three words can be clustered in

one group. The same is true for examples (4) and (5), where the

phrase ON THE TABLE may or may not he attached to the noun phrase

THE TABLE.

(4) JOHN SAW THE GLASS ON THE TRAY.

(5) JOHN PUT THE GLASS ON THE TRAY.

On the ot her hand , the preposition OF in the phrase OF STATE in 

~~~~~~~~~~~~~~~~~~~ , - .
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example (6 )

(6) U.S .  ASSISTANT SEC RETARY OF STATE MAR SHALL GREEN

is predicted by the noun SECRETARY , and can be interpreted by the

noun group processor without outside help. This br ings in the

following principle of noun group process ing :

ANY UNEXPECTED WORD WHICH IS INCOM PATIBLE WITH THE

CURRENT NOUN GR OUP TERMINATES THE GROUP ON THE

PRE CEDING WORD.

Control is returned to the higher level routine which called the

noun group and which decides how the group will be used . It

might be attached to a preceding noun group or used otherwise.

Semantically, a phrase like

(7) A RECENT YALE GRADUATE , JIM MEE HAN , 27, A SSISTANT PR OFESSOR

OF COMPUTER SCIENCE AT UCI (was awarded . .

.~s one PP an d , therefore , should be considered one noun group.

From the processing point of view , we need more restricted

definition of SURFACE noun groups . A SURFACE NOUN GR OUP (or ,

s imply ,  noun group) is a str ing of words which can be processed

by NGP wi thout rel inquishing control  to the higher processor.

What are the rules of compatibility which determine the

boundaries of a surface noun group? Al l semantic nodes that can

be used in a noun group must belong to one of the follo .~ing

c lasses :  ADJECTIVE , ADVERB , NOUN , TITLE , NAME , NUMBER , DETERM ,

and BOGUS . (This information is stored on the node under the
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prop erty MARKER) . Class BOGUS is reserved for unknown words and

will be discussed later. Class TITLE contains all the words

which ca,n be followed by a name: professor , doctor , patrolman ,

president , etc . The noun group is processed from left to right

as long as the following conditions are satisfied :

(1) Each. word which is not specifically expected must belong to

one of the classes mentioned above.

(2) No word can preced e a DETERM.

(3) AD JECTIVES , ADVERB S, and NUMBERS cannot be preceded by either

NOUNS , TITLES , or NAMES.

(4) TITLES and NOUNS cannot be preceded by a NAME.

(5) A NAME cannot be immediately preceded by a NOUN.

(6) A NAME cannot he pre ced ed by a DETERM.

Fo r exa mp le , phrase (7) will be processed as four separate noun

groups :

(a) A RECENT YALE GRADUATE — ends with a comma , but even if this

comma were missing, the phrase would have been terminated at

the same place by NAME , using rules 5 and 6

(b) JIM MEEHAN — ends with a comma

(c) 27 — special case of a noun group — an age group

(d) ASSISTANT PROFESSOR OF COMPUTER SC IENC E AT UCI — ends w ith

WAS which is a verb

Noun groups OF COMPUTER SCIENCE and AT UCI are processed without

leav ing NGP since the word PROFESSOR sets up expectations for

them . 

.- ~~~~~~~~ .. ~~~~~~
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Rules (1) — (6) are much looser than the usual syntactic

rules for noun groups (see , for example , Winograd 1972) .  But our

goal is not the rejection of syntactically incorrect sentences.

We introduce restrictions only where they help, where their

absence c rea tes  disambiguat ion or processing d i f f i cu l t ies .

The other d i s t i nc t i ve  feature of’ our rules is that they are

generated d ynamically and can be changed by actions of any

expectation. This is how , for example , possesives are handled :

(8) POLICE CHIEF’S NEW CAR

Fi rst , the nod e for POLICE CHIEF is build:

NGP1 :

VALUE (#PERSON OCCUPATION (POLICE—CHIEF))

MARKE R = TITLE

Then the program sees the possession mark which satisfies a

special default expectation. The action of this expectation

transforms NGP1 into :

NGP 1 :

VALUE (I/PERSON OCCUPATION (POLICE—CHIEF))

MARKE R = ADJECTIVE

FORWARD “If the next node is a #PHYSOBJ then make it POSSRY

the value of NGP 1 ( i . ,1~~. by (I/PERSON OCCUPATION

(POLICE—CHIEF)))”

L
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0. Putting Pieces Together.

In the previous section I described the basic noun group

processor . Complex noun groups are broken into simpler phrases

which are processed separately. Separately, however , does not

mean independent ly .  The prev iously  built part of the noun group

can affect the analysis of the remaining parts. In this section

I will describe the mechanism of this interaction and how various

parts of a noun group are put together .

In accordance  with our general pr inc ip les , this process is

driven by a hierarchically organized set of expectations. There

are two kinds of expec ta t i ons :  ( 1)  those d ynamica l ly  generated

by the input and (2) default expectations supplied by the control

mechanism . These defaul t  expec ta t i ons  are  designed to ca tch  such

unexpected things as appos i t i ves , a d d r e s s~ s , age groups , etc .

For exampl e, wh en we he ar A CONNE CTIC UT M AN in

( 1 )  (The award was given to) A CONNECTICUT MAN , J O H N  DOE ,

AGE 23, OF 230 COLLEGE A~!ENUE , NEW HAVEN.

we do not necessarily immediately expect to hear his name , age ,

and address , although we know that as a person he has these

characteristics. These are secondary, default expectations which

are tested only if other , explicit expectations fail. In the

above example the processing goes as follows :

First , A CONNECTICUT MAN is collected , generating:

(2) (I/PERSON GENDE R (MALE)
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RESIDENCE (I/LOCALE STATE (‘CONN’)))

At this point , control returns to ELI which tests the

expectations which were pending before we reached this phrase .

One of these expectations is satisfied and its action puts

structure (2) into the waitin g slot in a larger frame:

((ACTOR (NIL) < = > (‘ATRANS ’) OBJECT (‘AWARD’)

TO (I/PERSON GENDE R (MALE)

RESIDENCE (I/LOCALE STATE (‘CONN’)))

The slot that (2) filled is remembered in the variable called

LASTNG. Then comes JOHN DOE. No explicit expectations are

satisfied . The monitor goes to a special mode called TRAP. TRAP

checks whether LASTNG was a person and , if so , checks the default

expectations about a person. The NAME expectation is satisfied

and the specialized action which collects personal names is

executed . As a result name modifiers are attached to the male

Connecticut resident:

(//PERSON GENDER (MALE)

RESIDENCE (I/LOCALE STATE (‘CONN’))

FIRSTNAME (JOHN ) LASTNA M E (DOE ))

After this , control goes back to the top level processor. This

reads the next word “27” . Again , no expectations are immediately

sa t i s f i ed  and the monitor t raps  into the secondary  e x p e c t a t i o n s .

The AGE expectation is satisfied and the specialized action which

collects AGE specification ~r~ ups is executed . The result is an

AGE modifier which is attached to John. OF 230 COLEGE AVENUE

_ _ _ _ _ _ _ _ _ _ _ _ _ _  -- .-. . ~~~• ~~. .~~~~~~~~~~
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also goes to TRAP , which calls the address group processor. The

final result is:

(I/PERSON GENDER (MALE)

RE SIDENCE (I/LOCALE STATE (‘CONN’)

ST R EETNUMBER (234)

STREETNAME (COLLE GE AVENUE ))

FIRSTNAME (JOHN) LASTNAME (DOE))

The following example illustrates a slightly different

problem :

( 3 )  LOUIS CAPPIELLO , YALE POLI CE CHIEF

In order to figure out that being a YALE POLICE CHIEF is LOUIS

CAPPIELLO ’ s occupation we first have to collect both noun groups.

This is done with the help of another secondary expectation

cal led EXTRA — NOUNGR trap. LOUIS CAPPIELLO generates:

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

YALE POLICE CHIEF generates

(I/PERSON OCCUPATION (YALE— POLICE— CHIEF))

Then another secondary expectation tests to see i f ’ LASTNG and

EXTRANG could he the same thing. If so , the two groups are

merged .

Appositives can be arbitrarily complex : from simple name

groups to com plicated prepositional phrases and relative clauses.

Very rarely are they explicitly expected . They are handl ed by
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the secondary expectations based on the general properties of

things and the knowledge about the ways these things can be

expressed in En~ lish. TRAP represents an attempt to implement

the mechanism controlling the interaction between these

expectations.

TRAP is still in the experimental stage of development. Its

flew of control is rather complex . In general , first , it tries

to find and test expectations about general properties of the

item in LASTNG. For example , for a person it tries to collect

special modifiers such as name , age , and address. If all these

expectations fail , TRAP checks for possible appositives such as

simple EXTRA noun groups , prepositional phrases , or relative

subclauses. If one of these appositives is collected , TRAP first

checks the explicit expert ations which may have been pending (for

example , a WHI CH— clauSe might ~ant to be attached to a particular

physical object) and then checks the secondary expectations

again. This time , it may catch some properties which it missed

the first time because they were uncoded in a more complicated

form. In order to clarify this description let us follow a few

more examples:

(3) JOHN DOE OF GENERAL MOTORS

The subgroup OF GENERAL MOTORS is caught by TRAP ’ s prepositional

phrase expectation. Since there are no specific expectations

which can link JOHN DOE and GENERAL MOTORS , the default one ,

attached to OF is checked . Its action links the two groups as

follows :
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(I/PERSON FIRSTNAME (JOHN) LASTNAME (DOE)

SOMEREL (I/ORGANIZATION ORGNAME (GENERAL—MOTORS)))

SOMEREL means that we do not reall y know the exa ct na t ur e of the

relations between JOHN DOE and GENERAL MOTORS.

In the fol lowing example

US NAVY TA SK FOR CE WHI C H HA S BEEN ON PATROL DUTY IN THE INDIAN

OCEAN (left  the area)

the WHICH clause is collected by TRAP ’ s sub clause ex pec tat ion and

is at tached to US NAVY TASK FORCE by an expec ta t ion  associated

with WHICH. The result is:

(//GR—ORG PA°TOF (I/ORGANIZATION BRANCH (NAVY)

PARTOF (‘USA’))

REL ((ACTOR MODFOCUS

<=> ($PATROL PLACE (‘INDIAN—OCEAN’)))))

Subclause processing represents a difficult problem on its

own . The problem of subclause boundaries , for example , is as

complex as that of noun groups. In solving it , I used the same

philosophy as for noun groups boundaries: the current subclause

is f in ished when the next  word i~ n o t  e x p e c t e d  b y  a n y

expec ta t i ons  from that subc lause .

The t radi t ional  stumbling block of all parsers  — AND

conjunct ion — is also handled by a ser ies of T R A P  e x p e c t a t i o n s .

Although , in difficult cases we cannot avoid backtracking, simple

cases  like

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

can be processed by the pr ogram with the help of the following

heuristics. If AN D is not s p e ci f i c a l l y  expected and occur s  in

the sentence between two noun groups which can be combined in one

semantic unit then it is interpreted as a link between the two

noun groups . Otherwise , if AND occurs in the sentence a f te r the

verb it is interpreted as a link between two c lauses .

All examples presented so far deal with noun groups

describing Picture Producers. The next example shows how Concept

Producers are handled .

(6) (Castro condemned ) THE EXECUTION OF THOUSANDS OF COMMUNISTS

IN INDONESIA.

THE EXECUTION re fe rs  to the script $ EXECUTION . This script has

among its roles the VICTIM of the execution. Among the

expectat ions assoc ia ted with the script there is one which

expects the victim to be a person (or a group of people)

introduced by the preposition OF. Hearing the word EXECUTION

sets up an expectation for the word OF (someone). THOUSANDS OF

is another unit which creates a group whose members follow. This

expectation is satisfied by COMMUNISTS . When IN INDONESIA comes

it is not expected by anybody. Hence , the noun group collection

is suspended and THE EXECUTION which is now transformed into :

[$EXECUT ION VICTIM (I/GROUP MEMBER (I/PERSON

OCCUPATION (COMMIJNIST)

COMPNUM (ORDER VAL (1000) 

---. -- ~~~~~~~~~~~~~~ •—~~~~~~ . • - . • ,
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is placed in the MOBJE CT slot of MTRAN S for “condemned ” . Af te r

this , IN INDONESIA is col lected :

(LOC VAL (‘INSIDE’ PARTOF (‘INDONESIA)))

Now the processor must decide whether Indonesia was the place

where the execution occured or where it was condemned by Castro.

In the absence of other expectations , the program picks the first

alternat ive .

To conclude this section , I would like to discuss the

treatment of words unknown to the program . People have a limited

ability to interpret such words out of context , or , at least , to

ignore them. We tried to put some of this kind of intelligence

in our programs. The problem has two aspects. First , we have to

figure out what role the unknown word (or words) might play in

the sentence and then interrogate the context to find out what

meaning this word might have. The borderline between these two

tasks is very vague. As of now , most of the first part is

handled by NGP and most of the second part by Rick Grauger ’s

program called FOUL—UP (Granger 1977). The following examples

illustrate how the NGP part works.

(7) JOHN ATE A FOO FISH .

FOO is interpreted as an unknown modifier and ignored .

(8) JOHN ATE A BLUE P00.

The output of’ NGP 
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(//BOGUS COLOUR (BLUE) LEXVAL (P00 ) REF (INDEF))

.s  handed to FOUL—UP for fur ther  i n v e s t iga t i o n .

(9 )  DR EGO BAZ ATE A B LUE FISH.

• FOG BA Z are interpreted as the first and the last names of a

person whose occupation is DOCTOR .

(10) P00’S FISH WAS BAD.

P00 is interpreted as the last name unless (9) and (10) occurred

in the same story, in which case FOG would have already been

defined as a first name.

(11) JOHN W A S TAKEN T3 THE HOSPITA L BY P00 A M BULAN C E.

FO0 is interpreted to be a name of an ambulance company, ~in~ e

AMBULANCE has a BACKWARD expectation looking for a company ~~~~~

(12) 593 FOG BAZ AVENUE

P00 BAZ is interpreted as the name of an avenue .

5. Memory and Language Processing

In this section we would like to discu ss some gereral

problem s of memory and understan ding as re l r i te i  t~ n n~~ v o r v

practical task . Originally the idea to write a n~ un ~ rot n~ rar s’ ’

appeared in connection with our p r e l i m i n a ry  w o r k  o n  ~~~~~

project. As mentioned in the introduction , WF T7 ~s ~

desi gned to understand and class if y i sol at ed n~ w~~~’~~~r
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on in ternat iona l  re la t i ons .  The c l a s s i f i c a t i o n s  of h e i 1 1 i n i~s

about i n te rna t iona l  i n te rac t i ons  a re  t r i p l e s :  ~CT0R ( c o u n t r y ) ,

ACTIO N (one of 20 se lec ted  in te rna t iona l  i n t e r a c t i o n s) , arH

TARGET (c o u n t r y ) .  The l ist of 50 head l ines  that  our sys tem • a ’i

handle (as  of  March 1 , 1 977 )  is g iven in Append ix  1.

An earlier attempt to obtain such a classification l l r e ti i

from the input t e x t  us ing the “ s implest  poss ib le  s y n t a x  re~ a t iv ’~
to the A C T O R — A C T I O N — T A R G E T  s e m a n t i c s ” fa i l ed  d r n r r a t j c a l i ,

(Tripodes et. al. 197~~). It was clear to us from the be~ i rnI ~~

that in order to correctly encode a sentence one has tn

understand it. Further , one c a nn nt  speak about  unde rs tanu r i~
wi thout  mean inc ~ r e p r e s e n t a t i o n  and memor y m o d e l s .  t ’on ce ntu~ui

Dependency w a s  our nat ura l • cho ice for a mean ing  re p resen t  ~~~~~~

sys tem . As for the memor y , we thought that  a v e r y  l im i ted rno~~e1

conta in  ing onl v bas ic  in format ion about coun t r i es , ‘eo n l  “ ,

physical  oh~ e c t s , and some o rgan i za t i ons  would he s u f f i c i e n t  t ’

the task. This model proved tn be inade quate . To lote roin e ~~~

meaning of even simp l~ sentences we need much m.~re iot:~il~~i

knowledge about current a n i  past relati ons between c~ ur itr len ,

their size , policies , and many more other features. Consiler t h~

f o l l ow ing  e x a m p l e s :

( 1 )  LEBANESE WF IC IAL S  ~F I ‘Pb lb f l f l  RIFLES FROM b~~.GA ~ T A

• Were  the r i fleo  owne d by Bu lgar ia , made in B ulg a r i a . or c

some of th~ e x a m p l e s  in t h i s  p~~~~ ion mig h t  loo~. n r ~ ~~~~~ •~~~

a r t i f i c i a l , but , in fact , a~ l of them are r’~al r w n r a ; ~~’
head l  ines wh io h W EIS had to p roces s  a r l  c l a s s  i f v .
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Bul garia. A reader who follows international re1ati n ’~.s

know that it is hi c~hlv implausible that the Lebanese afficia n

would enter into direct conflict with Bul garia by s e i z i ~~r ’ i~~s

property. An informed reader would also kn ow that there ar~

armed groups in Lebanon who receive supplies from Com muni st

countries. Thus , he would conclude th at the rifles probabl y cane

from Bul garia and were seized from an unknown part y. The m e a r : i~~~1~

of (1) can be expressed in CD using script notation , as Col’.ows :

(ACTOR (I/CR— ORG MEMBER

(I/PERSON PARTOF

(110 RCA NIZ ATL)t~ TYPE (GO’ 1~ EN~ ~~T)

PARTOF (L EB A N flNl )~~)

<~~> ($SEIZE)

FROM X

OBJECT (I/GROUP MEMBER Y))

where Y is

(//PHYSOBJ TYPE (WEAPOU ) COMPNUM (1500)

REL (ACTOR (SOMEONE) <~~> (ATRANS) OBJECT Y

FROM (BULGA RIA ) T~

X))

If , on the other hand , the he adline had been ICRAEL 0F17.EF) RI~~:. fl

FROM EGYPT , with the two countries enga ged in a d irect c on fli c t

then a kowled gable reader would have probably conclud ed t ha t .  ~be

rifles were seized frnm Egypt . Here 1if feren ~ i~~ t e r r r ~~~~ i + j O n ’ ~

• lead t~ diff e rent WET:’ e r i n  r rn w th i i f’ e r o r t  1~~ b,Tn f~~

ACTION s.



The difficulty in the above examples comes from the

ambi guit y of the w a r t  FR°M . It can be a 1 ink between the verb

SEIZE a nt its indirect object ~r i t  c a n  l i n k  a q u a l i f i e r  t a

noun group. In general , prep ositions help us to identify the

roles of pla yed by the war Is they precede , hut ver y often they

are not sufficient . Consider the preposition DY in the follow~~ng

sentence:

(2) USA PROTESTS INDIA’S ABANDO N MENT OF N EU TRALITY HY

ESTABLISHING FULL DIPLOMATIC RELATIONS WITH NORTH VIETNAM

Even after we have established tha t. BY introduce s the i n s t r a i e n t

of an action (which in itself is a n ontriv ial task) , we s t i l l  do

not know which action th is instrument m u ll  fien . ~h : es t  abl  in~ e

full diplomatic relations w ith North Vietn am , the S~ o’~ t i n ?

One has to be ac qu oi nte d with the corresp~~n i i n o  li ~~.’n1

situation in order to reject the first int e r r r ~~ 1 ’ io’

the followin g inference that the USA was not li ~a~ lv  ‘
full diplomatic relations with N orth Vi et ’am . ‘ In ~i a ‘.1

such an act would , in fact , be a violation of neu t r u  i v ‘ ‘ “

US viewpoint.

The preposition IN is even more trou hle~ om e:

(3) CASTRO CONDEMNED THE EXECUT [flN OF CUM M flN tUTS N IN’~7N~~S T

Here again an informed reader would know that Castro was not

l ikel y to pronounce his con d emn at ions in I n i n e n i  i a n t , ~~~~~~ e , i.~”

conclude that it was the execution of comm uni sts W h i r ‘)k ;lnc ~

in that country.

• - . ~~~~~~~~~~~~~~~~~~~~ -- ...
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Another difficulty is the scope of the prepositi on s.

Consider:

( Li )  SOUTH KOREA SMASHES 7 NORTH KOREAN ESPIONAGE RINGS INVOLVING

9 S P I E S  A N D  1~ C O L L A B O R A T O R S  IN SEOUL , TEAGU , AND POHANG

For some reason we mer ge 9 spies and 114 collaborators in a oroup

of 23 individuals , which is split into 7 groups that are

distributed in three South Korean cities. If , i n s t ea d  of  ~ SPI°S

we had 9 COMMUNICATION SATELLITES , then we wou ld have p laced  °n lv

the l~4 collaborators in these cities , keeping the location of the

satellites unspecified .

Semantic ambiguity does nott have to be related to any

particular preposition. Consider the following example:

( 5 )  CAMBODIA HOSTS USA A S S I S T A N T  S E C R E T A R Y  OF STATE FOR l

BRIEFING ON THE OUTCOME OF US PRESIDENT NIXON VISIT TO C H I N A

Who was  b r i e f i ng  whom? Our knowl edge of the i n t erna t i nal

s i t ua t i on  at the t ime o f  N ixon ’ s f i r s t  v i s i t  to China t e l l s  us

that it was  the USA who was  b r ie f ing  C a m b o d i a .

Even a relatively simple noun phrase such as RUSSIAN R A P A R

INSTALLATION in

( 6 )  ISRAEL SEIZE S A R USSIAN RADA R IN STALLATI ON I N EGYPT

can be a source of a m is take  in e n c o d i n g .  Only  the k n o w le d u’ e ot

the p rec i se  n a t u r e  of  the r e l a t i o n s  b e t w e e n  ~rao ~ , 
r 1.~~

..4 an

t he USSR a l l ows  the reader  to conc lude  tha t  the r u i a r  in ine r t  inn 

-.- -. •~~~~~~~~• • ~~~~~ --- -.~~~~
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was  made in ra ther than possessed  by the USSR , and t hat t he

TARGET o f  the Israel i  A C T I I N  w a s  Egypt  r a t he r  than R u s s i a .

The c o r r e c t  u n d e r s t a n d i n g  and classification of the ab ove

examples requires very detailed knowledge of international

relations. And these were rather simple sentences whose me anin g

see ms  o b v i o u s  to m o s t  peo p l e .  Man y real n e w s p a p e r headlines ore

much more puzzlin g :

(7) JORDAN SAID THE ARABS FAILED THE TEST

(8) FORD TO NEW YORK: DROP DEAD

Suppose now that we have a detailed model of the rol it i cal

world which enables us to make all necess ary inferences about

international affairs. Will such a model he sufficie nt far the

correct understandin g of political headlines? °n the surf~ ce the

answe r is yes. With such a model we would be able to m a k e  .u ~~l

the inferences we needed in our analysis of the examples in t h is

s e c t i o n .  But n o t e  that in our d i s c u s s i o n  o f  these exam p l es we

only listed the n e c e ss a r y  i n f e r e n c e s .  We said nothin c ah wt how

we a r r i ved  at the n e c e s s i t y  to use these pa r t i cu la r  i n f e r e n c ec .

In other word s , the memor y itself is not enou gh. We need t~~ k n ow

how to get the parser to ask the memory the right que sti ons.

T h i s  paper describes in detail how such questions are trent~ I

inside English noun groups. Most of the examples in this section

go beyond the noun group framework. We were ;ltl e h -mile ~~~~~

by a t t a c h i n g  the ad hoc requests to the secondar y expect at i n s

deef ining instrumental and locative pr en n i t ions. T’~i ~ i~ ~~~~
‘
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a l w a y s  a sa t i s f a c t o ry  s o l u t i o n , and f ind i ra a ge n e r a l  so lo ’. ion to

this proble m is one of t h e  ~r e a s  o f  aur c u r r e n t  r e s e a r c h .

~~~. Compar i s o n  w i t h  o ther  W o r k s  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  this parer is the further develo pment

of ELI. The m a i n  d i f f e r e n c e  b e t w e e n th is  p ronra m an t  mos t  o t h e r

p a r se r s  ( se e , for  e x a m p l e , W i n o g r a d  197? , W o o d s  and Ea r I n g  1~~~ 1)

is that it does nut separate i ts l i n g u i s tic  knowl  c l i p  f rom i t s

genera l  wor ld  k n o w l e d g e .  In o t h e r  p r o g r a m s  the a n a lys i s  is lone

in two stages. First the i n p u t is analysed syntactic a~ lv a n t

t hen the result  is i n t e r p r e t e d  s e m a n t i ca l l y .  For e x a m p l e , ‘C N A C

( Woods and Kap lan  10 7 1 )  uses  the Au g mented T r a n s i t io n  N et w ~~r k

Grammar ( Woods 197 0)  to g e n e r a t e  poss ib l e  s v n t u : t . i c

i n te rp re ta t i ons  of a g i ven  s e n t e n c e  a n t  then appi ies i t s  1 am a in

know ledge to 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  is m e a n i n n t a 1 .

Thus , noun groups a re  pa rsed  purely s v ut a c t i c a l l  v a n t  a in

‘neanine is act established unt i l  the w h o l e  s~~n t e n c e  j r  in 

Tn each  noun g roup the f i r s t  noun is ass ume I t a he the  hen noun .

If la te r  th is  turns out to he i n c o r r e c t , t he s y s t e m  backs  un a n t

t r i e s  to ac cumulate more elem e ri t.s i n to  t h e  noun g roun .

e x a m p l e , the c o r r e c t  p r o c e s s  inc of the phrase  P R E S I O E N ~ • I

C A R T E R  w h i c h  c o n t a i n s  th ree nouns w i l l  r eq u i r e  L U N A R  t o  b a k  up

w i c e .  This  means tha t  a g r e a t  deal of u n n e c e s s a ry  e f f n r t is

spent in f inding sy n t a c t i c a l l y  p laus ib le  but mean ing l ess  p a r s e s .

This i s  e s p e c i a l  lv true when one t r i e s  to rpl ax ‘~am~~ nv’~~~:u ’ in

ru les to  a l l ow  for sl t g h t lv  inc ) r r e c t  s e n t e n c e s .  In NUC t to

par s ine  is done w i th  the use o f ’  r u le s  nos t  ; ippro t’ r  j u t  “ in

- • • .
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s i t u a t i o n , s e m a n t i c  a n t  s v n  t - u a t i c  . T h u s , in the e x a m p l e  a b ov e ,

the programs co n ta ined  in the 1 i c t  i ona ry  e nt r y  fo r  tb’  w a r t

PRESIDENT will im medi ately collect the  J I MMY C A R T E R .  Mo s t  o f  ~

program ’ s lin guistic k now l  e d g e  i s n o t  bui lt into its con trol

s t r u c t u r e  but s to red  in the d i c t i o n a r i e s  a nd used  as a nar t  of

i ts genera l  k n o w l ed g e .  Th is  makes  the p rog ram v e ry  f l e x i l i e ,

eas i ly e x t e n d a b l e , a n t  urov ides for the c o r r ec t  p r o c e sn i n a  of

“un grammatical” senten ces.

Another important difference between t h i s  p rog ram and h: ’~ .

Winograd ’ s and the L I JNA R systems is in the representation of

mean ing .  The mea n ing  of i se n t e n c e  in W~~g °rrod’ r sy st em is a

program for m a n i p u l a t i n g  b l o c k s .  The m e a n i n g  o f  a s e n t e n c e  in

the L U N A R  s y s t e m  is a r eques t  for i n f o r m at i o n  •abo u ’ p

proper t ies of  the ro c k s  form the Moon. Both these sv st ”~s ~~~

very speci al ize d an t not easily exten lable ha other dc ’n ains . n

ana l y z e r  is based an the Co n c e p t ua l  P e pe n le n c ~ i e p r e s e r g  ‘ i c’

sys tem which is not l imi ted to  any p a r t ic u l a r  d o m a i n .  The ~ u e

program han d le a w ide  v a r i e t y  o f  t o p i c s  from car  a n o i d e n ’  ~‘p ~~~~~~t

to s t a t e  v i s i t s  to Ch ina .

The r e s u l t s  p resen ted  in th is  paper show ~~~~ ~~~~~~ ~1

l i ngu i s t i c  and w o r ld  know ledge  a r e  r e q u i r e d  t a r  c a r r e a t  an I

e f f ic ient  handi inn of  noun g ro u p s .  The p rog ram dem ~n s t ra t .

poss ib i l i t y  ari d the adv anta ges of  the sirnul t a n e o u s  a p p l i c a t i o n  o f

bo th  k i nds  of  knowl edge , w i t h o u t  s~~p a r a t i n u ’ t h e  t r o c e s ~ o f

un d e r s ta n d i ng  m t  s vn~ t c • u ~~ I~~~ eni jj ’, ’ :c : t g  t a .  He p r c u Y un

r r a v i t e s  an i n t u i t i v e ly  p l au s i b l e  ‘so I I  ‘ o r  a t i i ’ r u r ~~~ i c u ~ l v
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or ganized , expectation based control mechanism f’ r an a l v z i n ’  n~~un

groups.
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A opendix 1

S e n t e n c e s  p r o c e s s e d  by the YALE—W E IS pro gram

1 . LAO FORCES ABANDO N BAN—NH IL TO NORTH VI E TNAM.

2. iSA NAVY TASK FORCE WHI °H HAS BEEN ON PA TROL DUTY I N THE
I N D I A N  O C E A N  FOR A M O N T H  L E A V E S  THE A R E A .

3. C U B A  G R A N T S  A S Y L U M  TO A USA M A R I N E .

14. FRAN CE SELLS 50 MIRAGE JET PLANES TO LI 9YA .

5. USA APPOLLO 12 ASTRONAUTS VISIT INDONESI A .

6. ISRAELI TASK FORCE SEIZES LIA R RADAR INSTALLATION ON SHA SWAN .

7. LEBANESE OFFICIALS SEIZED 1500 RIFLES FROM BULGA R IA .

8. GUINEA EXPELS 1 SPANISH CITIZEN.

9. AUSTRIA EXPELLED )4 CHINESE IN A CONTROVERSY OVE R THEIR S T A T U S
AND ACTIVITIES .

I
10. CASTRO CONDEMNED THE EXECUTION OF THOUSAND S OF COMMU N IST S  it

INDONESIA.

11 . SUKARN () EXPLAINED THE EXPULSION OF THE USA NEWSME N ’.

12. JORDA N SAID ARABS FAILED THE TEST.

1~~. AL G ERI A PR~~TECTE? TO SPAIN THE DETENTION OF AN A , hR~~A ’ . a

5IPLH ”~A F  T N  C ° N ’ N E C T I O N  WITH MURDER OF A ll O P P~~i’ITI a~ 1

iq . U S A  C O~ J O E V  F I A T  ISA A I R  UNITS MIGHT H A V E  HIT A C R 0 1 1 ’
V I L . A

15. P R I M E  ~ I N I 3T E h  4ILS°N SENT A NOTE CONCERNING THE VI ETNA~l W A R
TO PFF ’A TE P K 0G Y GIN .

16. VATICAN PRAISED UNITED KINGDOM EFFORTS TOWARD PEACE IN
V I E T N A M .

17. PRESIDENT JOHN S ON SE NT C O N G R A T U L A T O R Y  M E G G A G E T U PR l I E
M I N I S T E R  I N D I R A  G A N D H I .

18. THAILAND SAYS IT WILL SOON SEND 1000 T PCO F ’ C  I )  VIETNA M .

19. USA PRESIDENT PROMISED IS R A E L I  PRIME T M I M I S T E R  HE 4O UL ’  G I V E
CON SIPF RAT I° N  TO ISRAEL I  REQUEST S F°R ~F”C .

20. S P A I N  G I V E S  R A C K  T E R R I T O R Y  (iF IFNI ~ fl ~.‘ 5f l ’ C O .

21. SPAIN G I V E S  PO SSESSIONS OF’ H I S T O R I A N  G A R C I I

_  _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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22. L I A R  F O R C E S  A R E  B O L S T E R E D  BY K U W A I T .

23. US P R E SI DE NT A N N O U N C E D  THAT AUS T RIA N CHANCELLOR ACCEP T ED US
INVITAT I2N TO V IS IT  T UE U S A .

2 14. USA G E N E R A L  S A Y S  NO RT H V I E T N A M  HAS UPHELD THE 1’ B I N~;A G R E E M E N T .

25. SPAIN AND RUMANIA  SIGNED A G R E E M E N T  E S T A B L I S H I N G  FULL CON C H A R
AND COMMERCIAL  RELAT IONS.

26. KENIA SIG NS INTERNATIONAL COFFEE A G REF . ME NF IF 1Q~~2.

27. USA , UNITED K I N G D O M , N ETHERLA N D , NOR WA Y A SSIGN E D 4 A R C H I P C  TO
NEW PERMANENT FORCE OF NATO.

28. FUNERAL OF INDIA’S SHASTRI ATTENDED BY USSR K°SYGIN , ‘GA
HUMPHREY , UNITED KINGDOM ’S BROW N , A F G A N IS T A N ‘S MA IMA NDI& ,
PAKISTAN’S F’AR UQUE , A ND R EPR ESENTATIV E OF U T H A N T .

2 9 .  CAMBODIA HOSTS USA ASSISTANT SECRETARY OF STATE GREEN -HR A
BRIEFING ON THE OUTCOME OF US PRESIDENT NIX O N V I S IT  TO C H HA .

~O . SOUTH VIETNAMESE FOREIGN MINISTER TRAM VAN LAM G A Y S  THE S I T U
VIETNAMESE GOVERNMENT A P P R O V E S  THE FINAl. . LIS A C H T ’ l ~
COMMU NIQUE A N D FEELS IT UPHOLDS THE USA CO M MI T ME NT .S T~’ S I R
V I E T N A M .

a i . US ASSISTANT SECRETARY FOR EAST ASIAN A F F A I R S  ‘ IAP SHA IJ .  HEi t
REAFFIRMS USA DEFENSE CO MM ITMENT TO 11 IW A M  A N D  S A Y S  T E  COG
WILL CONTINUE DIPLOMATIC RELATIONS W I T H  T I E  T A I O A N F
G O V E R N M E N T .

~~;‘ . NORT H V IETNAM TO ESTABLISH FULL r I P L O ” A T F ’  RELAT 1OIH  S I T ’
SWEDE N.

~ I. LI SA PROTESTS INDIA’S A B A N D O N M E N T  OF N E U T R A L I T Y  DY
ESTABLISHIN G FULL DIPLOMATIC RELATI ONS W ITH N~~R TLf  V IE  i’N’A 4 .

314 . T A F~ AN AND UN S IG N ED A G R E E M E N T  F BUILD T Y P H  O N A N D  FLOO D
W A R N I N G  S Y S T E M .

35 . CHINA EXPELLED I T A L I A N  “ t C S I~~’l 
‘ F A ’ C E  I 1  P BI EC C E D  ~Y pt-:

36.  WEST GERMANY C A U G H T  5 :IOV I F HT I ‘F.’. :-~~ Y l N’~ ON W E C  I

38. SYRIA AND ISRAEL EX CHAN G E F I R E .

39 . NORTH VIETNAM ASKED THE 115 CR A ’. C~~~~~, I A T ’ ”’) i H
C O U N T R Y .

140 . THAI  M I L I T A R Y  S O U R C E S  A C C ’ G E D  :“ ‘- ‘r T R I ’ . 00 T H AT
T E R R IT O R Y .

1 4 1 .  WEST G E R M A N Y  RF , I E C T C  ‘OHF ~~~~ F 1 1GM ‘ 0 • 1’) ‘.‘ I’. n. .sr~
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142. CZECHOSLOVAKIA REFUSES TO LET USA ST UDENTII  E NT : :P
CZECHOSLOVAKIA.

143 .  USSR CANCELS INDONESIAN FOREIGN MINISTER V IS IT  TO MOSC OW .

14 14 . USA PRE SIDE NT SIGNED EXE CUTIVE ORDER TO CUT OFF T R A D E  W i l D
RHODESIA.

145. SOUTH KOREA SMASHES 7 NORT H KOREAN ESPIONAGE RINGS INVOLV i NG
9 S P I E S  A N D  114 C O L L A B O R A T O R S  IN S E O U L , T A E G U , A N D  THE E A S T E R N
PO RT OF P O H A N G .

146 .  HONDURAS SAID IT HAD EXPELLED SOME S A L V A D O R I A N S  FOR ILLEGA L
I M M I G R A T I O N .

147. CHINA DEMONSTRATES IN PEKING AT USSR EMBASSY .

148. USSR MILITARY UNIT S PARTI CIPATE IN M O N G O L I A N  P A R A D E .

149. NIGERIA TAKE S BIAFRAN PROVI SIONA L C APITAL OF ~W E R R I .

50. LEBANESE TOWNSPEOPLE SET FIRE TO A R A B  COM MANDO OFFICE.  

..~~~~ ~~~~~~ .. ~~~~~~~~~~~~~~~~~~~~


