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Gerald fleJong
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New ‘!aven , Connecticut 06520

H
ABSTRACT

This pape r disc rthes a prog ram that  takes a nove l
approach to understanding natural language. Its domain
is newspaper articles and it is unique in that it skims
the stories rather than reading them carefully. The
program is able to understand the important facts in an
article while ignoring the less important text..
Understanding is done wi th a construc t, called a sketchy
script . Both the parser and sketchy scripts are
discribed in some detai l .  After  understanding an
article , the program can produc e a brief summary in
English , Russian , or Spanish .
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SKIMM ING NEWSPAPER STORIES BY COM PUTER

Gerald DeJong

p 
INTRODUCTIIM~

FRUM P (Fast Reading Understanding and Memory Program) is a

program being developed at Yale to understand newspaper stories.

FREPIP was designed to overcome some of the problems that arose

from the SAM (Script Applier Mechanism) system over the last

several years. Like SAM , FRUMP is a script based understander.

The domain of both programs is newspaper stories. However, they

are very different. FRuMP is a newspaper skimming program

rather than a progran that carefully reads text. FRUMP’s goal

is to understand articles at a rate and depth similar to a human

• skimming the text. FRUM P can understand and produce a brief

sunmary of a 150 word news articles taken directly from a

newspaper in about 5 second s of CPU time on a DEC K AIO

• processor.

FRt IM P’s lob is to read newspaper stories, dec ide whether

thc stories are new or updates of news events that it has

already seen , and store the important information from the

article. FRUM P ca~a then give information on a news event by

means of differen t length summaries. So far, on a limited number

of domains the results produced by FRUMP are very promising. If

progress continues at the curren t pace , FRUM P will evolve into

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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something of a rarity in the Al world — a wo rk in g p rac t ica l

program.

SCRIPTS -

Recent Ly there have been two rea l iza t ions  tha t  have

- • resulted in major theoretical advances in automated na tura l

language understanding . The first is tha t. vast amounts of world

knowledge are required for understanding and the second is that

understanding connected tex t is fundameni~ 1ly differen t from

understand ing isolated sentences (Schank 1q74). Together these

indicate that problem solving tyne structures are necessary for

• understanding connected natural language text. One such

structure developed by Roger Schank and Robert Ableson at Yale

is the script (Schank and Abelson 1977). Scripts are data

structures used to represent world knowl edge about situations

and events where there is very little high level problem solving

neccessary. That is , events that are very stylized~ where the

event happen s nearl y the same each time or at least where the

number of different ways it can happen are small. The domain of

both SAM and FRUM P was chosen to he newspaper stories because

they often describe highl y s t r u c t u r e d  even t s .  S c r i p t s  can he

used only for events that occur in a very stylized fashion.

- 
• Fires , plane crashes, earthquakes , mid—east fighting, deaths of

government heads , train wrecks etc . all fit, into scripts rather

well. SAM was the first program to implement that idea , and was

conceived to test how well connected tex t could he understood
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wi th scripts. SAM ’s goal is complete understanding of the text.

This is a reasonable test of scripts as understan cting structures

since people certanl y can unders tand all of a newspape r a rt i c l e .

However , people can also skim articles for iheir high points.

They can ignore more or less depending on how much time they

wish to spend reading . SAM was not built wi th this kind of

-
- unde r s t and ing  a b i l i t y .

SAM is also very slow. It sometimes takes as much as • •

fif teen minutes to understand an article of only several

paragraphs. This is an obvious practical problem . It is also a

theoretical prob lem : people can easily keep up with dail y

newspapers by skimming text for a partial understanding : there

is no obvious way to retrac t SAM from complete understand ing to

partial understanding in order to speed it, up to a p r a c t i c a l

level.

SAMPLE RUN OF FRUM P

The following shows FRUMP understanding a vehicle acc ident

story and then processing an update article. The update adds

-
- • one important fact (the person responsible) and provides updated

information about another (the death toll). These are two of

the three types of updates that are discussed In the section on

• updating. In this example it took 7.5 seconds of CPU time to

understand the original story and 10.5 fur the update. Comments

are in l owe r case .

~
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INPUT :
10 — 11 CHI H UAHUA . MEX ICO , —— A PASSENGER TRA I N  C A R R Y I N G

TOURISTS , I N C L U D I N G  SOM E AM ERICANS , COLLIDED tu TU A F R E I G H T
TRAIN IN TilE RUGGED SIERRA MADR E 01’ NORTHERN MEX ICO . KI LLING AT
LEAST SEVENTEEN PERSON S AN !) INJ I JR I NG 45 , TUE EN ) L I CE REP O RT E L )
TODAY.

THEY SAID THAT AT LEAST F IVE OF THE I N J U R E D  h ERE
- 

- AMERICANS , AN1) THERE W ERE UNOFFICIAl. R EPORTS T’IA T ONE 01’ TU E
DEAD hIA S FROM NEW YORK CITY.

SOME OF THE PASSENGERS WER E TRAVE L AGENT S , MOST FROM
MEXICO CITY , MAKING THE TRIP  AS P’~RT OF A TOU RIS M P~ 0MO TI ON .
THE POLICE SAID.

TU E AMERICAN SOCIETY OF TRAV E L AGENTS HAD B EEN M E E T I N G  IN
GUADALAJARA , THOUGH IT WAS NOT ~ 4O!JN WHETHER ANY OF T ’IE GROUP
WER E AB OARD THE TRAIN.

ONE OBSERVATIO N CAR ON TUE RAILROA D TO TIl E PACIFIC
TUMBLED INTO A 45 FOOT CANYO N W HEN TH E PA SSEN GE ”~ T R A I N  SMASHED
INTO THE FREIGHT YESTERDA Y AFTER NOON NEAR THE VILLA GE OF
PIrT 0R R EA L ABOUT 20 MILES WEST OF CHI H UA H UA CITY A N D  200 M ILES
SOUT H OF THE IJ NI T EI )  STATES BORDER . T 1IE POLICE SA T’ ) .

THEY SAID THA T RESCUE WO R KERS WERE STILL F R Y I N G  TO PRY
APART THE TIlE CAR ’S WREC KAGE TO REAC t!  PASSENGERS TRAPPED I N S I D E .
THE RESCUE SOUADS COUL D NOT USE CU TTING TORCHES ON THE WREC KAGE
B E C A u S E  SPILLED DIESEL FUEL MIGH T IGNITE . THE POLICE REPORTE D .

SELECTED SKETCHY SCRIPT $VEU ACC ID ENT

DONE PROCESSING
SATISFIED REQUESTS :

( ( .= >  ( SDAT E LI N E LOC &~)LOC MONT H &)ION l)A Y & D A Y ) ) )
- 
.. &DLOC

CLASS ( #LOCATI~flJ )
LOCALE (*IIEXICO*)
SATISFIED ((10) (11))

• &?ION
NUMBER (10 )
SATISFIED ( N I L  ( 1 1 ) )
CLASS (#N UMSEP. )

&DAY
NUMBER ( 1 1)
SATISFIED (NIL NIL)
ClASS ( I INUMBER )

$ 
( ( < — > ($VEIIACCIF)ENT VEIl &VF,H OBJ &OSJ LOC &LOC)))
&VEH

CLASS (~ PflYSOBi)
TYPE (*VEHICLF*)
SROLE (&TRAIN)
SCRIPT (STRAT~~)
SATISFIED ((10) (11))

- -  
~~~

‘.- &ORJ
CLASS (#P IIYSOBJ)

I~1 ~~~~~~~~~~~~~ -~-— --- ~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TYPE ( *VEI-(ICLE *)
SROLE (&TRAIN)
SCRIPT ( $T R A I N )
SATISFIED 

- 
( ( 1 0 )  ( 1 1) )

- - &LOC
CLASS (#LOCATION)
LOCALE ( *MEXI CO*)
SATISFIED ( ( 1 0 )  ( I i ) )

( (ACT OR &DEADGR ~ TOWARD (* !IEALTU* VAL ( — 1 0 ) ) ) )
&UEADCR P

NUMBER ( 1 7 )
0 

SATISFIED ((10) (11))
- -

. CLASS (ItPERSO!1)

((ACTOR &HURTGR P TOt- lARD (*IIEALTH* VA!. (—LTIO))))
&HIIRTCRP

N!Pl}4E’~ (45)
SATISFI ED ( ( 1 0) (1 1 ) )
CLASS (~~PERSON )

CPU TIME 7.522 SECONDS

SUMM ARY:
17 PEOPLE WERE KILLED AND 45 WERE I N J U R E D  WHEN A TRAIN CRASI!E1)
INTO A TRAIN IN MEXIC O .
INJIJR F.D.

INPUT :
10 — 12 CII III!I AHUA , MI~~ICO , —— OFFI CIAL H ERE SK IT) TODAY

• THAT THE DEATH TOLL FROM THE COLLISION OF AN EXC UR SION TRAIN
-

- WITH A FREIGHT TRAIN ON SUNDAY I-lAS RISEN TO 23. THE DEAD
INC LUD E TWO AMERICANS . RES P O N S I B I L I T Y  FOR THE ACCIDENT WAS
LIII) TO TUE PASSENGER TRAIN ENGINEER WHO APPARENTLY RAI LED TO
HEED A STOP SIGNAL.

THE DISTR ICT ATTORNEY’S OFFICE SAID TWO OTHER AMERICANS
liA r) B E E N  INJUR ED IN TUE COLLISION NEAR TU E R AR RA N CA DEL CORRE
IN THE SIERRA MADRE.

ALL TH E DEAr ) WERE M E X I C A N S  EXCEPT THU No AMERICANS AND
TWO BRITONS . MOST OF THO SE ABOARD W E R E  H EX [CAN TRAVE L A GENTS.

THE AMERICANS WERE I DEN T I F I E D  AS MART M OR TEL LA R O OF NEW
YORK ANT ) MART IN WART ) WHOSE HOMETOWN WAS STILL NOT AVAILARLE.
T’IE DISTR rCT ATTORNEY’S OFFICE SAID THE TWO INJUR ED AM ER ICANS
WERE PAUL JOSEPH CALLSEN ANT) “ARY CALLSEN, BOTH OF NEW YORK.

SELECTED SKETCHY SCRIPT SVEHACC II)ENT
UP DAT E OF PR EV IOUS ME W S EVE NT

— 

DONE PR OCE SSIN G

- _____
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SATISF IED R EOT TE STS :

( (<= > ($DATELINE LOC &DLOC MONT h &MON DAY & D A Y ) ) )
• &DLOC

SATISFIED ( ( 1 0 )  ( 1 2 ) )
LOCALE ( *MEXICO *)
CLASS ( ftOCAT IO N )

&MON

— ClASS (#NU ’IB E R )
• SAT ISFIE1 ) ( ( 1 0 )  ( 1 2 ) )  -

NUMBER (10)
&DA Y

CLASS (#N I TM R ER )
SATISFIED ( ( 1 0 )  ( 1 1 ) )
NUMBER ( 1 2 )

( ( < = >  (WEHA CCI !)ENT VEH & VE I T OBJ &05 J LOC & L D C ) ) )
&VE H

CLASS ( #PHYS OBJ)
TYPE ( *VE}I I C T E * )
SROLE ( &T H A IN)
SCRIPT ( S T R A I N )
SATISFIE I )  ( ( 1 0 )  ( 1 2 ) )

&OBJ
0 CLASS ( # P 1 1 Y S O B J )

TYPE (*VE}jICLE*)
SROLE (&TRAIN)

• SCRIPT (STRAIN)
SATISFIED ((10) (12))

&LOC
CLASS (#LOCAT ION )
LOCALE (*MEXICO*)
SATISFIED ((10) (12))

((ACTOR FDEAE)GR P TOWARD (*HEALTH* VAT (—10))))
&DEADGR P

CLASS (#PERS ON) the number killed has been

SATISFIED ((10) (12)) modified to 23 this is a

0 N UM BER ( 2 3 )  type two upda te as desc r ibed
in the sec ti on on upda tin g

((ACTOR &MITRTGR P TOWARD (*TIEALTH* VAL (—LTIO))))
&RURTGR P

CLASS ( #PER SON )
SATISFIED ((10) (11))
NUMBER ( 4 5 )

((<—> ($FATTLT ACTOR &FAITLT)))
&FA ITLT

CLASS (#PERSON ) this request was not present
- o SROLE (&ENGTMEER ) in the previous print out

SCRIPT ($TRAIM) because it was not satisfied
SATISFIED ((10) (12)) hy the first article this

is a type one update

CPU TIME — 10. 79)3 SECONDS

- 

• 0 --•-•--- -•—• - - • •• -•--0--—-•--”- - •  •
~~

•• - •0 — ~0 0~~~~~~~~ ~~~~~~~~~~~~~
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SUMMARY:
23 PEOPL E WERE KI LLE I )  AND 45 WER E INJUR ED WH EN A TRAIN CRASHED
INTO A TRAIN IN M E X I C O .  THE E N G I N E E R  WAS RES PONSIBLE FOR TUE
ACCIDENT.

OVERVI EW OF HOW FRUM P UNDERSTANDS

FRUMP was developed to provide fast partial understanding.

FRUM P’s job is to skim newspaper articles wi th a clear idea ~ f

what and how much it. wants to get out of then . To achieve this ,

ins tead of using a scr ip t l ike SAM ’s, FRUM P uses wha t we cal l  a

ske tch y scrip t. The crucial difference is that sketchy scripts

have far fewer conceptual dependanc y representations (only those

corresponding to the most important events in SAMs scripts) and

more often than not , the ca usal connec tions be tween

conceptualizations are not included . The result is that FRUMP

understands most of what  is important to understand in news

articles and works very much faster than SAIl. The article of

several paragraphs that takes SAM a quarter of an hour to

• understand can he processed by FRU M P In under ten CPU seconds.

-
• FRUMP is written in Irvine Lisp and runs interpretivel y on a

Digital Equipment Corporation RAID processor.

When FRUM P begins to read a newspape r story, i t alread y

knows wha t facts it wants to find . For each type of newspape r

sto r y ,  FRUMP has a list of expected facts that it wants to see.

These expectations are called “reques ts”. The collec tion of all

the requests for one type of story makes up the “sketchy script ”

0~ - • 0~00 ~~~~~~~~~~~~~~~~~~~~~~~~ _ __ _ _ _ _ _ _ _ _ _ _ _ _
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for that story type . In the remainder of the paper when I refer

to a script I will mean FRUMP’s sketchy scripts not SAN ’s

scripts unless otherwi se noted .

In understanding an article , PRINT ’ must selec t a scr ip t and

then try to find occurrences in the ar ticle of the fac ts

- represented by the requests. Requests are In conceptual

- 
0 dependancy format and contain unfilled slots. These slots are

called “scrip t variables”. Understanding an article consists of

find ing the information corresponding to a request in the text

• and filling lü the slots (binding the script variables) in that

request. When an instance of one of the requests is found in

the text and the script variables have been hound , that request

is said to be satisfied. The process of satisf ying the requests

of a script is called instantiating that script . The number of

requests in each script is small. The requests correspond to

the most important information In a particular type of story.

For example, the vehicle acciden t sketchy script used in the

~~~~~~ sample run above contains four requests. The first request in

the vehicle accident script will he sa ti sf ied when FRUM P find s

the type of vehicle in the acciden t , the object. that the vehicle

-
• 

• 
collided wi th , and the location of the accident. FRUM P can

0 

satisfy the second request by finding the n umber of people

, killed ; the third by the number inlured , and the f our th by who

was at. fault in the accident. When all of these requests are

satisfied by a story, FRUM P knows all  tha t it wan ts to know

about that. news event. The rest of the article will he ignored . 

0~ 
•• •- - -•• - - - . - - • • • 
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When PRUM P is given a new article to understand it skims

0 
the f i rst paragraph for  i d e n t i f y i n g  in forma t ion .  This

-
- ~ - Information is used to find the appropriate script to use to

understand the article. Once the script is identified , FRUM P

0 begins skimming the art~cIe.

r. i~.
0 FRUM P is composed of two conceptuall y different parts: a

- parser and a script applier. The parser FRUMP employs was

- inspired by Becker’s phrasal lexicon [Becker 1975] which was-

pr esented at the TINLA P conferenc e In 1975 hut unfortunately was

not actively pursued by him after that. The parser parses

4 phrases from the tex t into conceptual dependancy

representations. The script applier then matches these

conceptual representation against the requests In the script .

When a mat ch is foun d , the fillers in the parser representation

are used to bind the script variables occurring in the request .

I FRUM P uses the same language free system of representations

as is used by Riesbeck’s parser (Rieshec k 1974] whIch is used in

SAN . Yet FRUMP’s parser is very d i f f e r e n t from the parser in

the SAM system . The Riesbeck parser parses an entire sentence

at a time. There is very  little communication allowed with the

script applier of SAM during parsing~ FRUMP’s parser is

concerned only wi th parsing parts of a sentence. In SAM the

parser and script applier are very distict. As a result , each

does its thing wi th little influence over the other. FRUMP,

however , is much more Integrated . The parser and script applier

• do differen t tasks hut the precise division between the twe is
~~~~‘.1~

Li - - •~~~~~~~~~~ - --- -~~~~~~-~~~~
0—.—- — -—~~~~~

”-—•- ~~--~~~~~~~~~
-•
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fuzzy . The advantage of the fuzzyness is that the two nodules

can communicate with each other freely. This allows the script

applier to control parsing to an exten t not possible in SAIl .

FRUMP’s script applier can tell  the parser wh ich of several

interpretations is correc t or ~‘ven to stop trying to parse the

0 

curren t input text.

TIlE CONCEPTUAL FRA GM E NT PARSER

The parser is very much top d own ; it is driven by the high

level requests of the sketchy scripts and works very closely

with the script applier. The parsing stradegy is to f ind

~ conceptual fragments from the Input text being skimmed tha t will

satisfy all or part of some script request. Important

properties of the actual conceptual referents in the text are

then copied to variables in the conceptua l representation from

FRIJMP’s dictionary. Finally, this conceptual representation of

the meaning of the input text. is returned as the parse.

DicLionary entries for each word are made up of a list of

meanings fra~’ments in conceptual dependency format. For each

• d I f f e r e n t  meaning there Is a series of context tests that must

be satisfied before this meaning can he realized as the parse.

There are also instructions on how to bind variable role fillers

0 in the conceptual dependency representation. FRUMP has two

dictionaries: one ‘is the conc eptua l fragment dictionary

disc ribed below ; the other contains i n f n - m a t i o n  about ob l ects

and fo rm s and tenses of en t r i e s  in the - t h , ’r d i ctionary

- 

•
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The following is the conceptual fragment dictionary entry

for “strike”.

( (BKWRDS (Ml (TYPE (*VEHICLE*))))
(FRWRDS (M2 (CLASS (#PHYSOBJ))))
((MERGE P1 M l )  (MERGE P2 M 2 ) )
( ( < > ($VERACCIDENT VE I l P1 OBJ P2)))

I. ’ The context tests are arranged in two lists which search

0~ 

backward and forward respectively from the entry word for words

that will satisfy the context tests. If a context test is an
~

- j

atom , that atom must be present in the input text. If the

con tex t est Is a list it is satisfied by find ing a word in the

input text that has all the properties specified , and copying

them to a temporary variable. For example, the first line in

the above dictionary entry searches backward from a form of the

word “strike” for a vehicle. If it finds one, all the

properties of that vehicle are copied to the temporary variable

Ml and the forward test are evaluated . The forward tests

require the word “strike” be followed by a physical object. If

all the context tests are satisfied , the properties of the

• temporary variables are copied to the role fillers in the

conceptual representation. This representation is then returned

as the parse .

The output. of FRUM P’s parser is not modified English as it

is in Colby’s system (Parkison , Colby, and Faught 19Th), hut a

language free conceptual representation. The advantage of a

language free represen ta t ion  is tha t, d i f f e r e n t phrases wi th the

same meaning will he parsed Into the same representation. This

• i n turn means tha t  the test to see if a request is sat isf yed b y
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a parse is very e f f i c i e n t .  It also makes generating summaries

in different languages no harder than generating the summary in

English .

~~AMPLE OF A SKETCHY SCRIPT

One of the scripts that FRUM P has is a vehicle accident

script . All vehicle accidents whether they are train wrecks,

boat collisions, plane crashes etc . have many things in common.

In a vehicle accident story there is always a vehicle and there

is always an ob l ect tha t it collides wi Lh . There is always the

possibility that a number of people are killed or injured . In

add i t i on , in n ewspape r sto r ies , the cause of the collision is

ofLen reported . These are the important points of a vehicle

acciden t and these are what  FRUMP t r ies  to f ind out when reading

a vehicle accident article. There are , of course , many other

things that can happen in a collision. For example , the injured

people are often taken to a hospital , for auto crashes there is

often a policeman called to the scene etc . These are less

important. facts and unless there is some special reason for

noticing them , a human skimming the article will usually miss

them . FRUM P also ignores these lesser poin ts .  The vehicle

accident script currently consists of four requests at three

importance levels. 

~~~~~~~~~~~~~~~~~ • •~~~• - - - - -~~ -~~~
-•

~~
- -•

~
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Request P 1
value : ( ( ( < — ‘  ( $VEHA CCIr)ENT VEIl &VEH ORJ &O~J LOC &LOC)))

( (EQ I T  (< .>)  SVEIIACCI ’1ENT))
(PROP (<a> VEil) *VEIIICLC* TYPE)
(PPOP ( < — >  OBJ) #PHYSOBJ CLASS)
(PROP (— > LOC) #LOCATION CLASS))

importance: 0

Request  R 2
value : (((ACTOR &DEAT)CRP TOWARD (*I1EALTI!* VAL (—10))))

((EOU (TOWARD ) *UEALTTI*) —

(EQIT (TOWARD VAL) —10))
(PROP (ACTOR) 4PERSON CLASS))

importance: I

Reques t R3
value : ( ( ( A C T OR  f~IIURTCR P TOWARD (*I!EALT11* VAL (—LTIO))))

( ( E O I J  (T”flIART)) *flEALTH*)
(Fl)U (TOWA ~11 VAT-) —LT1O))

( PR0~ (ACTOR ) .~p fRSON CLASS) )
importance: 1

Req uest R4
value : ( ( ( <a >  ($FAT TLT ACTOR & A C T O R ) ) )

( ( EQU ( < — > )  srAIn ,T))
(PROP (<a> ACTOR ) ~PERS ON CLASS))

importance: 2

Before FRUMP’s understanding can he understood in detail ,

one must understand the requests  of its sketchy scripts. As a

typical exam ple o f FR UM P’s requests  conside r request R 2  above.

The f i rst l ine of the request  is the conceptual depend ancy

representation of the request .  &DEADGR P is one of variables of

the vehicle accident script . (*l~EALTTI* VAL (— 10)) is the

conceptual dependancy representation for dead . When the

variable F1DEAPCRP is bound to something , the meaning of this

conceptua l dependancy representation is that the something it

gets bound to is dead . The nex t three lines are cons t ra in t

tests tha t  are applied to the output. of FRUMP’s parser. If the

parser yields a representat ion that  passes all of these tests ,

the script, variables contained in the request are hound to the-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~-~~~~~~~~~~~ •-
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corresponding conceptual role fillers in the parser

representation and the request is sa t i s f i ed . The f i r s t  test in

the example request checks that the filler of the TOWARD r ole in

the parser representation is *1!EAL.TM* . The second test, checks

that the filler of the VAL slot in the filler of the TOWARD slot

is —10. The third test checks that the filler of the ACTOR slot

( tha t is the thin g that the parser proposes should be hound to

&DEADGR P In the request) is of conceptual type PERSON. This

means that the only thing that can he hound to &DEAUGR P is a

person or group of people. In pact the parser is set up so that

only groups will he generated in this slot. 0ne of the

important properties of groups is the nunher of things in them .

When ~DEADCR P is hound to something , all its properties are

copied over to the script variable &DEADCRP. Therefore one of

the pieces of information available from this request after it

is satisfied (and indeed the most important datum of this

request) is the number of people who were killed . The observant

reader will have realized that the first two tests in the

request are set off from the third one by parentheses. This is

to group the tests by whether or not they inv olv e one of the

script variables. The first two tests in the example do; the

third does not. The grouping makes the understand ing process

more efficien t. This will become clear in the section 110W FRUMP

UNDERSTANDS.

The requests in scripts are actually global variables in

LISP. The s t ructures  like the example ab ov e are the values of

these global variables. This particular request appears in

• ~~~~~• ~~~~~~~~~~~~~~~~~ 0 •
~~ •~~~~~
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several scripts. It. is request R2 in the vehicle accident

script an d request R4 in the earthquake script . The global

variables are marked with information about their requests.

When a request is satisfied , a property is put on the global

variable marking it as sa t i s f ied . The global is also tagged

with the date of the story being read that satisfied it. This

is done for updating purposes. One type of updating entails

replac ing some of the role fil1 ers in a previously satisfied

request. When this is done , FRTJ1IP must he sure that the new

role fillers-are more current than the old ones.

FRUM P can understand an article at several levels. This is

done by tagging each individual request wi th an importance

level. The global variable Is tagged and not the

representation, of course , so the same conceptual representation

for a request can appear In several scripts and have a different

importance value in each. Importance levels are numbers ;

smal le r numbers denote more important requests. When FRUMP Is

started , an importance level can be associated with each script.

When FRUM P dec ides on a script to use for  understanding a

p a r t i c u l a r  s tory ,  the importance level at which to understand

that story is then also set. Each script correspond s to a

d i f f e r e n t story type so this amounts to telling FRUMP at what

level to understand different story types.  Each request below

th e set importance level is ignored by FRUMP. Since the ignored

requests are not processed , FRUMP can run slower or faster

finding out, more or less information about a news event.
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HOW FRUMP UNDERSTANDS

Once FRUMP has the correc t script to use, it starts to scan

the ar t i c l e  looking for  conceptual fragment words. When it

f inds one , i t  retrieves the dictionary entry for that word .

Recall that, the dictionary entry consists of a list each element

of which contains context tests and a representation that

corresponds to one meaning. FRUMP tries to realize each meaning

one at. a time until all the contex t tests are satisfied or the

dictionary list is exhausted .

The processing of each dictionary word sense or possible

meaning consists of first making a list of all the outstanding

requests that  the conceptua l representation of this meaning

might satisfy. This is done to avoid evaluating all of the

contex t tests of a word sense that hac no chance of satisf ying a

request , and to limit the number of requests that the parse need

be matched against. A request is Included in the list only If

all of the first group of role filler tests of this request are

satisfied . Remember tha t. the first group of role filler tests

are all the tests that do not reference one of the script

variables .  Therefore  these tests can he mad e hefote the script

variables or the variables in the context tests are hound . For

example . i f  while processing a vehicle accident story, the

pa rser found a word tha t indicated ((ACTOR P1 TOWARD (*HEALTH*

VAL (—10)))) might. he a parse , the list of possible requests

would be lust (R2). The tests that do not look at script

variables require  that the < >  filler for RI be $VEHACCIDENT, 
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the filler of the VAL slot in the TOWARD slot must be —LTIO for

R3 , and the <—> slot in R4 must be filled with $FAULT. Thus the

only request that might be satisfied is R2. If the list is

empty, there is no need to evaluate any of ihe context tests;

i t  cannot satisf y a high level request. At this point , none of

the con text tests have been evaluated so that this word sense

might not he correct. Tlowever , the list is very cheap to create

and usually cuts down on processing later. This is the reason

for separating the request tests that reference script variables

from those that do not. If the list contains at least one

element , the context tests for this meaning are evaluated one at

a t ime. If there is at least one context test that fails , this

sense is not a proper reading of the text. If all the word

senses f ai l , the wo rd tha t was found was a false alarm , and

FRUM P reverts to the original scan . If a l l  the contex t tests

are satisfied , the conceptua l representation is filled out wi th

the variables bound w h i l e  evaluating the context tests. This

repr esenta tion is then matched against elements of the list of

potentially satisfiable requests made earlier. If one m a tches ,

the script variables in that request are bound to the role

f i l l e r s  of the representation , the request  is marked with the

date of the article , and it is marked as satisfied . At this

po in t , FRUM P can dynamically modif y the sketchy script.

Associated with each script variable can he a set of demons

which are checked when the script variable is satisfied . They

can make arbitrary tests and load or delete requests. Thus it

is possible , for example, to have FRIPW look for aid to a

_ _ _  - -~~ --— - ~~~~~~ •—-•~~~~~~~~~~ . ~~~~
-
-~~~~~~~~~~ • —~~ • — •
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>‘~Z) much more efficient by eliminating the need to process

large numbers of very specialized requests; the specialized

requests are not loaded un t i l  they are needed . A f t e r  processing

• the satisfied request, FRUMP continues its scan for conceptual

fragment words. If no request f u l f i l l s  the detailed match , the

FRUM P reverts to the original text scan. Notice that there were

three ways parsing can be discontinued ; In these cases FRUM P

does just enough work to realize it is workin g on a had parse.

This is in a large way responsible for FR UM P’s ef f i c iency in

processing and is directl y attributable to the broad

• communication between the parser and the control structure that

* makes up the script applier .

When FRUMP is finished processing an article , some requests

will have been satisfied but , very likely, others will not. The

script has been partially instantiated . This partially

instantiated script is then stored on a disk file. If FRUMP

should later come across an article updating this news event , it

can then retrieve this partially instantiated script and

continue satisfying requests where it left off.

~L. 

I

~ 
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Presented with an article , FRUMP cho0~~5 One of the  th r ee
followi ng ways to Process it. First it Can decide that the
article is an update of a news event that 

~t has Prevfo~5j~
Proc essed and selec t the Partially instantiated script from that
article to understa d with Second 

~ ca~ decide that 
~t is

the first, article of a news event and selec t the appropriate
Virg j~ scri pt. Third 

~t can fafj to recognjz~ the article as
One of the types of events for wh iC h there exists a Scrip1 in
which case it 

~~~ 1gno~~ the entire article The Choice is
made from iflfo

~~ a t1on Rlean ed from a Prel im i n a r y  scan of the
artjc1e~s first Para g raph This Scan is made wi th a special set
of active request,5

There is for each Scri pt, one key request 
~~ich if sa t isf ied

in the text strong ly In d ica te  t h a t  i ts  scri pt is appropriate
to Understand the article For ex

~~ ple the key request for the
veh icle acciden t scri pt Is ((<a>  ($vehaccid 

veh &veh obj &obj
b c  &bOC))) here &veh &obj, and &boc are Script, variables 

~~ich
get,  bo und to t he vehicle , t he obj ec t Collided with , and the
location of the accident  respectiv i Fu r t herm o due to the

Sty le of ne wspape writers this request, seems alway5 to be
satisfied 1~ the first Paragr5p~ (and usually the first
sentence)  The special set , of r eque5~ 5 is therefore  

COmposed of

the key request from each virgin Scri pt that FRUMP has.

_
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The first paragraph is skimmed until one key request is

satisfied . FRUMP now knows which script type the story is and

also some information about the story. In the case of the

vehicle accident it knows what the vehicle and object are and

- the location where the accident occurred . This information is

used to decide if the curren t article refers to a previous news

event or a new one. After a sketchy script Is partially

instantiated by the first article of an even t , it is stored

away. The type of script it is and the key information about

the event are stored speciall y. After a rew article’s first

para g ra ph is skimmed , the key information gained is matched

against all stored scripts of the same type . If a stored

par tially instantiated script is found tha t matches , it is

brou gh t into core and used to understand the new article. If no

previous script is matched , a v i r g in scr ipt with no req ues ts

satisfied is used to understand the story. ~1hen it is finished ,

FRU MP wr ites this partially Instantiated script out on the disk
• 

file so that any update articles that it f i n d s  will have access

to it. UPDATING SCRIPT S

There are three main types of updates that FRUM P must

• handle. These types correspond to pieces of information and not

‘ to articles so that an update article can cause more than one

type of update to he made. The update types differ from one

another by how the new information is added to the partially

instantiated sketchy script .

I
I
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In the f i r s t kind of upda te , information is only added to a

ske tch y script . That is, a new article is found to refer to the

same news event as previous articles and it supplies information

that satisfies a request that was never before satisfied . This

is the simplest type of update and is hand led as follows : After

FRUM P f in ishes an ar ticle , the ske tch y script is written out to

a file with the key identif ying information discussed above.

Some of the requests will have been satisfied and some will not.

All the requests whether satisfied or not are written on the

file. When this partially instantiated script is read back into

core , t1:e unsatisfied requests are , of course , stiLl active. On

read ing the update article then , this type of update is treated

exactly as if it. were a virgin scri pt. ~-1hen a previo usly

• unsatisfied request is satisfied , it i s m arked as sa ti sf ied and

tagged with the date of the newspaper. An example of this type

of update can he found in the sample run of FRUMP. The request

looking for the person who caused the accident was left

unsatisfied by the first article. When the second ar t icle was

skimmed , this request was matched and satisfied .

In the second type of update , the information in the update

article replaces the information in an alread y satisfied

request. In this type , generally only one request is changed at

a time and the chan ge is a direc t mod i f ica t ion of one or more

rol e fillers of the request. All requests whether satisfied or

not are processed dur ing u n d e r s t a n d i n g  as I f  they  a re  no t .  When

t he role f i l l e r s  of a request are to he bound , the date that

they were last bound is compared to the date of the current

_ ~~~~~-— --~~~~-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -•
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article. If the current article Is later , the f i l lers  are

updated . If not , the information from the current article is

thrown away. An example of this kind of upda te is the revision

- - of the dea th toll by the update article in the sample FRUMP run .

The third type ot update is the most conplicated . There

are many news event types where an arbitrary number of similar

sub— events can occur . These sub—events themselves may be rather

complex . For example , an ear th quake may be followed b y any

number of a f t e r shocks . Each a f t e r s h o c k  may cause dea th  and

in jury. The recent fighting In Lebanon was made up of a number

of individual clashes. Oil from a leaking tanker can wash

ashore in several places at different times; each causing

differen t kinds and varying degrees of damage to the shoreline.

There are three things to notice about. such updates. First ,

they add new rather than replacing old information. Therefore,

they must be processed by as yet unsatisfied requests. Second ,

• the structur e of each sub—event can he complex enough so that it

can not he represented by one request alone. Third , since the

initial requests for each sub—event. must he the same , there is

the poss ib i l i ty  fo r any number of copies of the  same request to

exist in a script each satisfied by a different sub—event. For

ex ample , an ear thquake  and two of its aftershocks may all cause

peop le to be killed . In this earth quake script then , there will

be th ree copies of the request  (( ACTOR &DEA DGR P <~~ > ( *IIEALTII *

VAL (—10)))) each sa t i s f ied  w i t h  a d i f f e r e n t  &T)EA DGRP.

V 

--~~~~~~—•~~~~~~~~~ -- ---—~~~~ 
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The solution to these problem s of the third update type Is

to organize the requests correspond ing to sub—events into

bundles. The script will always have one fresh copy of the

bundle active and completely uninstantiated . When a bundle is

about to be partiall y instantiated (that is when at least one of

i ts requests is to be satisfied ) a copy of the uninstantiated

bundle i.s made and these new requests are added to the script .

Then FRUMP continues instantiating the bundle. This will enable

FRUM P to unders tand any number of the sub—events. Of course , an

article could update an u pdate article (e.g. revisinn the death

toll caused by an aftershock of an earthquake). If one of the

requests in a particular bundle has to he chan’ed , FRUM P must

first. ilentif y the bundle. After tha t the update can he handled

exactl y as the tyPe two updates above.

Bundles are subsections or scenes of scripts. They are

ve ry s imi la r  to scripts in man y ways . In particular , they can

always be differen tiated by key info rmation. This key

information is often simply the date or location of the

sub—event. For exampl e, a newspaper report mip,ht update the

death tol l  from last Thursday ’s a f tershock of the earthquake

that struck Eastern Turkey five days ago. Five days ago,

Eastern Turkey, and the fac t that it. is an ear thqua ke ar e used

to find the original script . Within this script , FRUM P then

finds the bundle of requests for the proper aftershock by

matching the date of each to the date last Thursday . When i t

f ind s the correc t bundle , FRUM P f i n d s the request correspo nding

to the number of people killed and updates the proper scri pt

I
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va riable.

MORE FRUMP CXAHPLES

The following news stories were taken directly from the New

York Times and the New Haven Register. The Spanish summarizer

was wr i t t en  by Jaime Carbonell and the Russian summarize r b y

Anatole Gershnan.

INPUT :
2 — 4 ITALY —— A SEVERE EARTHQUAKE STRUCK !‘JORTHEASTERN

ITALY LAST NIGHT , COLLAPSING ENTIRE SECTIONS OF TO%-!NS NORTHEAST
OF VENICE NEAR THE YIJGOSLAV BOR DER , KILLING AT LEAS T 95 PERSONS
AND INJURING AT LEAST 1000, THE ITA LIAN INTERIOR NINISTRY
REPORTED.

IN THE CITY OF .UDINE ALONE, A GOVE RNMENT SPO KESMAN SAID
THEY FEARED AT LEAST 200 PEA!) UNDER THE DE’~RIS . THE CITY , ON
THE MAIN RAILROAD BE~~IEEN ROM E AND VIENNA , !IAS A POPULATION OF
ABOUT 90000.

THE SPO KE SMAN FOR THE CARI B INI E R I , THE PARA H IL I TARY
NATIONAL POLICE FORCE, SAID THERE HAl) BEEN R EPORTS OF SEVE R E
DAMAGE FROM HALF A DOZEN TOWNS IN T HE FOOTHILLS OF TUE ALPS ,
WITH ¶~~OLE FA’1ILI~ S BURIED IN RUILT)ING COLLAPSES.
COMMITNICATIONS tilT!! A NUMBER OF PO INT S IN THE ARE A WERE STILL
OUT .

THE EARTIIOUAKE WAS RECORDED AT 6. 3 ON TIlE RICHTER SCALE,
WHICH MEASUR ES GROUND MOTION. IN POPULATED AREA S, A OUAKE
REGISTERING 4 ON THA T SCALE CAN CAUSE MODERATE DAMAGE , A
READING OF 6 CAN BE SEVERE AND A READING OF 7 INDICATES A MAJOR
EARTHQUAKE.

SELECTED SKE TCHY SCRIPT $EARTHQUAKE
.

DONE PROCESSING
SATISFIED RE QUESTS :

( ( <a>  ($DATELINE LOC &!)LOC Mo NT!! &MON DAY &r)AYj))
&DLOC

rLASS (#LOCATION)
LOCALE (*ITALY*)
SATISFIED ((2) (4))

& MON
NU MBER ( 2 )
SATISFIED (NIL (4))

— - CLASS ( #N INRE R )
&DAY

- • - — ~~~~~
—•-- -
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N IJMBER (4 )
SATISFIED (NIL NIL)
CLASS (#NU MB ER )

((<=> ($EARTHQUAKE LOG &LOC SEVERITY &RIC)))
&LOC

CLASS (#LOCATION)
LOCALE (*ITALY* )
SATISFIED ((2) (4))

&RIC
NUMBER ( 6 . 3 )
SATISFIED ((2) (4))
CLASS ( #NUM B ER )

((ACTOR &DEADGRP TOWARD (*HEALTH* VAL (—10))))
&DEAD GRP

NUMBER (95)
SATISFIED ((2) (4))
CLASS (#PERSON )

((ACTOR &TUIRTGRP TOWARD (*HEALTH* VAL (—LTIO))))
&HUR TGR P

NUMBER (1000)
SATISFIED ( ( 2 )  ( 4 ) )
CLASS (#PERSON)

CPU TIME = 9.440 SECONDS

RUS S IAN SUMMARY:
ZEMLETR YASENIE SREDNEI SILY PROIZOSHLO V rrALII. CILA
ZEMLETRYASENIYA OPREDELENA V 6.3 BALLA IN) SHKALE RIKH TERA . PRI
ZEMLETRYASENII 95 ClIELOVEK RYLO UBITO I 1000 RANENO.

SPANISH SUMMARY:
IIUB O 95 MUERTOS Y 1000 HER ITIOS EN UN TERREMOTO FUERTE EN ITALIA.
EL TERREMOTO MIDlO 6.3 EN LA ESCALA RICHTER.

ENGLISH SUMMARY:
95 PEOPLE WERE KILLED AND 1000 WERE INJURED IN A SEVERE
EARTHOUAKE THAT STRUCK ITALY. THE QUAKE REGISTERED 6. 3 ON THE
RICHTER SCALE.

INPUT :
11 — 29 Y.ATHEKANI, KENYA . —— AT LEAST 12 PEOPLE WERE

REPORTED KILLED EARLY TODAY WHEN AN EXPRESS TRAIN RAN ONT O A
FLOODED BR IDG E WHOSE RAILS HAD B EEN SWEPT AW AY , CRASHED THROUGH
IT ANT) PLUNGED INTO ) A R IVER IN KENYA.

THE OFFICIAL PR ESS AGENC Y R EPORTED THA T THE DEATH TOLL
WAS AT LEAS T 12 A NT) THAT 70 WER E INJURE!) IN WHAT RAILROA D
OFFIC IALS CALLED TIlE WORST PASSENGER TRAIN DISASTER IN EAST 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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AFRICAN HISTORY.

SELECTED SKETCHY SCRIPT SVEHACCIDENT

DONE PR OCESSING
SATISFIED R EOITESTS:

( ( <a>  ($DATELINE LOC &DLOC MONT H &MON DAY &DAY))) —

&DLOC
CLASS (#LOCATII)N)
LOCALE (*}~ENYA*)
SATISFIED ((11) (29))

&MON
NU MBER ( 11)
SATISFIED (NIL (29))
CLASS ( #NUMT3E R )

&1)AY
NUMBER (29)
SATISFIED (NIL NIL)
CLASS (#NUMHER )

( ( < a > ($VEUACCP)ENT VE Il  &VEII OBJ &OBJ LOC &LOC)))

CLASS (#P1TYSOBJ)
TYPE (*VEHICLE*)
SROLE (&TRA1N)

~ SCRIPT ($TRAIN)
SATISFIED ((11) (29))

&OB J
CLASS (#PHYS OBJ)
CONENT (*RIVER*)
CPRPS (*WATER*)
SATISFIED ((11) (29))

&LOC
CLASS (~LOCATION)LOCALE ( *KEH YA*)

-
‘ SATISFIED ((11) (29))

- -
- ((ACTOR &DEADGR P TOWARD (*1IEALTTI* VAL (—10))))

&DEADGR P
NUM B ER ( 12)
SATISFIED ((11) (29))
CLASS (‘~PERSON )

-
- ((ACTOR &ITUR T GR P TOWARD ( *IIEALTU * VAL ( — L T I O ) ) ) )

- 
&TIU RT GRP

NU MBER (70)
SATISFIED ((11) (29))
CLASS (#PERSON )

CPU TIME — 9. 539 SECONDS

- 
- RUSSIAN SUMMARY: 

- -
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V ZIIELEZNODOROZJINO I KATASTROF E V KENII 12 CHELOVEK BYLO UBITO I
70 RANENO .

SPANISH SUMMARY:
HhTlIO UN ACCIDENTE DE FERROCARRIL EN KENYA o)UE RE SIJLTO EN 12
MUERTOS Y 70 HERI DOS.

ENGLISH SITMTTARY:
A TRAIN CRASH Cl.AI’-?El) 12 LIVES AND IN JU R ED 70 IN KENYA .

INPUT :
3 — 4 PISA , ITALY —— OFFICIALS TODAY SEARCHED FOR THE

BlACK BOX FLIGHT RECORDER ABOARD AN ITALIAN AIR FORCE TRANS PORT
PLANE TO DETERMINE WHY TIlE CRAFT CRASHED INTO A MOUNTAINS I DE.
KI LLING 44 PERSONS.

THEY SAT’) THE ~E~TTTER ~-1AS CALM ANT) CLEAR , EXCEPT FOR SOM E
GRO TTN 1) LEVEL FOG, WHEN TIlE U S MADE HERCULES C130 TRANS PORT
PLANE HIT MT. SERRA MOMENT S AFTER TAKEOFF THURSDAY.

THE PILOT, DESCRIBED AS ONE OF THE COUNTRY ’S MOST
EXPERIENCED, DII) NOT REPORT ANY TPMIJBLE IN A BRIEF RADIO
CONNVERSATION BEFOR E TIlE CRASh .

SELECTED SKE TCHY SCRIPT $VEHACC IDENT

DONE PROCESSING
SATISFIED PEQIJESTS :

( ( < a ($DATELINE LOG &DLOC MONTH &MON DAY &l)AY)))
&DLOC

CLASS (#LOCAT ION)
LOCALE (*ITALY*)
SATISFIED ((3) (4))

&MON
NUMBER (3)
SATISFIED (NIL (4))
CLASS ( #NUMHER )

&l)AY
NUMBER ( 4 )
SATISFIED (NIL NIL)
CLASS (#NUMBE R )

( ( < a > ($VE HACC IDENT VEH &VEH OBJ &ORJ LOC &LOC)))
&VE H

CLASS (~PHYSOBJ)
TYPE (*VEHICLE*)
SROLE (&AIR PLANE )
SCRIPT (SAIRPLANE )
SATISFIED ( ( 3) ( 4 ) )

&OBJ
CLASS (#PUYSOBJ)
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CONEN T
SAT ISFIED ( ( 3 )  ( 4 ) )

& LOC
SATISFIED ( ( 3 ) ( 4 ) )
CLASS $LOCATION
LOCALE (*ITALy*)

((ACT OR &T)EADCR P TOWARD (*11EALTH * VAL (— 1 0) ) ) )
&UEAT)CRP

NUMBER (44)
SATISFIE D ((3) (4))
ClASS (#PERS ON )

- 

- 
CPU TIME — 6. 778 S ECOrmS

RUSS IAN SUMMARY:
V AVIATS IOUNOI KATASTROFE V ITALII 44 CHELOVEK RYLO 1111110.

SPANISH SUMMARY:
1711110 44 MUERTOS CUANDO !‘N AVION CHOC O CONTRA UN MONTANA EN
ITAL IA.

ENGLISH SUMMARY:
44 PEOPLE WERE KILLED IjUEN AN AIR PLANE CRASHED INTO A MOUNTAIN
IN ITALY.

INPUT :
4 — 14 , TOKYo —— CHINESE OFFICIALS HAVE TURNED THE

NORMALL Y STAID ANNUAL MEETING OF THE ECONOMIC C~~!HISS ION FOR
ASIA ANT) TIlE FAR EAST INT O A TUR B ULE NT POLITICAL FORUM BY OPENLY
QUARRELING WITH THE RUSSIANS ANT) BY WALKING 01fF ON TIlE OTHER
DELEGATES SPE ECHES.

THE CHINESE DELEGATIO N , LED BY AN CUrl — y UAN , WALKE D 01fF
FOR THE THIR D TIME THIS M ORNING WHEN THE LEADER OF THE
SOUT H VIETNA MESE DELEGATION , LE TtTA N ANN , ROSE TO SPEAK. THE
CHINESE CHARGED THAT A VIETCON G REPR ES ENTATIVE SHOUL D ALSO HA VE
BEEN INVIT ED TO THE ECONOMIC CUMM ISSI ON , AN UN ITED NATIONS UNIT.

JUST AFTER THE CONFERENC E OPENED ON TUESDA Y MR AN , THE
CHINESE DELEGATION LEADER , ACCUSE!) THE SOVI ET UN ION OF
‘STEPP ING UP ITS EXPANSIO N IN THIS REGION IN AN ATTEMPT TO

- _ 
- SEIZE HEGEMONY’. HE CHARGED THAT THE. SOVI ET UNION INTEND ED ‘TO

CONTROL ANT) DIVI DE ASIAN COUNTR IES ANT) INCOR PORATE THE M
GRADUALLY INT O ITS SPHERE OF PWLITENC F.’.

L — 

SELFCTFU SKE:WY ::::i
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DONE PR OCESSING
SATIS~~ ED REQUESTS :

((< > ($DATELINE LOC &DLOC MONT H &MON DAY & D A Y ) ) )
&T) LOC

CLASS (#CITY #LOCATION) —

- LOCALE (*TOKYO*)
SATISFIED ((4) (14))

&!ION
NUMBER ( 4 )
SATISFIED (NIL (14))
CLASS (#NU MBE R)

&DAY
NUMBER (14)
SATISFIED (NIL N I L )
CLASS (#N TT HB ER )

((<—> (SHEETING MTGRP &MTCRP)))
&HTGR P

CLASS (~ ORGANIZAT IOH )
ORGANIZATION (*IJN*)
SATISFIED ((4) (14))

( ( < — >  (SWALK O UT WKR &WKR UKE & W K E ) ) )
&WKR

CLASS (#COUNTRY #LOCATION )
LOCALE (*C)IINA*)
SATISFIED ( ( 4 )  ( 1 4 ) )

& WKE
CLASS (#COUNT’~Y #LOCATION)
LOCALE (*SOUTfl....VIETN~ T*)
SATISFIED ( ( 4 )  ( 1 4 ) )

F CPU TIME. — 3.795 SECONDS

EN GLISH SUMMARY:
IN AN UNT ITED NATI ON S MEETING , CHINA PROTESTED BY WALKING 01FF
ON SOUTH VIETNAM.

FUTUR E WORK

Future  wo rk on FRUM P is divided into short range and long

ra nge plans.  Short. range plans include hooking FRUM P up to one

o f the major  news wire services and adding a a d i c t i o n a r y  of

supe rset subset relations. We will also add a large number of

~
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new sketchy scripts and p lan a major  revision of FRUM P ’s pa rser.

FRUM P will soon have access to the United Press Internat ional

news wire. This will he very helpful in supplying FRUM P wi th

lots of consistent real world data , and sould be of great help

in testing FRUM P’s reliabil ity and in choosing new script types

to incorporate into the system . The superset subset relations

will he useful primari l y for providinp an efficien t way of more

fu l l y specifying script variables. For example , FRUM P presentl y

does not know the difference between friegh t tra ins  an~

‘assenger trains. A simple network of superset subset relations

could easily provide this capability. With such a netwo rk,

FRUM P could activate different requests in a script depend ing on

the type of train involved in the crash.

Long term plans include writing a question answering module

for  FRUM P and prov iding the system support for making FRUM P

available to any Yale user. A user would then be able to peruse

standard length summaries of wire service articles , ask for

longer summaries or perhaps the original of a particular

ar ticle , or ask questions about, a specific article or news

subject. In addi tion , FRUMP couH maintain a list of subjects

tha t individual users are interested in. Then when an ar ticle

of interest that would update a users current knowl edge comes

over the wire , FRUM P could notif y tha t user.

The short range goals are c u r r en t l y  bein g worked on and

ought to he Incorpor ated  in to  F~ IT)’I’ in  a few m on ths .  The long

range goals m1~ ht take as lnn~ as ;~ yea r or two . However ,

-~~~ rn - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -—- --~~~~~--  
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b a r r i n g unforeseen d i f f icul ties FRUMP has a f i n e  cha nce o f

heconing a working practical application of natural l anguage

research .
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