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I understand that & number of you are 1nterested in developlng

compt ter understandlng systems, and more“specxflcatiy‘ questlo S BN

z

L - Lo
b _ o
answe: °ng systems."Let's assume, for an hour, that we all ‘Thave’ the__'

n mlnd. " We w6u1d 11ke to’ construct & system that under-' i '1
’ |

A°ﬁg . syntactlc construct

,\4 w

f\\\ / requests in questlon orm,/and sentences whlch are assertlons~1n

3

declaratlve form. .It

-

f‘ - sentences 'in imperative orm, cond1t1ona1 sentenees——e — T ‘,;fg

The system will'have‘some fac\§ about\certaln subjects stored “-‘;ﬁj;

iy .in its'memory in some canonlcal form. It wlll Pe able to represent .fzf {?1
o the meanlng of.§ senﬁe#ce in this. canon1ca1 form, and will: haye a /;A;f‘
way to translate from Engllshsanto this canonxcal form. The task /iﬁ"‘

o -

of the system is to ‘use. 1ts knowledge,»ln congunctlon w1th a 'A,- ’fgtE{

ﬁroblem~solv1ng system, to understand certain questlons posed to

‘1t, 1nterpret those questlons as*speclflc commands, search 1ts h

- I - .
- - Tt

memory for the relevant facts, and produce the approprlate answers._f T
} -

w:i» s ;hls is the\goal. The questlon now becomes, what would the _1"%”35i
system have to know in order to perform\\he\operatlons 1nvolved in ’ R‘ :
urderetandlng the .question, searchlng for E?Q_iéQI§4.Bnd_glﬂlng_fhp “ 3‘[

i answer. Another way of stating -this question is to ask what know- . -':“7

3f , ledge the soeakers of Bngllsh possess that allows them to perform

5 - N -
K ..
Py '

the same ooeratmons. - \ s . . : P

- - B »* T —

You w*II“notlce,that many examples in th1s paper are stated X

i in terms of a fact, a question, and an answer. Let's assume that ’ .
‘ i - ' - ) y ) n—r-ﬂ"'
the facts represent knowledge that our system has. The questions i\\ '
v L re%resent requests for information that we have made of the . i;jm
e ’ ’ 2 H l ' AN
4 , ’,
' o A . )
: 3 ‘ .
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w_‘,,. — ) N
systema and the ansWers represent responses we wou} klke the o

[ \?.-

'system to make. leen these facts“and these questloné we can,._ :7

LY

T

_m,__*__oi“coursewihere_as_noﬁnotaxeon—avaaéabae “that ge!re:all =

—focus onewhat-the—system~would—have to knowuin order~tofcome~up
. . i
Wlth the responses listed. . Now, af we were operatln WIth gn

N

notatlon whlch was\inth\ndent of actual Engllsh words.

D

. T -

famlllar with, so. 1 have been forced to represent the~fa s ln_

i

: SN
Engllsh also. 1 have trled to represent the factswlnAsuch a. way

A

that they are semantlcally transoarent.‘ I may have failed in

¥
some cases, and I apologlze 1n advance~for that. : /

Hy Job today, the\ 1s to try to characterlze some of the

knowledge of the semantlc structure of thEIP 1anguage‘that

.
“

jpefple have.' I thlnk I can do that but I can 't do it 1n

lsolatlon fron syntactlc structure. I don't thlnk that one can BN

° c o

“draw sharp distinctions between syntax and semantlcs.'

»

- -~ -

. Most oeople who studv 1anguages assume, correctly I thlnk,
that the meanlng of- a‘sentence is comoosed of the meanlngs of its- C
/ M -
. Dparts. In order to understand the semantic structﬁre of a e
T / - -7 . R D Y R

I . R
sentence we must know what ite iniseare_and_hoé—these parts—are—

. j . ’ S S .
related to each other. In descriptive terms ye can sav that thege
: parts/;re related to each other. Tn descriptive terms we can say
. B / . & - N

~_ that: A, a description of the syntactic ‘structure of a . K

B - 7 . P

_Language will tell us what the elements 1n the
language are, and -how t:ev can be combined.

B.. a,deSCrlptlon of the semantlc structure will tell
- us what the meanings of the elements are, and
! S : ’ .

’ . . what the meanings of the combiﬁa$ions are. . To

i . toe - .

Y a 2 ‘e 2 . .3

v<’




&>
.
v

. Ef v fattempt to do semantics without syntax would

be to descrlbe the meanlngs of the" elements

P and their comblnathns wlthout knowlng what © - - .

/ B ° R ~ ]

the elements and thelr comblnatlons are. o

Because of tlme llmxtatlons, I would llke to d1V1de the - .

-~ - A\"\\ N - . .y

meanlngful elements of Ehgllsn 1ntq,two groups ~ the set of worgs,

J
/ N .. 5

‘and the set of sentences. Thls, of course, is a gross over- :

©m e e w

R Lo . _,_.__....N_-__—_-.

" be characterlzed. But by limiting myself to onlv two groups,w’ BN

; 1n thls way, I can.better forcus inthe general propertles that

\

-51mp11f1catxon whlch ob5cures many semantlc facts that need fo A S

- T /

- ] N
,7; -

o/ . s

they exhlblt and the general relatlons that they enter’ into. » . ; ,
/ﬁormally we: use woggs/to descrlse and to refer to what s . l%\\f;?

~ vy * i y L, '

o;ng on in the’ world. The word Russ1an;, in- the phrase-_‘ ' X N

P ‘

l

the Russlan is, in general, used to plck out: €EZ_”panzlgnlan__l____;_l_m
1nd1v;dual w1th certaln‘characterlstlcs.‘AAnd the word hlt,

as in/the sentenCe the Russ1an hit the ball, 1s used to plck out .

i Do .
some partlcular act1v1ty of a certaln type. But not all words ‘ L

have these functlons of. descrlblng and referr;ng in all cases. ~-———¥—f7<

b \ ¥

’These is a snall group of ‘words. whlch can serve as syntactlc

l ndlcators with llttle 1f any descrlptlve content or referentlal

A

Y PP
- . \

' ', . . 5" T . EERE 4 R -

fuse.- _ L L Qa AT e )

I "It annoyed. the Russian that he couldn't hit the ball . -
\ ~ T T

doln mvy i

K
PN

- In (1) both 1t and that have no descrlptlve content?—anu they ——— ——

|
z 2

|

“ [}KJ: use it tc.refeq to. You

\\don‘t refer to anythlng. It is functlonlng as a sort of place T, e

s
1
i

fcr the subject p051tlon and that serves to mark the followlng u
. ! .

' { . o .

clauso as rdlnates { / _ . - ) o L L

“‘54 . If you take a descvlptlve word l;Pe boy, you would want to \
" say that 1t has meanlng whlch 1s 1nﬁ3pendent of the obJect you C
mlght want to characterize it in terms ‘of - 3%;

Y ””"(; i 'ﬁ 5'3 = S i , '\ ;f
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f? . sema tic’primes iike 'human', 'male' young But there is a class ;
. 2 :
“of” words, aalled delctlc words Or 1ndex1cals, whloh have llttle content -
’ j//out s1de of a partlcular context. That 1s, we use them to refer but S
ot . - . ] L
. ﬁ not %o descrlbe , Cor o -
'.5\"""7’/,7_”‘ ' J o . i . . a’ —_ - ,.;.-/ - :.'/*:;
a) “There's a Russlan who%s in my class / U T

2.

a.
A

b) There s-a Russian Who‘s in\my lab who doesn't like :

B

Egyptlans

5

=

lIt doe n't have meanlng and doesn t- referu
and the word mys. are both used to refer to somethlng. But w1thout b :%f
oy T

curs, we don\t“ _j:\“ei

§ -9

In (2b) the word Ehere 1s most commonly-used as -a syntacth 1nd1cator.
In (2a) the WOrc there, -"

/

4w

/
knowledge of the 51tuatlon.1n whlch th1s sentenée oc
xnow what tney refer to,_andmwe can 't say anythlng about whether the
/

T . ey ‘ Ep
.. The 1mp11catlons for a questlon ahswerlhg
! when ‘a

, sentence is truevor not.
The system will Kave to make declslons about

/

and when 1t does. And 1f the word. refers, the

- ; -4

-~

e

i.
. cé..‘—qm‘— -

/
3

in the PPesent context the word ‘
R

N
ﬂnﬁwﬂx

word oesn't refer,

'sVStem will have to decide wnat,

.--(“"‘“ 8" . - )

.refers to, | L -
‘3. fact: } pec

I
- ’

Three people are in the labt! a Russian, an Egyptian,

~and Henry {*
Is there .a Russlan 1n the room Wlth me?

- -l

- - e e .
C ¢
;

Yes

[P

answep thls questlon, the System has to know that the

[
u

In onder to
word there does not refer, and that the word me does refer, and also

s
e e

>, e
=

.

thatﬂthe_referent of the. wondfmeﬁlslnotethe Russlanlc The neferentw :

mugt“be eltner-the Lgyptlan or Henpy.
. ché, use ‘of one in the followihg

5nother more compllcated casé is
N . i
# g ‘ g ,
example: \ - : i ] -
- I ‘\\ - oo e & s .
e - W 71 Vs )
- o4 . -
oo E 5 '
sy . i’é )
« o B i 6 ’;i . /\
" \ N . '» . »
-Q‘* f"‘*"i’. . AR . % ] - T
C g ] ) ' i,
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U 4, fact One country left the UN and one country ]01nedx} ;
a NA'I‘O : - ~ / "
- A ‘.;gi, Dxd\one country leave ?E?”u§_93§l3°ln NATOY / ; ;‘;»:' %;
;M;m_aw,lheaﬁhnase onehcountry,tells us that we are referrxng to a country,__ﬁﬁ"qii
:,‘. "in- each case, but not.whfch country. We need a*more complete context ;j
%% L to declde that. But ;;”addltlon, the fact. that the phrase\;ne. ountrz T
éée;——~—rs~mentxonedwtwtce~—tn~the—fact"‘tells USWthat*two”dlff‘rEht counfr 35 ':f?:

E " o.are belng referred to. The Q asks if one country d1d two thlngs. . The fffﬁ,

SN . fact tells that two countrles did one thlng each. TQZsscapltulate~ e md
i:T ‘Nw“what i7Jé sald"so farw:'ue can descrlbe words in terms of thelr ' f n,?l:;
o \descrlptzve propertles, and the1r referent1a1 propertleﬁ Words can' .;{\ig
]?’x ‘be said to refer, and they can be ‘said not'to refer. Of\the words 5wj;ff;

e&—;——~—that—are—used—to*refer, some can be said to have descrlptive content

o 1ndenendent of context, others have onl» context dependent\content. R

1avi A/

,f» But even for words~ whlch“always‘have descrlptlve cont nt, rt

not enough to know the1r meanlngs 1n 1solatlon. They enter 1nto f""-uifg

V‘"—“——_”‘“ L
« “'.:

B relatlons with other words wh1ch ‘add to thelr meanlng. We . sometlues L
jyé— call this added meaning categorlcal meaniﬁg4_g§_gp ied i ~fﬁlr
S 'meanlng.‘ : , W\ . ,‘; N sy
A:::‘// 5. a) The: Russlan told the Egy t1an ‘\ d“ 5 4mi’,n..{- BT

o b))’ The Russian fell into the Suéz Canal - L 'iff ' ;*xéi
L _K};; &) The Russian looked 52?&5&% ' ' K - ;//{//

In each case we knog/}he meanlng of the\gord Rus51an, and in eagh/
; - - _
case the word is the subject of the s¢ntence, and yet we peroegxe )

that the relatlon of the word to th verb is dlfferent in each case.- ., S

. experlencer or patlent, in (c), he 'is_ nelther. A question 'r\

Y ) answerlng system has to know this k1nd of 1nformatlon in order. to ,
L . ,{ s . ] . {/ . . R R ,:J
. Q A - - i »-_,, :'74/' 5. ] A ; " . '7"}:\
EMC ST o e N '7 ) . : . ’ PRI s _’.;’«’_':
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NP - BN SR UI S
T T -
ST . f s L} \
o . \ N . : —
e dec1de what, of all the lnformatloﬂ\fsf/, “stored about the AR \C’
“ff}. Ru331aQ, will be.approprlate as an/ newer to*dlfferent klnds of N
T % P == - - - - L _‘“
g fadﬁestibns Let's assume thatfye have (a), (b), (c\ stored\as : o
:\,}': . e - L. ] . )‘;‘ . ‘
R facts'ln the system., In ahsw to questlon 8 only (ai is- an <. v
. apnroprlate answer: ;ﬁé _ o : ! -
o - Q”G%i b' fWH§t dld the Ru331an—f —_— T
RN e ~ S N ,
L A ‘A: The Russ1an told the Egyptlag : ' N
. TN e e ) s R ’1 . A
. %:Jf;n answer to 7, only (b) is appropriate. - ' . ,\‘ Co—_
= ' = ) N T :ﬁ».,i‘y o
- SN -7, .Q: What, happened to.the Ru351an° ' ”4'%£ii~
- - A: He fell into the Suez/&ezgz/ f . S .Qu
Where is no generallzed questlon form which wlll get ‘at the . . e
1nformatlon in (cﬁ.ﬁ Ip order‘to get at that klnd of 1nformat10 ; ) .;”ii
f

L : 1 ;
v O the questlon ‘would have ‘to be® much _more spe{zflc.-
7 4 i

»> \

< in which they oceur. , Thls 1nterre1atlon s\vves to dellmmt the ‘;/ vé
meanlngful functional role whlch the word has in that structure. ;ZMQM;X;
:; \ An example of the relations. between words and\the structgfewthey/ ‘;i {ié

mfﬁjjfff ve.ur—tﬁ;;;¥the~foiiowlhg.“*f — - — \\ , / .wf Tﬂii
Q 8, fact: The Russian promlsed Fhe Egyptlan (to go). - \# #«.iel?

- . Q: Did the- Ru331an promise to go?- . ‘\M‘WMﬁr#ﬂﬂ ' NS

. . g:. Yes 5 . ! . ]
§ii~ | f;-_f,e. The Rpssieh eioected’(the‘nggptian te“gl» T o ,.~-i
f“ﬁff . " "t\ Q: DI¥ the Russian expect to\go? //j : ‘“\ SR ',i;

. A No— — T T ' 7 ‘ - \ \\\ —

;;.ZA. ’1n thle cas:?\it is the dlfferehce in the undetlyxng—structural reiex

etermlne ‘that the ‘

* * .

on tvdcv the two vcrbc onter 1nto which

’

!

tne g01ng in 9. The parentheses in th fants in' 8 and 9 are there

» . L e

o . to uhow tﬁat the 1nformatlon 1s‘not tored 1n AQ\amblguous syntactlc J.f"
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forme . L N f . . . “a . . R e N
- ) ‘ LN ¢ . A b
. v‘ . . € y
_ .. .fomm in the systen. Lut t\) questronsmsked.am_exnmssed Jin‘the
"7 sam\é syntactlc form, and it\is the/ relation of the verb to the -
o v"'—\'“ l~. N . »
- B C 4 A - . .
T contfuctlon ‘which vmll dlsamkﬂ ate these cases. e et
P - R [ - ‘. . . . ] .\
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- I', }1ke3to ;eave the dlscus ion of words now, anc go on to a

"‘dlscusslon of sentencus.4 Many propertles that we can’ predlcate_ ey

—_— e . e - - - ‘

1 ——

of wordse,ke can also predlcate e%—sentences“ T

N - o - ot - - —— 4‘9 - .
- — e
[}

i (4 N ~ : h v * ¢

-Let: us fﬂrst focus on prOpertles of sentences, and then go 1nto a

o F- . e

d1sc 31on of “the relatlons that sentences can enter 1nto. There
- ' are aXﬁ/nber\of ﬁropertles that sentenoea can have. TheVA_in_he-

P -

[

//anaiytlc, they\\an be contradlctory, they can be amblguous. The

flrst two propertaes, althaugh tnev m;ght_he_of_sbner;nterest»to —'75"‘

© -~ logi 1ana w;ll not be, I thlék’\ef 1nterest tQ thase 1ntgre%ted
. 3 x . ' \

Yy e [P

N\ )
‘in our Q answe ing syst m, so 1 wii{\lgnore the

of amblguzty o sentences‘ls one that\\s essentl l for us to face.-‘

°

_»np——-~A~sentencefcun ‘be “amb 1guous “in dlfferent\yavs, 1t can be structurally

P _— * g v
- . —— u\ o

g f“:w" amblguous“beca se one surface structure .ca represent two or nore .

1,,.

un erlylng structures, 1t can be léxlcally anblguous because one

v .

-37

sentence can Le referentlally amblguous - what I have 1n mind here

\ v B LA . »
in fact that we can us;\language to refer to objects or events_
" in th \world but Ve® can also use, 1t to refeﬁ‘to the- descrlptlve .

,_mcontent 'f the words 1nxthe sentence 1tself. .

is

.~

- - ﬁtru tural*amo guity occurs when*ﬁlfferent underlylng structures
\\ ' are altered n such a way as ‘to make them look the same when, thev are
NS wri tien_L _certaxn—lex 1cal-1tem—caw-oeeur—m——two—d-1-f ferent -

-,

N underlylng stru tures,\and bothaunderlylng structures have the séme ﬁﬁ_

\ \ » ,’ .
{

:. f\\* surface structure tnen that resultlng ourface~structure is §

-

. . } -~
'ambiguous. Look £i st dt the question of 10. It is amblguoUS./ But -

in hoth interpretatloni\ th eanlngs of the words are the same.
. . ‘\ A
ntact‘c relafTbns whlch gives us the

10 - S S

Kt's\the difference in sy
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T L, / : . .
s * . ]

dlfference in semantlc 1nterpretatlon, - Y , '
107, faet:. T he menbers of the Russian delegation are not e
"TM“A'"“f‘“ algnitarles. ’_ﬂh””¥: -777”‘3'T” S 7« S
fac*‘. The members of the Ru851an delegatlon aré' *>'--:, *~1

v;51t1ng qevgral dlgnztarle o _“ ;;ké

Q: Are the members

—

(.’l:l.t'uu_:t:d,ng7

of the Russz;ﬁ

-, X

A

T I—

s

o

Az’ Wnat do you mean by "v151t1ng dlgnxtar1qs“?4> v

ally_ﬂ_giéhkenLuses—ppev&e&é—tnfornatron—to—disamD1guaxe Xhls( - -

M@t\ ¢~¢dorm

questlon, a d ore anproach would be .to program our svstem JE attempt

to do the same thlng.

T

cnaractem.ze

"‘ .

»

thls tactlc doqen t always -work “fox| neople ~and

-

" the svstemve:.tvh

! Here the’system ould have to

Suppose “the y

It mzvht look.tnnough 4ts store of znformatzon

L) 4

on the membe S of th \Stsswan delegatlon to See ﬂow the ane R S
J

’

pes"; if it has the fact. that the

it will answer ! es"'also.\ But

won't woﬁkifcr

_®_ . [

stem kncws the two facts stated 1n

\ .

dlscmblggate. The correct answer to .

2

Ky

If tiie machlne knows that the Russians' are dignltarles ~m!7

L3

H

nlgnlv eﬂhnlcal words

-

r ferrlng to th meanlng ot the other words

-

’fﬁftgg sentende and

_But

one 1nteroretatlo of the auest1 would be "Yes- thej are v151t1ng
k P AR . .
o \seue"al dlgnltarié " and t&e answér to tne other 1nterprefatlon',: B ‘. :
.dpuld qé’"No-- the-suoslan a;ean+t.d1gn1far1%s." {Q .-v,f;//t ;
e ’.~ * ) L . A . e . . - " -/’
oo ! t, ., R ) X SRR s g /
. - ? Lexlcal qmo;ruﬁvv occurs when &e\uoe one word to refer to .
dlfferent éﬁjects or, qvcnts ;r relat*ons in tne wQnAQJ__Hst.HQndsq_________
N in the langua;e are am 1guou in thls an° “there are only a few usually
\> .Hat havp ‘one and only ene meanlng. Normally \




-, dcca551onally we have to ask what a Dartlcular wo*d means.

- -y , - » - * N
~ . L . . = . RN

4 . —— .
e n o —— =

- A
L T

'!,/,“- bl e .
] o~ P 3
e that" all speakers of a ‘language can comprehend, and one which I'm o \ s

— - ,;11,,_35 U1a the Epyntlans miss the Suez. Canal° o R
* K » rL‘ ) ~

Ag' I don tnkngﬂnwhat vou mean bv the word "mlss" o

Yoy

2

T Do ydﬁ{mean I ,long fegﬂ,z. fa11 to’ find?. . " fh',\ : :J&:
'; ., L = ] D .
A ., Referential amb 1tv have proven to be far’more dlffzcult to:

N S oA

handle than the klnds e ve talkedeabout ‘SO farr~»¥et*1t is one’ oo "X‘?

,J»’

.| . - verv much afraid ;hy_gggﬂ_qnesrlan_answep;ng—system—w:ii~have*to —

\
Letnme«get a blt more cxpl;clt'here. ~,zds or phra es or sentences i
e , r\f' .
¢ have sense (or descrlptlve conte ). Words, phras: ss sentences e

77  . are used to refeﬂ to obS3 ects, eveqts, states of affazqs; etc \

T ’ bgt us say of a s1mple singular noun or noun phrese that 1ts sense ; 'L.:

. ) N *-‘/ .

. ¥
'Bi' are red, and has as it's ense the oroperty of belng red)«/

e
v
N .
o .
—

cqpe w;th. _I.mentigne e
e ] , :

- 3

-
o

Y . — ‘

1s4a concegt of an xnd1v1dual' and that its referent'zs &nﬁandxzrdneitt—;_
. Let“Us say of a predicate phfase, that—* t

M { whxch ;t exnresses, and that it is uleé to refer to 4 cIass of 1nd dqa s
r 1

(eg the predlcate "1s\red" refer" to the cla 'S of thangs that

\\\ Let us- say of a sentence hat its s nSe is the pr,no rt;pn_gxgggs

\bv that S and that its used- to refer to a state of afE;;Fs, or as

. X . * “

. - some say, to a trutn value.-i\ - ) - :
) . 30 far, I've saidAEPdt wefuse words and sentences to refer . Y
. o L~ . L d Y}

to oljects andqflasse5'ofvobjccts, and states of'gffalrs. But what 2 . -

. . i N . . S . I I
is 1%pqrtant to be aware of is the fact that we dan also*use them»tofi Sy -
7Y PR ) e — LN . ~ , M . .

L Y . . A, SO
refer to their scnses; i.c. we use a M or NP to refer not-to an
" , \\ . S .

an1v1dual, but to the end1v1dua1 concent.. e can use a Dredlcate lv~-

- . .« he -

s

to refer not to a class of oo;ects, but to a certain® propertj t*at‘ o )
- « -

; . 7 A . E - ) ... - .

ikj' the class has, and‘ﬁe can“use'ggééntGHCé 'refgr n°t to an actual s
K . . R o . .- ~3 ;14 - e, . e l . . ‘v:
i £ ] “1n S y 3 o T ety

A e oo L e - . . , - -/ - P



. state qf affaans, but pather tdFthe nrop051tlon expressed by the
* " Y . N .
N ;sentence.' A,;':‘. ) S - i Lo o
ERPE A gd/,ﬂ“ o Lo i
s s 12 . The- Prem1eg»of Russ1a went to Egypt yesterday. f’

- J
R - b)’ The~Prem1er of Ruasia mus t be’ elected by, the party.
7y PR > h .
S In a), I'm uslﬁ"”the term "the Premler<of Ru551a" td'refer to an

S e / T e, * ~—

; e —
«»ww»m-r-andav;dual4, But in the most obvious 1nterpretatlon“f\the b)

.

x -

sentence, I'm not us1ng»the term "the Pvemler of Russ1a“ to refer

Y.
N 4 .
s “: toxan/{ndlvmdual at all. I'm really savlng that any. Premxer of

That %53 I'

L Rﬁss1a, whoever he 1s, must be elected‘bv the partv.

N3

JOf course, in the other 1nterpreatlon of b), I m really r%ferrlng

DU . " .
L to -an. 1nd1V1dua1 I m1 ht be 1mply1ng that that 1nd;v dgp% is nof;

i

R

'.'. 5

Bt

R
.o

.

;,'« 2 u51ng the term "the Premler of Ru581a"'to refer to 1ts seﬁsetwjgwkw——-——%*__

P

¥

(e <]
)
>

i
eL-;;

ke%y—ehe~1n—thas~ease3—1—m-aetua1Ly

. - N i 2
neferring to an*1nd1v1dual, 1n the other 1nterpretat10n, I'mﬁnot

°/ e © g S ,,,%
, lZahrls not~ ;gpons in thls

‘

ol .
g ‘way. fa" can onlv have the "referrlng
Yo gto an 1nd1V1dua1" use.\ :

- "ber : N ‘4 T‘

I 4
y ~ .9

¢~

< P

Y
‘r

£

. Y
L

1

., .‘

-~

T S
v

MC& L

A FuiToxt Provided by ERIC

oy gt e

2
Al . g -

- Let us look-atwlab) next“-

a)

%)

e rather than tp a j
'J an Wﬂlch th7 predlcate

1," br wn hats the lnterpreta

The Russ1an dqes nﬁt have a hat.

The Rus31an s hats

\

ed to

A _—nats are brown: and never chahge to anv othe

R

!

\”W I

;objects.

wy ‘ .

‘v!
»

are’ always brOWn.

/- . 4
en*ence 1n Wthh in the most obv10us 1nterpretatlon '

«

brown, 1s used to refer to 1ts sensé

v
e M > e

i’
Te

- } .

In the other readlng, the,one

refer to a partlcular class og\\

P

i he [ But notace that ;x the system had. both a)hand b) otore“'

[ s

L ( the only readlng cf b) would be the one 1n wh;ch the ‘terms

-

ll

-2

ﬁ“\«

C & e

L e e

“ Nt -

d’ be, somethlng llk€ - the Ru581an s




: o ! S \{\ )z e b,
, B B o M/f/ / N . ) . '(:
’ \ ‘ v ST . - /) e,
) 'to thelr/senses, not to objects in the world. Not let uq\look . .
.. T A \ -
Ye-. at ar casg\dhere a whole clane/ls amb:guous 1n th1s hay. _
- g .8 ’ STy -
o 14.' a) The Rus51ans don't know the author of the UN speech. 3
' . §;~f - bX The Ru831ans belleve that the author of the UN speech RN
) \"y. \. - ) . il b o :.\
oo " is'a fool.. - b : oy R,
e In'l%b) the clause fOIIOWlng\EE}ffye 1s;amb1guous‘as ) What'1t SRR
S _ref s ‘to. In one interpretation, it refers to a state of affaxrs. s
Lo f . / LR
ere 1s a author and he is a fool,{and'the Rus51ans belleve lt-“ : A
| PR

\ =
But agaln, if we Pave lua) ,as a fact in the system, the only posszble_*

b

etatlon of | lub) 1s e one in wh1ch the sentence following - xig;

%elleve refers to a proposmt;on and - not to a state of affalrs. St
L \ ¢ . [ 5 N :',¢iv
lub) could Be true even ;f there\were no author and no UN speech. Co
% e \
N\ : . This amblgulty in- reference 1s determlned by th occurre//e» )

‘; ?, 1n theée sentences and others lxke—them, of several verb, modal ani

tgu{ﬁg- adve;;\classes.\\proposlflona’ attltude Vs 11ke sag, belleve, thlgk?/ , ;";
"‘jf i emotlon verbs 11ke\ggnt @225 would hate, advefbs llke alwagsz f! ;‘“ “~f{l
. ' necessar%fyf pos51b1y,. Ldals 11ke'must would. Thls clstlnctlon f - “ﬁf
yi . .¢is one that the pnllosophers ‘have more to say about than, llngulsts.k’ ' ;u;
::wiﬁ:j';“antai_necently, 1t has been 1gnonec by 11ngulsts and you won't '“hmvﬂ“f?ig
;c '.' \fxnd much in llngulstlc 11teratupe on it. L1fe would be a 1ot .;'_"f%i
3 'easler 1f we could 1gnor: 1t;-but I don't th1n5§we can. We’vel '* ; " g ‘
E ?:{?';, seen now 1t might affect the«storage of facts xn our system. %etlg . g
3‘: 1‘. see how it mlgh‘ affect 1ts questlon answerlng abllltV. qf%]j 1 'gif
| 7""15."fact: “The’ Russxans found a solutlon ' B :‘:;éi
) « O Wnat solurlon did the,Rus51ans find? , S ':‘f;':
) . vi, A{ I don't kngy{tne”actual solutlon y - : p ix ,fiﬁ
" 16 fact: the Russians ‘sought a solutlon- ‘ / .
. Q? what solution did- the Russians seek | A -
'i: ‘é Y :;‘“Z ' ,fA;‘ That's a nonsen51ca1 questlon L H-f\:‘ ;'

o ‘. 4 o ...‘ - .14 ' A' . P_A_____',,____..._),__-
PO C T I/ . . . . - Lo '




) .Zf, \\Q\” Now- let us turn to relatlons betweeff sentences. If a” speakér\ ‘ﬂji
) of axlanguage knows the- meanlng of a ‘sentence W1th1n that language,
T "'hefa so hnows that‘there are certaln nelatlonahlus that hold between
;ﬂ ; that/sentevbe and certaln other sen}enoea; and he %nows what these .

B . other senténces.are. In order for a person td\be~able to a&swer S
'questxons about facts, he must understand. these relatlons between :_//;/rﬁi-
e :, sentences. Our. question answerlng systen/must do th1s“also. .

P

Probably the mqét obvxous relatlon bexween sentences, one that ‘”;, .f'

A s ever?one would«expect me to mentlon, 1s synonymy ¢So_l_ll_ment» ; —;;_—;1;;

1t =~ synonymy. But I don't want to spend any tlme on 1t because

.
e B -

> 1t s notorlously dlfflcult to deflne, and I th1nk maﬁb

away wlth ‘not deflnlng it d1rect1

“systemJMggg_fgr_,_semanti/*theory/pf natural language. I thlnk a

~lot of synonymy relations between sentences can be accounted for ‘n S

’ v v “woN
<

othervways - for example, the relaqlon between the sentences "It

took me a long time to write this paper" and "I took a long tlme,‘
° to wrlte this paper" can be accounted for in terms of thelr both“

”:. “having the same underlylng structure. The relatlonithat I want to

- focus on here is what I'm Calllhg entallment. In general, entall;iﬁw

OV U e ————— e

* ment is a relatlon between two sentences such that if one sentence

’ 1s true, then the ‘other sentence has to be true also. But entallnent

. ~

takes several forms, and it is instructive to look at them in sonev $r
VT :

. - , ) "»6, %:.
po detall - : ' _4' P T o

r‘r ' ’; 17. -a) All of the dlgnltaraes ar% Russian ‘ L f&;;fﬁ
) - . ol ey S oL
B) Some “of the ngnltarles ‘are Russian A . ©

If we know- a) to be a fact weé also know b) to be a fact because

[ Jr——— -

B

we-know the relatlonsnlp between all agd some. We' ve known about
; a-
th1s kKind of entallment for a long time - anyone who's had a loglo

_course w;ll'be aware of it. ‘But we' haveﬂbeen f1nd1ng that thzs’

13f1{3




L ‘ entallment relatlon holds\;etﬁeen many more types of sentence ,

‘//nalrs ‘than. had been prev1ously noticed - - ~

. i, o~

T 4 18. a) The Rus51ans managed to warn’ the ngotlans. oA j‘

N Y
[ - N ‘o

o — - s

) o b) The~Russxans forpot to.warn the Egyntlanst, j
‘ ) " ' c) The Russ1ans exnected to warn the Epyptlans. | T‘i_!' fj
If we know ‘that a) is a fact, we also Xnow' that the Rus s1ans dafne53;~"f:"f~
the Eg}’otlans. Another case of entallment. On the other hand ﬂxf’ N s
flf we know “that b) is a fact, ve know that the Ru581ans d1dn t warn :,'_ .
o:/»:the Egthlanz/- a case of negatlvéientallment.i But ‘even 1f‘we [ |
ﬁ\\- know\that c)e I% @ fact, we do not kgow if the Ru551agé .did or d1d “:‘ﬂ’ w:
: ; -a:not warn the ngptlans.. Verbs ltﬁe manage and\forget are'oalled, '

- ‘Amnllcatlve verbs.. e wf . B ' T e
’ £ re DR R - . e - '-‘\ T, - T

There 1s a special klnd of, entallment whmc is sometlnes

“e

R . B L S - . ., LT
—L 4 ed—the : is— ion or mutual

entallment i.e., if A entaxls B, then B enta?ls A
13, fact. Pu851a sold arms to Egvot. { . .
Q: D1d Egyot buy arms from RUSSIJ\
A: Yes '
B . ﬁ N 4
kif We Pnow that if Russia sold arms to ngpt,

»

hen‘**Egﬁﬁ:*SEugﬁt -

arms from Ru831a. And 1f Eyypt bought arms; from Russ1a, then

yuss:a sold arﬁs to Eyypt. It makes no d1 ferencexwh’ch 13 1ts
i, L N

\fact and which lo the ﬂheutlon- The ankier is the same, e
\ There are some 1nterest1ng entallme T “elattons that show

RO cLearly the 1nterre1atlons between the wards and the structural

fo;ms with whlcn they occur. Let us loo at one 1nVOIV1ng verb

o

anc tense Lopms.

2g+—-Factr— The~REus sian -began waiklng 1n the park today.

Y

: T 'waa:,,Qi did. tne Russman walk 1h the park todav’l
. I - " . ot -
B ' A:  yes W o

16

- . . . N . o
Fae m e e = e R T SN s D T J O T S




2;} fact- The Russian began walking to Washinéton today

. ' '5". Q: dld the Russlan walk to WaShlngton todav? ‘ Ce e

- v o ceoel
P g A I don't know PR ' > . e,

- -*' -

. The entallment relation between tpe past nrogre551ve and simple. . ;fkf

®

past holds in the walk case, but it does not hold for the walk to

N, 2

e b
e+ v o e e B e

i
) - )
cas€. .. |, L | Pl - . . R

v ' ' N |

A sentence can entall many other’ sentences But in the usual "'f:fﬁ‘

. // t, . . 1',,’ P
njcase what a sentence entalls is not what the negatlon ef that sentence

oy

/ entalls. The sentence "A11 of the dlgnltarles are RuSsxan" entaxls e
\ - * . T ‘
N / the sentences "Some of the elgnttarles are Russ1an; ut its. ﬁ?»x s
A negatlon, (MAL) of the d;gnltarles are not Rus51an” does not entall‘

Q

J '“Some of the dlgnltarles are Russian." But for certaln sentence
'A“ . r f'k \\" . .
B types, bofh the sentence and 1ts negatlon enta11 the same sentence.
) R

' When thls occurs, we call the, relatlon one -of presu2p031tlon. ‘In o

general, then. for a sentence A to presuppose a sentence B, then

L

both A, and the negat:Lon of A must entail B. - -

N
.'IA,

/' .
PR § «-.J'22. ' fact: The Russlans (don! t) realize that an 1nsurgent

" ' 'group is operating in Egypt. _— ﬂﬁézx
[P ST ' 7 ﬁl}-, — - - -

e {' N Q: Is an_ insurgent group operatlng in Bgypt° A

'» - _—— . : s ” ] R X . .. : - ] .. :
T 4 . yf N " \ .
' Notlce that the ves answer 'i5 correct for elther fact that the‘

l

Russlans do reallze that an 1nsurgent group is operatlng 1n Bgygt,‘

«

, )

E

and that the Ru581ans don' t reallze that an 1nsurgent group is ope at;ng o

.in. Egypt. Thls ppesuppos't on relation occurs 1n thls ca e because
ST % theé sentence contains a f ct ive verb reallze. But it also holds

/
Letween sentences in whlch no factlve verb apoears. The sentence

"It was Brutus who kllled Laesar,' presupposes the sen ence "Someone - - ?}

I

U U - [N ST — pu,

,i kllled “Caesar." kg O
WK % - i
e L = -

The presupp051tlon relatlon has spec1a1 slgnlflcance for
- ‘ e " /
s 17 o y

SR

f p—

,
e e oale m, L I s I, - ' .
R e - * N S S R N n A e vamwsme TmtmralbnaEn & om s ¥ B T e T W e




question~answering systefms, because»questions carry presuupositions

- too, In order to ‘know- the correct answer to a questlon, you must

‘f~~ -~ -

) o
&now'what its presupp051tlona are. -Suppose\the'sy§tgm knows the

o . \

" fact in 23, but 1t doesn't know«anything“about whén this occurred. - ' . .-
. \ \ y i v
.23, fact: 1ﬁhe Ru351ans agmed the Egyptians <
~ ' Q: When did the. Russ1ana arm the Egypt1ans° ! _

AT T danit Tkpow. S - i . -.
The questlon presubooses ‘that the Rusgians armed the Eyyptlans and .
N / “\ . -

" . asks for add1t10nal information about thatgfact. Since the sysgem

doesn t have the addltlonal lnformatlon, 1% correctlv answers

"I don't know." But auppose that the machlne had ao 1nformatlon at‘ail A

a.‘v

abcut the Rurslan s armlng the Egvntlans. If vouéask it the same

i "know" answer would be'misleading. ' One aoproachY%o han--

dllng is by .having the svetem replv, "I can't explaln a.

y

nonexlstent fact." ,prls loo&s llka a neat solution. But the problem

Y

‘is,even more complicated than this. ' Suppose the'pﬁééupposition of
- " ‘the question flatly contradicts a fact that.the 'system has stored, as in-—._

"21}." g-

;' © . 24, fact: the:Ruasians.did nof;afﬁ the ngptians

-

N

B =

Q: when dld the Rusalans arn tne Egyptlans .

/ . - . Lf} . N s

A: but‘they didn't ;;wﬁ
. N —

In this case, the "I don't knéw" answer would be ipadéguatq,‘and SO

-

o g

would'fhe "non-existent fact" answer. The best _answer would be. the
[ ’ - R 45; .
cne which contnadicted the pres upp051tlon of the questlon, and’

X . R .
therefore nade ‘the queatlon 1rrelevan;.. S T,

H

j—

-Z~""" (ne area that strlkes me as belng an extremely dlfflcult one fon

de51pners of questlon~answer1ng svstems is the one 1nVOIV1ng the

I:R\(: process: -of logical inference. As speakers of a language, we ‘can dlstlnguls

e T T T aEdt - . Q;f,




-

between valld and 1nva11d

’

arguments expressed 1n _the language.

\\

leen two premlses, we can tell whether the concluslon follows.

"One math argue- that this is not really a problem of meanlng, 1ts -

W
alh

s

But the d601810n as to whether a cert

.

—s“\

Ta p oblem of loglc.

the s ructures in Whlch they occur.

It wogld be des1rable for

P

e ]
our s.stem:to be able to make 1nferences lrke the one .in 25.‘

fact: The Rﬁsslan' left“when “the™ .gyptlans arr1ved. .

/ ‘fact' The Bgyptlans arrlved at 2.

N ) k/ Q:. When d1d the Russ;ans leave’ V
:ﬁ . . /. . ’ '
' ' A: when the Egyptlans arrived

¥

N

As iatl2

-

¥
b

!

-

...The fyLst answer 1s certalnly acceptable, and the system does not

have to make any inference in th1s caseq' The second anQWer is also» )

3

acce table, and the system would have to make an 1nference. One

r

could argue that this ability to 1nfer need "not be programmed
“_N;nto the system because you could get both answers anyway, by maklng i
E 1t ‘a two-step questlon.

v - Q.. When d1d thq R sslans leave°

, } :;

A: When the Egyptl ns arrived. ‘ .

’ "'Q:* When didnthe‘gg ptians arrive ; - Tl ; ,u “;;{é
A{"at 2 h R ‘ | |

N

-

" But th1s1two-step questlon process will not always work.
, L

‘ 26. fact “All the Egyptlans in Moscow are from’ Cairo.

' fact. Mr. Al’'Faiz is ;R Egyptlan in Moscow.; f
1Q§ Is Mr. Al Faiz from Calroﬁ T i , ,~p:
A: vyes.. i T N g o s

. + T 3 “ . ’ ;:{: .
N ' / ‘ ’:u{]
leen the . facts of 26, the system that couldn“t make inferences could Y

19

+
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e
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L. . o ] . . . R . :
.only answer "I don't know," This, it seems to me,vwouldtbema‘was;e,‘_,

_is a means to get at that 1nformatlon.

‘cooperatefln the same way. - 38 /

- e

%

After all, the system has the 1nformatlon stored. What is]lagkiné

. ;'Ar
Th1s problem of "gettlng at" the 1n€ormatlon stored 1n the

system is closely related to what some havé called the "Prlnclple of

B e e T T e e

‘ Ccoperatlon" between speakers, in an area Lhat's usually called

i o

pragm:tncs, not semantics. Assumlng two Fpeakers have good will
/

‘toward each other, they cooperate in snéh*a way that even if the S

+ o3 C v

questlon askéd by speaker A cannot be an?wered preclsely by speaker -{~i ?,

- -~

1%
he'has, Clearly ‘the most useful questloh answerlng system would

,f
- . 4
748
AL i
E
rg‘i' |

27, -fact The Russlans warned the, Egyptlans four tlmes in - \\-_

i S e
. March, 1972. i ' . -

l r . - ~

' Q: How many tlmes did_thef usslans warn the Egyptlans

A

. .
-

i

"I don t know" answer would seen ;papproprlate.' Equally,

LI

1nappropr1ate is the answer"four tlmes"'- it overgenerallzes. "In =

3 * lesnuntawa o “‘ T
both‘cases, the answer would be dgolatlng the prlnclple of cooperatldn. .

. o ;
i . R -

The .best answer in this case is, "at 1east four times+ "

¢

"B, speaker B doesn’t glve up| He cooperages by glVlng what lnformatlonw jt

in 1972? ) j7
A: .I,don't\know. ' ;{ /
‘ ';.'; A (at ‘least) four timeﬁﬁxi-" ;! e
j The question is not one for whlch Yﬁé system 1s prepared. gBut.an ) A :
L. ’ ) PR

&7

oo
’

You may have notlced thatwas % have been ta1k1ng about

*

,presuooosltlon and logical 1nf§L nce and the principle of cooperafion
}'x:’ -

I have been saylng thlngs llké "the best answer" and"the most .‘ . ‘ _ig

approprlate answer would be"ér that. 1s,‘I have been glVlng value

judgments. Thls is becausej%hen I thlnk about these areas, I am "‘ 4
# 18 ?0 S

| [ o wﬂﬂ_ﬁu\\ﬁ_,w_%_?.‘

3




: : : RN - f |
e -less sure, and conszderably more c'peculatn.ve, about how c1ose1v N
o v

want our system to mirror the_abllltles of humans. It mey be that

t

v.for many'purposesfwe couid set our sigh S much lower, and not have.

-

to concern oUrse ves with these areas at. all But I think that.“~

‘we won t know b forenand. Ve won't know, one.way or another, until

o we bui%d—th bsystems-aﬂ—and-that*s~the job—T—ieaVE”for you.

//\1 Before I f1n1sh I would like to say somethlng about what's

structure of language. I mentloned that one assumptlon

of us make is that .the meanmng of a sentence is composed of '

the meanings of its parts' that the not on of he~ art/whole relatlon -
g i P

;

A
is es entlally a svntactlc one. Hany transformatxonallsts have taken

— - i' - mean—that—a—syntaetae-éeser&at&en 1s—%ogtea%}v—prtor—gb—ar————;;———

se?antlc descrlptlon. In fact, in the early davs of transformatlonal, LI

‘theory, the syntactlc component of a descrlptlon of a language was

H

seen as not only prior to ‘but also 1ndependent of the semantlc

-

'descrlptlon of the lang ieg But thlS assumptlon has not been held
#

by everyone who is 1nterested in lanwuage. Many phllosopners, for

] | nen 0508 .
)/// example, have also been studv1ng languages, both natural and . i

-
e

artlflclal. Many of these” nhllosophers are loglclans and loglclans

are free, to _construct or deg rlbe whatever languapes thev want. . \ -
.. \ - \ . ‘i’lﬂ'
They are not 1limited as llngulsts are, to descrlbe some pre- ex1st1ng

e

languages. When they do construct languages, they construct

.
— y 'a, - - —

S - :them in such a way that they part/whple relatlon glven bv the syntax

is exactly the rlght part/whole relatron‘needed for the semantlcs.
,LARQUIStS in tLe past have tended to ignore the work ‘done by : o
loglclans for exactly thls reason. They have argued that they are :

tled to the factu of natural language as. they ex1st, and not as

—r Q. they would llke them to be. What the llngulsts falledﬁto see,

2 e 21




.+for a long time, is that the semantic distinctions that f
|
.

'tserlously, the - part/whole oroblem reared its ugly head agaln. " The -

»

logicians wanted’to make in their artificial languages

were drawn from senantlc dlstlnctlons that ex1st in natural

N ?

lanauage. When 11ngu1st° began to take semantics ) /
. N

B

“essentlally whether the correct part/whole dlstlnctlonsﬁneeded
d

_ semantlcally transparent°"ﬁ One camp, the generat1Ve emantlclsts

argument raglng among transformatlonal llngulsts nowadays is

kawsynfaiﬂafe the correct part/whole dlstlnctlons need for-
' Tetrod
semantlcs. Another way of puttlng thlsﬁproblem zs “to-dEk the

questlon "Is the; &nderlylng syntactlc structure .of a ILnguage

n

S

argue that 1t is, and\fhe other camp, the 1nterpret1wdsts argue L

-a number of 11ngu1sts and loglclans who are pursuing. the notlon

-that 1t 1sn t. A number of llngulsts have been turn ng to “the N ' o

.-

IOglclans to see what use they can make of their. re ent work in ;.2

answerlng the questlons that haVe been ra1sed.. An?/there are now .

/

- \ "s.,.
of a logic for-natural language, "natural.loglc,"/one that combipes

-

the syntactic insights of the linguists and *he / mantlc 1ns1ghts

A and it is often/ s

3

of the logicians. Anyway, the controversy raged

’

dlstresslng to those of us in the m1ddle, alth ugh 1t is Drobably
productlye~for the fleld as a whole But I thznk that. in the end,

torily answer these e

R /

| /
the theoretlclans will not" be able to sat1sfa7
questlons unless they get feedback from the geople who iry to put

these theories.to use. A llnguxstlc theory/w111 be considered :
i / }
sood only 1n.,ofar as it can explain part of what we do dur1ng the C

/
process of communlcatlon. The attempt to s1mu1ate this process

us1ng the various thcorles can give valuable a1d in helplng to
i ' B
declde vwhich theories are better, and. fdr what purposes.. ] 5 :
. - TN L]
. . . } ‘_'// . . \:
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