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. and deleted roun Dhrases all stana in the relatlon of ananhora,_or
2'carry’nc back'!,-to some otherdaiun Dhrﬂée usually réferred to as
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the“an ecedent, elthough it nee ot 1n every case actually precede
the ot er term of the relation. Tt is’ one of the tasks of grammaﬁlcal ’

_theory o descrlbe and exﬁﬁaln-tﬂlé relaflon. In early studies in = |,

~rt

» trﬁan rmational erammar, it was sunnosed that a verV ‘simrle eccount ;%éi
- could. be glven in terms of  the co-occurrences of aporoprizgtely pos1t10n~/*§
. o

‘s
." -7
.-

ed identical NPs in underlv1nw structqres. Thus, sentences such as. £,
(1a)- (AX? were suonosed to be derived’ resnectlve]v by Prqromlpalmzat—

ion, Re lex1v1z&t10h E@u:L—ND Deletion and Relativization from : S
7 : g:‘l'h:;

i P et

COTTresno dlrg under1v1n structures resembllng (1p)-(4b) (1gnor1ng
tence, e c‘), each of whlch contalne a pair of identical NPs.

(1) a. Johd said that he was tired. .: e ' |
bf‘S[bD[JOhn]NP say, g NP[JOhQ]NP be tireé}S]S ‘ g o
'(2) a. Alide weshed herself. | : ' '
lice ND wash NQLAJICG NP]S '

Tom wants to be re-elected. . ’ o ?
b s[NP[Tom]NP want stP[TOTHJNp be ro-elested] ]s ‘ | \2

S[ND

B

~
\N ’
~’

o))

.

The man who spoke to Fred was a p011t1c1an. - ) {
b ScI\IP[NPEPhe man]NP S[NP[the mar}]NP spoke to’ Fred}s be epoliticiargs._;?;

At that stage of transformatldnal gprammar, and in fact until vefy
: recently, it was generally assumed that, apart from cevtajn exceptions ,
_ €)'such as NPs contalnlng adjectives, which were derived from comvlex NPs ’
Q\Vo ;J with the adaectlve in the’ relative clause, underlylng ‘NP constltucnts
.' \J_ had- the same form, and occupied the same mnositions, as their surface.
e count I‘“h rts. - Given this assumption, it is easy to show, and in fecet
E;f_ was reco#nli%d ouite early, thsat the relstion of ananhoras cennot be -
yﬂlalned in +exrs of mere identity of underlyirg NPs. Hnr, “ 2
\f) addition uo sen#ences like (1)~ (A), the pramnar has to- account for
<) _sentences, like. (5) (7)¢ where 1dent1cel IiPs ave mresent in the surface

N
skruﬂture 8nd normally 1ntern“rted as referrmnc fo dl’fereht T ersons
. f
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Wlﬁ; the same name. - » T ) ) o B
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(5¥ John said that John, was t1red. : ’ ; : e r i
(6) Alice washed Alice. B N : e

(7) Tom Wag ants Tom' to be’ elected.
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If und?rlplng NPs resemble surface NPs, these sentences must derlve, _;

®

!

Q

.- 11ke (43 449, from underlylng structures containing 1dent1cal NPs. \
B . B S ST .——————,a,:;__;:;"i _3: ;:6—,:5 m—-‘ﬁ ftyg a@]?@t@ "T!W?ﬂ‘i’?ﬁ '.,":,':;:'f;' s S
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-sentencesg from the same baseé structure, some way must be- found of .

dlst"guﬁshlng betveen those. base structures with identical 1Ps, WhIChk\~
a

"d those which do not trigger Pronominalization, Reflex1v1zat1
or/E ui-NP Deletion. For these processes at least, if not’ for R

Relat1v3zatwon, 1dent1ty of NPs cannot be sufficient.

Nor, ev1dently, is 1t necessary, as is shown by cases of so- called
'sloppy identity!: ‘(Ba) is amblguous but it can be 1nternreted to
mean the same as (8b), and C9a) means the ‘same as (9b\

(8) a. Fre&,washed nis face and sq did Allce.
. " b._ Fred-washed his ‘face and Alice washed

(9) a. Max tried to wash himself ang so/@ Susan. T
b. Maxntrle%£Max wash Maﬁkgnd Susan tr1e?SSusan wash Susan]

T, face. .

If there are grammatlcal processes which aocdunt for tﬁgse sYnonymles~—
VP- or S—pronomlnalnzatlonn—— they cannot be exulalned, thhln the
framework of 8 theory—whreh models underlylns NPs .op surface NPs, in
terms of the identity of the underlylng NPs. TFor at -no- stag of the
derivation would the relevant NPs actually be 1dent1ca1. Th only
-way of accountlng for such,processes in terms of NP identity would
be to postulate base structures resembling (10) and (14)4

]

(10) x washed xX's face is true of both Fred and Alice. - ;§

(41) x trled % wash x is true of both Max and Susan.

- But th1s woulﬁ involve g1v1ng up the assumntlon that underlyrng_NPs
corresnond in form and’ position to their surface counterparts,'a
p01nt to, wh1ch we will ‘return.

, Recoanltlon of the 1nadeouaoy of the NP 1dent3ty account ‘of
anavhora led,.in the dspects model to the unfortunate and mlsguidcd
Jdentlflcatlon of anavhora with coreference, an 1dent1f3¢at10n whach,

in one form or another, pérsists right up to, the rre ent. In orderl

to dlstjngulsh between base structures for sentences llke (4) (5)

and base structures for sentences llke (5) (7), the devmce of
‘subscrloting NPs vas intr duced and Lhe.relevant trarsformations

..()
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nade to’debend
sentences 11ke
sentences 11ke

was-Tormulated

'non—identical' subscrlnts.

(’l 3) S[NP [John]NP say S[NPP(JOthN'P be t1red_] ]

. But unless some aCcount could be glven of what sub crlnts signlfled
NP subscrlutlng would be a merely ad- hoc devlce, i troduced for the
sole burnose of dlstlngulshlng between otherwise idlentical base

| structures without" thereby show1nm that there is a yeal distinction
or, lf there is, what 1ts nature is T Thls 1s where coreference came
in. Qne- difference between (1) and (5) is that whereas in (1),
on the ananhorlc reading, he is taken to have the sa e reference as
John,/ln (5) the second Jobn is takem to have a diffelent reference
from/the first. - So, on the basls of 'a very restricted range of -
- examples cuch as these, it wgs assumed,tbat the notion| of coreference
would be»adequate to account /for, all cas@s where trans: ormatlons are
made to depend on the 1dent1ty of subscrlpts. Identlc 11y subscripted

NPs were to be taken as belng coreferentlal1 and differ ntly subscr1pt~

(1’24'—5[1&@.,&.011111 S ,Ej’ay S*N%T-Lg-ohéi'ﬂ/’;r b; tlT'edJ \ST:'* ““

LU
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—

/ed ones .88 .not belng coreferentlal or at sleast not nec ssarlly
coreferentnnl. ' R (‘ ' _7 . T

-

However, if the noticn'of coreference is taken in th strrct
genge, accordlng to which 1t means that two or more 1tem' have the

same. reference, and entails-that there is somethlng to ‘whidh they both

(or all) refer, it is .easy to show that it 'is ne1ther necejgsary nor
sufflicient for ananhora, and 1f~1t is not taken in this sthict sense,
~but is intended to have some as yet vndetermined sense, as|it is din,
for’ example, Postal (1°7Q2 the claim that rules involving lanaohora
.depend on coreference is not a theory of anaphora but merely san
insistence that, 1n the end; some notion of coreference will nrove
to be adeauate to account for anaphorlc phenomena. But if dreference
in, the étrlct sense is unsatlsffctory, and no alternative notion of
corefefence 1s ava:]qblc, it seems,reasonable at least to eX] 1ore.
the nosslbwllty of giving uv. coreferénce alt@gether as the k y notlon
in anabhora and 1ook1ng elsewhere. . e

That coreference cannot be sufficient 'for anavhora js cldar
. [ R " N B .
e . SRR . = S -
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;
from a .well-known examnle Aue to Geach (1962.132) In\(ﬂ%a) the | :
two occurrences of Harry may be treated as corﬁierentlal %gYet if, ;
théy were taken to stand in the: rclatlon of anaphora, - Reflex1v1zat10n'

{ ."b -would‘be trlggered/off resultlﬁg e (14b), and in that case,_wfthout i

. the nerfectlyvgocd sentence (44a).ﬁ 7
; — 7 ‘ ‘ (- . i'. ' [ N N N ,
“: (14) a .A' Only Harrv V_Qted fm;,HarI’X';, I el T . Ll e "i:"' ‘;':“':""é’::
7“*W““'“m“‘"“ b "UﬁIy Harry'vdtedwfor‘himself; N L | o o i

There are only tWO n0551ble ways of accountlng for (14a,b) in the -
Aspects. model,. moth of ‘whi¢h are disastrous for that .model. Flrst ,
Reflex1v1zat10n could be made ootlonal and the difference between (14a)
and (14b) accounted for 'by,saying that in the one case an optlonal. -k
3 ¢ - ruld has gpplled and in the other it has not. But that woufd conflict |
’ © with the assumptlon that transformatfons are meaning-oreserving amd '
unrelated sentences derivé from different deep structures. Albernatlvelm_ ‘
the deep structures for (14a b) could be- dlstlngulshed by the use of: \
subscripts, in the one case both ‘occurrences of arrz being marked . 'L;
* with 1dent3ca1 subscriots and in the other with different subscrlpts.
But 1n that. case, subscrlntlng could no longer be treated as s1gn1rylng
" whether NPs‘are coreferentlal or not, and would be “reduced to the | S
+¢ever g Ty

3

status of an ad hoc dodge utterly devoid of explanatory value. * Ho
if the assumptlon that.ynderlylng NPs must correspond 1n fori and.
| pos1t10n to thelr surface countarparts is given up, it is easy to
‘represent the dlfference between" (14a,b). The difference is that -
different predicates are ascribed to Harry; (15a), underlyln? (1na),
‘ ascribes. the predlcaté X voted for Harry, and. (15b), underlylng (14b),
’the orcdlcate x voted for x, and oan the latter refJex1v1zes. '

. el
.

g

-~

i wevr mw wcw g,
5 wr 2 e

, b. x_voted for x is true only;%f Harry. '. _ C . . : o

\ That coreference is not nece%sarz 1n\grder1hat two constltuents

the ‘slopny 1dent1ty examnrles, (8) and (9) "~ But it is also«clear v o :
from \sentences sgch as (16). ' _f |

. Pred wants to buy a unicorn and ride it to work. .
Max dreamed that a leprechaun tried to kll] him. .




B . - R ‘N i S ‘ - D - "'vuv“
do not exist. But this is not crucial. In these sen encesthey need
not refer: to anythlng even.lf the relevant objects did ex1st For
they oceur 1n the comnlements of. 'mental' verbs and therefore admit «

of a non-specific, and hence nonAreferentlal 1nterpretat16m., Fred,

_;;____llf —example; might want to buy @ S . : .

-nonereferentlal 1ﬂteroretat10n the relation of anaphora stlll hoids.
It is worth empwhasizing also that: it in. (16a), ‘even on the non—spécaflc ;
1nterpretat10n of a unicorn, is definite and contrasts W1thithe '
1ndefmnr?§ one in (47) . : ’ : -

- p-

(17) Fred wants to buy a unlcornzgnd ride one to work. ;_ _ ‘/

It is perhans -the deflnlteness of it inm, (16a), and of other pronoun n
) in- similar constructions, that has le? Some theor;sts to think- thy
reference and coreference must, after all, play an essentlal part,

R . PN 4:._\-:
2o - e RN A ST TSR, VRPN

"1n anaohorlq nﬁen@mena. However, as we shall see, 'an alternative

- .
Lt Rrmes

'account of deflnlteness, and of 1ndef1n1teness, is available. , j%

There are numerous o%her sort“ of entence whose derivation . '%%
. da@ends on the occurrence of anaphoric elements, blit to whlch the
notion of covreference is inapplicable. The clearest examples are _
;nterrqgatites and. sentences with quantﬂfled NPs. Compare sentences -

such as those in, (18) with sentences such as those in (49)
(18) & Who washed himself? Jﬂ. R ' ) . : {
\‘)b "Who married .his (own) mother? ' g
. \Who wants to be rich? N 1 d
(19) a. Who told Fred to wash hlmseli? . -'z
. Whoze mother did he marry?, " A - ¥
c. Who wants Tom to be rich? | S . SR {- 4
\ ‘ i
* The' crucnal dlfference 4is that in (18), but not in (19) the reflex1ve, 5
the personal pronoun and the complement subaect (deleted in (18)) are -
each ananhoric with the 1nterrogat1ve prqnoun in subject nos1t10n. 4 4

But it makes rio sense to sneak of 'the reference of an 1nterrogat1ve'
pronoun, and. hence of its st :nding in-the relation of ¢oreferencé

vith another constituent; A speaker who”utters (18a) is not referring
to, enwone, as he would be if he uttered, for example, (2a). He is

asﬁing to have identified each person of whom it is t;pe'that he

fwashed hirself, and arvropriate answers would be 'Fred', 'lax and
Fred', 'evcrvone','nobody and so on. The renly to (18a) may refer

to one or a number of 'persons, but the qucstlod 1tseli does not make
any refexence. Yet, whereas in (19a)nthe reflexlve is ananhorlc with

6 )
¢ , ..
. . s . 4t




—————r-——onfthe_occurrenee_of 1dentlcal_subs¢rln1541£rsubscrlot 1&ent:tz_1s to
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Fred, in (%Ba).the only constituent with which it can beﬂanaﬁhoria?;-
is who. Hence, in'Cases of .this sort anaphord cannot be explained
in terms of~coreference, and - RefI§KTV1zatlon cannot be made to depend

signify coreference. Postal (19720 does mark 1nterrogatlve pronouns.-

C where the nersonal nronoun canfbe”“ﬁaphoric“W1th“the Interrovattve~—~- g

?

“stch as to block it.

'If the nhrase every Amaﬁican can be said to have a reference at all,

 ing identity of reference, but it would be absurd to assipn markers

. P e
"5&*” Saimerli oo st e At

with subscr:nts in order to distinguish betwecn sentences\llke (20a),

pronoun, and Sentences 11keﬁ(20b), where 1t cannot.

(20) a. Which student said he failed the exam? N o
'« b. Which student did he say failed the exam? -

Bué'ln the' absence of some account .of what subScrlnts méan in thls

I

context, such a Dractlce is entirely ad hoc. . - . A i

- Of course, the meanings of (18a), (49a) and (20a,b) can be‘ ke
ienresented, and the annroprlafe anaphoric and non-anaphbric relations . A
signified,fif they are assigmed respectively the ungerlylng structures"g
(Pﬂa—d) - , oL - - , \.' R Lu
(21) a. Who is an such‘that X washed x?' .o e

" b. Who is an x such that; for y=Fred, x told x[v wash ZJ? .

¢. Which student is an x such that X sa1d x failed the exam?
‘d.\Wthh student is an x such that y sa1d x failed the exam?
But this involves- giving up the assumption that underlying NPs have

¢

the sameeform and position as their surface\counteroarts. . /

. We now turnfto sentences with ouantlfled NPs.. As McCawley (1973)
hag nointed out, if transformations are to be prevented frofr: aertrarlly ;
changlng nmeaning, dlstlnct base structures must be assigned to (22a) k
*and (22b). 1In narticular the base structure underlying (22a) "must
be such as to trlgger Eaui-NP Deletdion, and thtat underlying (22b)

(22) a. Dvery American wants to be rich.
~ b. Every American wants every Amerncan to be rich,

~

it must be either the set of all Amerlcans, in which case (22a b)

would have to be inteérnreted. qu1te eccentrlcally, or the members of - "
that cet. If the latter, it would be 1nte111r1b1e, though redundant,.'i
to ass:vn to dlfferent occurnences of every Amerlcan a marker 1nd1cat~ ‘

1nd;cﬂ+1ﬁé difference of reference. loreover, in this sort of case,

unlike the casges involving prover names., it is the sentence that does

Pl . - .
e »'. 7 ) . “ ‘ U ".
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. nét undergo ﬁdui—NP Deletdon whose complement subject is coreferent-"’ 3

ial with the main Subaect Whatever the precise form of the subject f;;
‘« deleted from the, complement of (22a), it canngt be corefere}tlal with °f
the main subject. For if 1t were, (??a) would mean, not that every .¥
Amer:l_can wants. himself. to be rich, but that every Ame"\lcan wants A
every American to be rlch i.e., the same as (22b) So, if the * f‘ X

'.'

S "*****”nﬁ%iﬂnvﬂf -coreference 4is- applicable to ‘sentences like (22), it hag —'a~%
\ the opposite effect on Eoui-NP Delétion ffom the effect. it has,ln !
. sbntences containing proper names. Coﬁséquently, even if the B §
a dlffﬁcultles raised above for the coreference theory can be overcome, )

// » rules 1nvolv1ng the relation of ananhora will have to be formulated =~ ¢
L 80, that in some contexts they .are trigsered by corefegence and others ,%
blocked bysit. And that ‘is s\iflclent‘to undermine coreference as -

"an explanatbion ‘of anaphora. -~ e . ' S _»_;

» As with the inﬁef%dgétive‘examples, quantified NPs nreéent no %

\ - - ° problem for a theory which allows tha't underlylng NPs dlffer in L%

Voo varlous ways from surface NPs. Thus,, (2%a) renresents the m°an1ng o

\ - of (22a) tnd signifies the anaphoric rglation hetween the: ;subject of
went and the subject of ‘be rich, and (2%b) represents the mcanlng of |
(?2b\ in whlch there is no relatlon of anaphora. '

(2%) a. x wants x be rich is true of every Americar. .
" b. X wants every American be ,rich is true 'of every American.

el

" A further difflcfilty for the coreference theary of aflaphora . i }V .
raised bv gquantified NPs with restrlcblve relat1ve clauses — \and

some quantlflers, 'such as every and each, allow only restrictive,
never non~restr1ctlve, relative clauses. - It wbﬁld be absurd to .
‘try to derive (24a) from (24b), esnec1ally if the two occurrences of.
everyone are teken to be coreferential (as they must be, given that
evervone is a referentlal*eénr0581on) g - [ K

—_— e

.
'
APy itV Sl s

i T - T
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iy
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. o . )
(24t) a. Everyvone who dr1Vb9 a car in Sydney has rockg in his head.
b. S[Everyone S[Lveryone drives a car in Sydney]s has rocks.

r - - in his head]S N

e o tenitd

\ 4 .
| For (P#b), 1f it is interpretable at all '1mn11es, wh;% is not 1mp11ed
by (2La), that everyone drives a car in Sydney. ‘The point of the
_relative clnuse is nrecisely to restrict the class Tefeq;ed to by

LT v krﬁ{«y’:m{f

the, subiect of the;entence, and to exnress this restriction ir the ;\ 1
underlylnc structure it is recessary to break up the NP everyone in - -. _%
,  some such manner gs in (25a b). . ~NS C - . . ﬁ
x o L
F v (?‘3) 9.[J,v<=ry Eme [one drives a car ‘in Syﬁneyjbas rodm”um‘hai‘ one's head. |
W}SU; b., Fvery X such that x drives a car:ulSydneykmsra%s n x's head N




Note also that underlying ssruetures like (25) are’ necessary to }

account for the ananhordx:persohal pronounin (24a) blnce 1t obV1ously f*‘"q
cannot be d&rlved from: an ‘undérlying everyone but only from an “{,g.

urderlylng one or X. > T s e . ]
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~a competitor. So, it follows that both the relative pronoun and the

Another problem for‘the coreference theory arises in connedtlon‘ -

ptchsibantulaigitsiei

with restrictive relative’ clauses even if the head NP is not quantlf- }
ied. Consider Sentences such as’ those of (26) o T ‘”f

(26) a.(A comretitor who. 1naured hlmself} 1ater kllled hlmself.g
"b.(A comnetltor who cut his foot

—

Vhatwis the reference of himself -in the relatiye'clause of (26a) and
of his in (260)? And, since both pronouns are anaphoric, wHat is
the antecedent with which, on the coremercnoe theory,they are |
coreferentlal? Since the antecéedent of reflex1ves must, in general
be in the Same claiise as the reflexive, the relative pronoun who,

or whatever occunies that p051t10n 1n underly:n& struoture, must bé
the antecedent of the first himself in (86a) and nresumably of hlS
in (26b). "But the relativé pronoun, on the coreferen@e theorys\u
derives from an underlylﬁé NP coreferential w1th?the head NP i

'3
-

.other pronoun in.éach of the relative clauses in (26) are coreferent—
ial with a comnetltor. But what 'is the reference of a competltor
in.this context7 If 1t refers at all, it clearly must refer to a-
(or the) competltor who injured hrmself/cut his foot. Consequently, \ !
1f a competitor, who -and hlmselﬁ/hls are referrlng expre551ons in
these sentences, they must each be coreferential with the complex NP
whlch contalns them, and this in turn must be the coreferentlal .
antecedent of himself 1n the main clause. That 1s, glven that all

" the 81mn1e NPs in (26@) or (26b) are referring exnre551ons in those
contexts, they are coreferential with each other and with the comnléx :

NP subweet of the sentence. . R ' L. | : ‘{

»
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- But- thie blve& rise to a pearadox of much the same sort as;thaﬁ f
whlch arises 'in relation to sentences such as (27), and which has ,
come to be known as the Bach- Peters paradox. o ’ | Y

-

(27) A boy who was only foollng her kissed~ a”glri who real]y'loved ‘pim. %

" The search for an NP to be the antecedent of him leads to a boy gho
was, only :E'oo]nnrr her.. Put this contains, the oronoud her, 80 we no%\ f

have to look for an anteéedent for it. This search leads us to a mirl
, who really 1oved hlm, whwch in, turn contalns ‘the ‘pronoun hlm.

So any




.‘flrvt to detérmine . the reference of him, unllke a failure to determlne

' attempt to find full NPs to be anteccdentéffor the. pronouns ‘must fall, %
81nce such NPs would have to be 1nf1nytelj*deeo. This qrgument ‘has |

which derive§ pronouns from underlvlng full NPs. But (27),’an&”(26a bl
Care fatal akso to’ the coreference theory. For if- h1m, on the anaphorlc

Y

§

;

generally “been used to demonstrate the 1mpOSS1b111ty of any theory o g
E

A

read&no'of (27), is to- have4§ coreferentlalrantecedent there must... .@
i

be a refermnt vhloh it and -its antecedent heve_lnwgopgonlaﬁ@o determlne

what this- could be, we, must find someone who satisfies the descrlntlon _?
a boy who was only fooling a girl who really 1oved him. But this L

Y
contains him. Bo, assumlng as we are, that him is a referentlal : 'i
eanession in thls context its reference must first be establlshed Tk
before 'we can deﬁ%rmlne who satisfies the descrlotlon in which I
it figures. This is' true in general of déscriptions, contalnlng = g
‘referring expressions. For examnle,\sunnoqe we reolace him in the : i
Jabove descrlntlon by some urdoubted referentlal ‘NP such as Fred or. 5

3 i
the man in the brown hat. Then, kn order to determine who, if anyone,.L;
satisfies the descriﬁtioﬁ &‘vmrl who redlly loved Fred and hence vho, )

if anyone, satisfies the ionrer‘ﬁebcription of which this is a part'
we flrst need to,know who Fred refers to. JBut if him is referentlal
Jin the descrintion we are oonslderlng, Jts reference, unlike that of
Fred connot be determined 1ndenendent1y of determining who satisfies -
“the whole descrintion in which it figures. Moreover, our inability

the referénce- of Fred 1s no barrier whatever to ouf'determwnlng who
satisfies the descrlntion ‘in whlch it flnures. Further, even if, ‘ !
for example, John is the only boy who Batisfies- the descrlptlon, ‘we ‘
cannot uubstltute John for hnm in (27) and preserve the truthvalue,,
as we could if him were a referentlal exoression. This can be shown ©

br ¢ 81der1nr thé situation in- which (27) is fglse because John, g
the only boy who wasf&oollrw a FlTl who, really loved hmm, does not :

kiss Her. v For there may be some. obher boy who was fooling a .
glrl vwho really loved John, and wha ‘kissed her, and in that case the

sentence whlch results from the eubstltutlon of John for him in (?7) E
would be true. S0, although him can be ananhor1;7;n 27>, if it 1s ‘f
rranhoric it is not referentxel and hence not coreferertlel wikh the :
desciirtior in whic¢h it firures. The sare is true of the nropouns
'iip the relétive clruces of (P6d,b). '

- Q

o LA

There i8 anothnr class. of cases in wh1ch ananhorlc nrononns are

clearly pot referenfinl, bnd “hence not, ooreferentlal with their, - A\
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‘antecédents. In sentences such as (28a b) the s1ngu1ar*ref1ex1ve

vom e N L

¢ cannot” bc coreferentlal w:th the con301ned, or d1s301ned subject ds. . :
the plural one may be .in (28c)

o . . a, ’f

. Fy - Y o - .t : '. f. X . “
S (h8) a. Jobn and Fred each washed h1mse1f. S . TN T/ ¥

"~ ¢,  b. Neither John nor Fréd washed himself. . .° . £

c. John and Freé—washed themselvesvv~~f - '*;;;;f~ . :2

A - -“. . ) ,‘v fi
"“_*—K_ﬁossIBIﬁ“d‘Tﬂ“*TUiﬁr1ﬁxr“the—coreference—theory—ar:ses—from*(- 7 :

since, if it is amblguous as between meaning: +that John washed hlmseL£
and- Fred wasbed himself and Qeanlng that ‘they washed themselves . ‘
3ownt1v, 1t 'is not clear how th1°'d3fference can be expressed using g
referentl 1 snbserints. In (28a b\ the Qroblcm is to account for the ~
singular rerleflvé. If it is coreferentlal wlth another NP, that l, . o
N? must also be srnwular. But it is obv1ous that neither John nor o
*Fred alone is an adequate antecedent’ for himself: If, for examole,
John is taken’ as the antecedent of the reflex1ve in (28a), there ls
no way of accountlng for the fact that thats sentence entails that Fred
washed hxmself. The on%y course ooen fo the coreference iheorist:
‘ :'_1s to mark h1mse1f with two subscrlots, one identical with that -
battached to John and the other 1dent1ca1 with that attached to 4red
and .to malntaln thdt the reflexlve is, coreferent1a1 with each of the
s1ngu1ar NPs in the subaect This-is a natural: consequence of der1v3ng7
.(28a)-from a structure like (29) -by means of a conjunctlon reductlon
transformatlon whlch in ‘this sort of case -at 1east does not requlre
Btrict, but only sloouy, identity of nredlcates.‘ ) . '

B ' Y

3

BT

B e

(29) John1 washed John1 and Fred, washed Fred2

v But anart from the failure of this treatment to account adeouatgly
for the fact- that in (28a) the same predicate is" asserted to hold of

« both John and Fred-—a failure compounded by the fact that we can add
end_so did Tom, meaning that that same nrodncate is also true of, Tom —-

thls_treutment fails to ‘explain how the one occurrenqe of a singular
‘lreflefive}can have more than one reference though it would normally

* have only one. B cortras t sentences such as (28a., b) nresent no -

‘\rohlem for a theorv which uses’ underlywnv bound variables and is not
Rmitted to the view fthat uvnderlyire NPs are modelled on they} 2

e
Purface counternarts And aranhora.is based pn coreferengp‘ .On . Puch

LI g.t%nnry_,(§ a) womld he Farived  from a. hsse qTTHCtUTP rovehly ]1ke
(30) in which bo{b/PeP]nv1v37atxon and Conwnnction Reduckian are
mﬂde annl1cchle br virtue of verisble Jdent:ty. |
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(%30) John is .an x such that x washed x and Fred is -an x such that x7 ?

) Lo T ‘ Coe washed X., ;:_vT

A e . \, . \, . ‘. . ) . . R v ‘”I:‘:.g
S 'We .may take 1t,.then, 4hat anaphora cannot ‘be ‘accounted for in R
_terms of thezrg}atlon.of coreferénce bdtween the ‘anaphoric elements f_%

i

© . - apd. othey surface NPS or- underlylng NPs* correspondlnU closely ¥o0 §
- <;fe-$he1r surface counterparts. Where the anaphoric eLement anu its "f

R antecedent 1h S 'fsce*sgructure~or~1n~e}ose-te—the—suriaceyundelﬂ;mx@;*_wd
fif*iﬁ”ﬁ’”structure»are;bdthrreferentlal they are: -coreferentisl; but thLere are  «

.

1 coreferential NPg which do not, stand in the relation of anaphora,and BN
l;;\\\_/ NPs 'standing in the: relatlon of anaDhora whlch are not coreferentlal. |
. Mo construct anything tHat, is 11ke1v to be an. adeouate account of

4 . anavhora, it is necessary to Dostuldte underlylng structures in whlch
‘ the NPs do not'correspond to surface NPs 1n either form or DOﬂltlon,.
: . in particular, to nostulate structurbs 1n “which NP pos1t10n° are ,-

- e g 2 A

i , occunled by bhound varlables. Anaphorlc phenomena - can then-be B
4 ).1 accounted for in terms of NP identity — i.e., variable ldentlby —— ~L;
S without requwrlng the notlon"of reference, or of copeference, to
1 a .play any essent1a1»role. For, as we shall see, varieble blndlng does _;
; ﬁ not denend,ln any essentlal way on reference. B oo g
e

. ~.tow1cwans,'1n dev1s1ng logical forms<for sentencés, 1ong ago,
o ;gave up . Bhe .asswgption that.the, NP, constituents, jn %he ]oglcal form - .
of any sentence must correspond closely in'form and noswtlon to their g
counternarts in the sentence 1tse1f. Lwnguls s who have recently Ny
ore fohloW1ng a well-

'come to r&ject the same assumntlon are the
*  established tradltlon\ It is somet:me said that the nev underlynng
- . ' structures are more abqtract more. emote from concrete, surface foyms,
- than the old. But thw iz m1s1ead3n at leest in so far as it ,
. "suggests that there are no matural 1anwuage centences vihose surface
i structures corresnond closelv towthe new under1Vinv structurcs.. ,
"Tinguists, like 10ﬁ1c1ans, of necessity model their formal structures 4
on some selecked. class of sentonces whose surface structure is- taken M
SN L as the wulde £0. the order, number and tyne of constntuents, though / E
. o the nartﬁcular-cla 8 selected wlll dlffer from theory to theory.
L mhe forms] atructares of early transform@taonal grammar 1ive those it
a < of +r'ﬁ1+10~a1 (Arnstotelﬂan) 1o~1c, Xorroe"ond cToscly to the i
surf@ce form of urmarke& declaratlve sentences. The underlylnw forms. ,3
of generative. somantmcs, and of modern -logid< are more r1ch1y . e g
structured. Neverthnless they a1l 80 corresnond closely to the

i
'
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’ - : 1

K ’ - gﬂ}
' o v, oo 12 - ' : 7
n .. . , : . : ?f;




- surfaee structuﬁes of 8 certaxn class of sentences, 1n partlcular  f3‘
thoee which contaln pronouns bound by some other: element in the*sent—f“

Jencé. The sentences of 1) are of-this sort; those of (32) are not,_ﬁ'{'i

(34)'a."De Gaul%e est-ll mort9 -~ ',; ,
*~ - b. The train, it is late. oo i
._'“c._Everyone who'.i& a phllosopher is. such thht he sometlmes

f . contradlcts nlmself. e A
- . .. J s : . '_ - AN
(32) 8. Il ‘est/mort. - TN A
_b..Jehn said that she would be late..»_; Lo o
¢~ Many onple;know“that he Ilede L (r N

The relevant dlfference 19 that 1n (32) ‘bug not 1n (313 a full NP
‘ can be- substltuted fox“merpronoun W1thout maklng thewresultant sent-
vence 1ll—formed.‘t Thus the sentences of (35), corresPondlng “to those -

l
f-of (31) but haying a full NP 4in the pronoun p051tlon, are ungrammatlcal'_

but those of (54), correSpondlng to (32), are grammatlcal. e ]

.
P

i‘(aﬁ).a. *De Gﬁulle est Bompddou mort9 ‘ "{“"‘ FE ‘.;f _ f. "_-wi'.

b. *The train, the ship ‘is, lates . - ’ ’

© . Ce *Everyone who 1s a. phllosopher is such that Socrqtes sometlmes L;L

) contrachts himself. - S
\p" P N T

B . Rl L

4f(34)'e;'De Gaulle est mort.’
y b. John said ‘that Susantwould be late-

] ct Many people know that Rlchard 11ed._ v o

© . The pronouns of (32) are free 1n the sense “that full NPs can oe' -
freely substltuted for them. But ‘thosd of (31) admlt only of an S
anaphorlc 1nterpretatlon because they are "bound by'an antecedent

.and this blndlng is substantlally the  same’ relation as that between

'blnders and varlables in’ pre@;cate loglc and in the underlylng

:;.structures proposed by generatlve semanﬁlclsts.rﬁ . .c - j't'.f

Another way of descrlblng this property of the blndlng relatlon . V

- is dlscusged by Keenan (1971: 264) Embed%e&'sentences contalnlng

’bound varlables (pronouns), unllke fully independent sentences,«do
vnot have a truthvalue. They do not express- uroposltlons but specify
pre&lcates. Thus, for example, the constituent he sometimes contrad—.
. i¢ts himself in (31e) . cannot, in that context ‘have a truthvalue. It,
would have a truthvalue if he were not- bound and : had a- definite

" reference, but in (3%c¢)-he is bound. . The whole sentence, (340), % :

" itself has a truthvalue, but no part of it does. . Contrast the -
embedded sentence in (32b); - where the'pronoun is not bound. Assuming
;~that -she refers to gsomeone, ‘an aseumotlon whose truth 1s -a condition
- of the whole sentence, (32v), hav:.ng 2 truthyalue, the embedded )

'sentence expresses a prop081tlon and has a truthvalue in its own

13 | Lo
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hls,conxrast betweeﬁ the embedded sentence in (31c) and that

'15jcjrlghb.
C L ine (32b) isg closely related toéthe fact that a conaunctlon of two .
plmple sentencee,each(confalnlng 1nstances of the same varlable :v ;"g
within the scopé of, the sameg ‘binder; is wot a conjunction of . 4-';;

propos1tlons but a conjunctlon of predacates to, form a 51ngle cdhplex
predicate.’ Thus, in: the sentence (55) the conJunctlon'forms the'

'complex preé%caﬁe he sometlmes geﬂs confused and édontradicts hlmself,va
ﬂand it is. this complex predlcate whlch the sentence attrlbutes to 1'~}j
every phllosopher. -A" \ : - 3 ' B

(35} Every phllosopher %s such- that he sometlﬁen‘gets confuéed and
: (he) contradlctp himself.

N ; o ¢ : ':'-" ‘
. %

x

ki

T N

To see how a theory us1ng underlylng bound varlables can accouht
for the relatlon of anaphora, let ms con51der some examples. Follow— j“?

ing - McCawley (1972), the dlfferencesbetween\(36a) ‘and (36b) can be . f{%
explained by aSS1gn1ng them reSpectlvely\the underlvlng structures . ,é

3 (37&) and " (37b), gnorlng tense, ete. 4 | . SR
- (%6). a) Every phllosopher contradlcts hlmself. PR | . J

' b Ewery phllosopher contradlcts every phllosopher. ‘ S ' %

, . S ‘ ‘S' | . P

(3‘7) a. o D B
L o NP~ 8 L T

. every ‘ . V/}z\NP : ,r

o A S [ S

contradict X §c o

I Ay AT R DY TR

SR R _
. b _ 81
e T o V/ ’\NP _.
‘ .. DR evary/‘ o o~ \SQ
D : / . /V/ \N{P .
| phllosopher , x ... i :
. / 5\ S o , ¢ .‘Q o %
T every | NP’( \\\\34 | ) | |
/- o :
) phllosopher \_ \y ‘

J s, .
contra ct, T x' °y '

1 g sty ey

»
\

In each case, 82 states the restrlctlon on the quantlfler and 83
speclfles the predicate attributed to every philosopher. . In (37a)

crry rapaanoe

s

-
BpEab s

.‘_
o
R

“the predlcate contains two occurrences.of The varlable X as clause-

14 .
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. McCawley trees has the advantage of alloW1ng a unlfled account of

~

‘, v. N

: mates and it is thls that trlggers Reflex1v1zatlon,- In (37b), since o
there is no sub-tree in which the same’ variable occup1es both subaect;‘ ;
~and obaect pofition in a single clause, Reffexk:;zatlonpcannot apply.'
In this way the semantic dlfference between the two sentenCes is '
captured and the syntactlc difference accounted for without relylng
on referentlal 1nd1ces~slgn1fy1ng -sameness or difference of reference.
What the 1dent1cal varlables in 85 of (37a) slgnlfy is that if we ,'
take any X, such that X 1s a phllosooher, that X contradlcts that x;°
* and what the different varlables in S5 of (57b) slgnlfy is that if
" we take any X, such that X 1s a phllosopher, that X contradicts eyery &
X ‘such that Y.is a: phllosopher. Unllke the Subscrlptlng dev1ce, the 'ﬁ
-binding of a var1ab1e does not slgnlfy that it has a deflnlte referencew
and hence the blndlng of two occurrences of the sme varlabie by the"
'same b1nder does not .signify that there 1s a definite thing to which
both occurrences of the varlable refer. In this sense, 1dent1ca1
bound variables, unllkeﬂldentlcal subscrlpts, are. not coreferentlal.

' Although (37a, b) successfuliy dentlfy the dlfferences between S f.i
'(36a,b), there is one ebjection to trées of this kind. HOWever, it
is an objectzon which points to a. defect which can ea31ly be rectlfled.:
‘_The obgectlon is that, since S5 in (37a) is not within the scope of
‘82, and Sg in (37b) is not within the scope of either 'S, or 8,, the e
variables in S3 and, 85 cannot, accordlng to the usual constraints on f ;
binding, be bound by x,y is a;phllosopher. . The varlables, therefore,_g;
appear not to be bound at all. . An: ad_hoc move would .be to say that™
in caseg of th1s sort the usual cOnstralnts do not apply. A better .

move wopld be to. introduce: predicate abstractlon‘operators to bind g
the varigbles. (For a detailed discussion of opsrators of this sort, f“f
see Thomason and Stalnaker (1975}) Besldes achieving -the effect of - u
blndlng the varigbles in the predicate, th1s modification of the B

sentences’ ascrlblng the same preq;cate to every, some, ‘or one member of
a class.j Thus, the same predicate, Vq, dccurs in the trees (39a,b, c)
'whlch correspond respect1vely to thegéentences (38a,b c).

-~ (38) a: {ggggy} phllosopher contradlcﬁg himself. ..
b. Socrates contradicts hlmself.
c. Only Socrates contra@;cts himself.

15 =




. . contredict . £ - %& : phllOSOpher yA__%r

. » f/\ _ 4 \ . Cot ek
" - . 8 ’. -~ . Bocrates. - - o
' ' 1IN s o~ . S .« ., *
contradiet * x . -, . - -

. ’ ' . . * - (
= ‘ - . 7 y
o " o F }3 Socrdtes - -

W o

contradlct X Xr _f""f“;

»‘Informally, these trees may be read resPectlvely as 1n (40a,b c)

:(40) a. Every (some) 1nd1v1dual which 1s a phllosopher is an 1nd1v1dua1 N
such ‘that ‘that individual contradlcts that 1nd1v1dual. :

' -b. SBocrates is an individual such that that 1nd1V1dua1 contradlcts
that 1nd1V1dual. o L ; : .

¢. Only Socrates is an <individual.such tHat that :Lnd:l.v:l.d.ual R
- . confradicts that 1nd1v1dua1. S

'lIn other words, the predlcate 1Sfan4x such.that x contraéab$s x is %, _3%

ascribed in (59a) to every. (some) DhllOSOpher, in (59b) to socrates, ' _
«end in (39¢) to only Socratés. No significance attaches to the use’ .~ .
'Zlof the ' two. varlables,‘ X and I in (39a) other then the fact that ° |
this makes quite expl cit, what 1s‘1n any case clear ﬁrom the structureq;‘?
of. the tree that the varlables in the predlcate, Vq, are bound by
;the abstractlon operator x and tﬁose in’ %he complex NP éxpress1ng the

T :,51,,,‘ L
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'.restrlctlon on the quantifler are not bound by the abstraﬁtlon
operator but by the quantlfler in the maln clause.

In(39c), nly is treated as a sententlal operator lake, for,

.~example, negatlon. But 1j negation, it is 10t alwaySﬂﬁ seqtentlal
operator but can operate 0 pert of a predlcate, as for example in ‘

. the sentences of (44) _ 4 o A

(44) a. Socrates only cont adlcts himself.
b. Socrates contradicts only himself.

This, however, presents no problem, a8t least »principle}“for.af
theory postulating underlying structures like those in (39). For .
they allow for the p0581b111ty of operators su h as only and)negatlon
being placed either in. the predlcate p031tlon mn the maln clause or
in a predlcate pos1t10n w1th1n a complex predlcate. Thus, on the
readlng in which it means that Socrates does ndthlng but contradict

hlmself (41a) can”be aSS1gned the underlylngsﬂructure (42)

v(42)_ o »_JJ ! p u T o
- ‘~ / \/ \NP .-ﬂ%-\\_w <,.,l‘ . . ; R

e X Sosrates - .

: ,_‘r';" . _ v/ \ . | =

/.
, { Only : | ’ *

contradlct x X

. Of course orflys, unlike negatlon is probably not a primltrve
predicate but rather one which derives from yn erlylng rw.and..not...
In that case, it will not appear 1n semantic representatlons,
and consequently (39¢) and (42) will not be semantic representatlons.
-They do,- however, represent remote structures underlylng (38c) end -
(41&) reSpectlvely, and that is sufflcaent “for present purposes.

U81ng the device of abstractaon operators to blnd pyedicate,
variables, the differences betW@en (%6a,b), represented by McCawley
"as the differences between (37& b), may be vrepresented by means qf
the differences between (39a), which underlies (563), and (45), whrph
underlies (36b). Slmllarly, (14a,b) may, be assmgned th\\underlylng

structures (44& b) respectlvely.<
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phllOSOpheI‘ \w :

contrad:n.ct x z',

~ That is, every" Z such "f:‘hat Y is a phllosopher, is an X such that«
‘¢ ©Very W, such that w is ,8 nha.losopher, is a- 2 such that X contradlcts z.

Or, less formally- every phllOSOBheI' is an ind:nrldual i‘or whom every

ph:!.lOSOpher :rs e,n 1nd1va.dual that he contradlcts. . 1 : | ;"‘

SR | A

ji ,» “~. . i - A A v/ \NP . fl' ’

- o I x ’ et Harry o 4

T . . .. v /\\ . ‘ \ '_..__'A ;5

-0 R . » T s A/\ g . \»f".. P 0 PO P j

T S v\ NP | LR T T b

T T / [ . fop L L S|

' v ‘ vqte for x ¥ ' g

%

. '.I.‘hat :z.s, only Hamry is an x such that Harry is a x for whom x voted. B ¥

3 ....’u

i . ) L ‘ “ . ) l; e . . s i'

.o . . A.b‘.' \ L . »‘ i ' " ) %

R .‘v : ' « v / I‘P? o N - o f‘? LR PP - %

- . ’ X . . ) - v ' . :55' .- .: j

L | only S 8 ' 7 R t

‘ LA /V/ : :\NP " :

s l x * \S ) < H ;‘y 4 2‘1’[’

. 1 ‘Vl‘.yﬂ'

/0 . V/ N%"\WT‘P ' Y

. A _vote for x x .. &

‘l‘hat :Ls, only Hacpry is-an x- such that x voted ffor :x' _‘ In this cese, /. *

‘ Y 1ike the others :,n which identical bound var:.ab?.es appear in the ’ J‘
. - same slmple clau e, Refley:.v:Lzat:Lon applies obllgatorlly. In all '

dther cases, Ref]lexn.vlza‘r::.on fails to. apply because its structur&l _
l descmptlon :LB nqt met. . It :.s easy t0 see how treeS' of" ’ch113*sor17—*“——,
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can be”ésed to\acecount not oniy for the oneration of Refiex"iﬁétion'
but also for Pr‘nomlnallzatlon and Eq —NP Deletlon on the,i sis of. -

fgg accounts th&l

the underlylng se\antlc representatlon for (16&) would be (45) !
(45) ' R e
. Fred . ) o T
\ : ;
WP ~—1P - 3
/ \ ,
x .8, . ) 1
v \NP .

n
3 e L b eenge .
s

o

" :

[ AN AR ¥ ) Vo
. _ | buy\,‘x~i ¥y ride x . ¥ .
o - ' to work _ . b

Equl—NP Deletlon deletes the subaect, x, of the two lowest Ss <
beécause it ;s 1dent1cal with the subject of the maln A of the . '
predicate. A unicorn is 1owered 1nto the posltlonvoccupled,by;Z

' in-the first of the two 1ovest Ss, end ‘the Y in the second of’ these
two 88 is replaced by a pronoun beceuse it is. 1dentlca1 with the .
varlable whose place is taken‘by a unlcorn. Thus, the appllcatlon of
these rules does not assume that there is something- belng referred ,
by the pronoun or deleted NP, as 1s/assumed by a?theory uslng referent-~
jal lndlces. Note ajso that it is the’ non—speclflc and hence mon-
_referential readlng of a unicorn in (16a) that %s represented by (45)
‘Thls is a consequence of the fact that a unicorn. occurs in the tfee
within the scope of want. , The specific, or referentlal réading

can be represented by a tree gimilar to (45) except that-a unicorn
and the operator y are placed above, and outside the scope of, the
predicate want. | o | |

a

We noted earlier the difference between (16a) and (17) and the
fact that in (46a), even on the non-specific reading, the definite  *
pronoun 1t occurs, and it was suggested that -this is partly respons—
1b1e for the v1ew that reference and coreference must in somk sense
be 1nvolved in any adequate account of anaphorlc phenomens. However, -




the deflnlteness of the pronoun\ln such contexts 1s a direct consequence ]
of deriv1ng it from an/underlylng bound varlable. It is 1rre1evant N
-whether the posltlon occupied by the pronoun is.a referentlal one or "
‘. not._ All bound variables are. deflnlte in the sense of 'earrying
back' to a partlcular antecedent .or binder. Thus, for example, (45)
‘fas to ‘be understood as meaning (46), 1n .which the demonstratlves
preceding the bound variables make expllc;t the fact that taey are
~definite. : '

(46) Fred is an x such’ that that that x wants a unicorn t6 be a M such .
that  that x buys ‘that y and that that x rides that y to work.

Contrast (45) with (47) the underlylng representatlon of (17), which
is to be read as (48). -

(47) .

| /, ' ﬁred
v/ \ S y

. want 'W ”’/’,4S-§_‘§‘~§—‘§N~ .
,‘_ . }E’ ///'\‘“-\~\~

.~ . ; ‘/ \ N A/ \S ’

un1corn

'i§r

AN S, N

a
V.- ‘NP N? RN
)

-.bu§/ ‘/L“ ﬁf ) rgde %o work \k f"'

. .
A . . )y . . o
. .
- . R 3
T

;(48) Pred is an x such ‘that thﬁt X wants a unicorn to be a y such

that, that x buys that Y, and.a unicorn to be a z such that
that X rides that 2z to work. ' .

e ] e

k4
T

. .
Here, as in (45 46) the bound.varlables are def1n1te, ‘but s1nce there

is. not. a’ second occurrence of the bound variable ¥ the rule whlch
substltutes a deflnlte pronoun for a varlable cannot apply. Instead
a different rule inserts the 1ndef1nite one into the position

' occupled by the bound variable %z, the condition for this operation
'belng the double occurrence of the fudl NP a unicorn in appropriate
poSitidns in the tree. "It .may be that a more adequate representation
would separate the 1ndef1n1te artlcle from unicorn in (47) and treat

" it as a higher predlcate similar to _some and every in (39a) — a treat—
rwent which would accord micely with the account given in Perlmutter
(197Q) where one and a(n) are argued to have the same source - but
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whatever may be the detalls of a satlsfactory account of underlylng
'1ndef1n1teness, 1t is clear. that deflnlteness can quite. naturally be
represented 1n underlylng structure by means of the 1ndependent1y

| mot1Vated dev1ce of boqu variables. o o e -

.
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3.

Deflnlteness is represented in surface structure -not only by.
‘definite pronouns but-also by the deflpite article and demonstratlves.
In ceértain sentences, such as (49a), there is freé chorge between S
these’ three ways of expresslng deflnlteness, and in each case the |
surface deflnlteness derives from the underlylng definiteness of the
" bound varlables (clrcled) in (49b;~ ‘ S i

that man | that book.
(4-9) a. A man bought a book and later :{t}}ig -man { read’ {tl;g book. ‘}
b. 4 man is an X such that & book is a ;z such that @read )

L misaiisi

S

A ,-r‘.ﬁ.,.;',',‘

For sentences ‘such as this, where appr0pr1ate 1ndef1n1te NPs are
preseﬁt there is no, dlfficulty in giving an account of the defanate
NPs in the surface structure. . The indefinite. .NPs are assoclated
- with underlylng bln&ers, and tﬁe relatlon of blndlng accounts for the ¥
' éeflnlteness of the definite NPs. However, there are sentences such - .4‘
as (50) 1n “which there qre deflnlte\ﬁPs but ‘no appropriate elements ey
o associate with underly ’ — A

\)

e

- That man
. (50) {The man  r bought a book.

How is the definiteness to be accounte¢ for in these cases? ,The
definite NP8 in’ (50) are just as much in need of an antecedent as
" those in (49). ‘Phe difference is that whereas in (49) +the binding
-is effected by something in that sentence, or its underlying structure,_f
in (50) the binding has to be effected from outside the- sentence.
The subjects in (50) 'carry back' not to something expressed earlier
in that sentence but to somethlng efpressed in an earlier sentence
in the discourse or. suppllea frqm the extra—llngulstlc context. Thus
the demonstrative or the pronoun can be used in,a context where the }
gpeaker points 4o & man who can be seen by the audlence. In that case R
the: pointing stands in place of (roughly) I am 001nt1ng to a man, ‘
_whlch contains thet appropriate indefinite NP. leeW1se, the deflnmte
article or the pr noun can be useéd in a context which 1nc1udes an’, '
earlier sentence such as John saw a man end a woman, whlch also, . .
containg the appropriate 1ndefin1te NP. Sentences such as (50), then, ¥

-are not a problem for a theory which accounts for definiteness in

o1 4
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terms of¥ unaerlylng bound var1ables~ ~they slmply draw attention toy?
the need for both a discourse analy51s and an account of the role n
of pragmatics in a grammar.' An adequate account of the uﬁderly:ng'"

. representation of (50) will have to postulate an external binder of

‘the form a man is an x such that ...; and it is this external | blnder o

'whlch accounts for the presupposltlon carried by (50). The exlstence
of & man is presupposed not\asserted because thé blnder is not

}part of the sentence and because - the same external blnder is requlred

-

very, etc. Thusg (54) is not the semantic representatlon of (50)
. ld =L )
(51) .. . ] | ‘Au' : . ,V'._-‘ R
" R ) v./'\NP . . ': L I' :. 1o
. 27\ = NP~ T~s 1 T N
" IR A - N
¢ . ‘/;//’\ . the ¥y V":\\NP ’
: v~ NP . [ /
. gz’\_ N man Y
. ) a 'book A
. ‘
el T N
A | .
buy X 2

by the'neéatlon-of (50). ’ , ! o fﬁ
. ’ . §

A consequence of what s aust been ma1nta1ned is_that deflnlte

:“,artlcles, demonstratlves and definite pronouns do’ not occur in' : .
.semantic representations but are 1ntroduced transformatlonallyr K -

A fortiori, definite artlcles (6r their counterpart the logician's l )
do «not bind varlables in semantic representatlons.“ The only binders
arp nredlcate abstracts. and "uantlflers,lncludlng Qne, two, SOme, -

The varlable ¥ in (51) is bound from out81de the tree (presumably

(51) will have to be embedded in a,larger, dlscourse bree), end since

P Jds bound the is redundant. . However, we can far convenience

sometimes treat trees-like (51) as if they were semantic representat—
1ons, bearing in mlnd that, strictly speaking, the does not bind the
variable’but only serves to indicate fhat'there is an external A

- binder. With this in mind, let us nqﬁ consider some senftences of

the sort discussed in McCawley (1970, 1971) containing definite NPs. *

McCawley discusses pairs of sentences\such as (524,b) ahd accounts .
.for their synonymy by deriving them from a common underlying’structureJ
like (53). . ' e | |

(52) a. The one who- saw the burglar shot him. . '
b. The one who saw him shot the burglar. - B
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’In dealin W1th quantlfled NPs,MeCawley uses bound varlables, ,z etc.,
,and treats the -quantifiers as hlgher predlcates. In his account ofi
- sentences such, as.(52a,b), ‘which contain definite NPs, he uses f
‘ subscrlpted symbols .bo indicate that they are constants, not varlables )

NP°x2
. zC:::::.. "
the burglar

+ . . <

Co ’ ’ N - ’ .
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— i.0., symbdis having specific reference - ~“and 'he treats the
definite NPs not as higher predicates put as gkternal NPs —— iee., |

"NPs orlglnatlng outside the S into which they are ultlmately 1OWered

where .the lowering 18 dete‘mlned Qy the subscrlpted symbols in the
Yower S and attached to.the-3xternal NPs. The .synchymy of (52a,b)

is explaineéd by the fact that (53), the tommon underlylngttructUre,

permits two dlfﬂereht orders of lovering. To get (52&), “the extern£i~

NP marked Xo is flrst shifted into. the position occupled %y Xo in

. the external, NP marked xﬁ, and then that NP is lowered into the

N lowered into the Xq position unfllled and in: consequence it "shows ~

posltion occupied by xﬁ in 32. This leaves the pos1t10n occupied by

X5 in 82 unfilled, and 1nkonsequence it shows up in surface structure
as the pronoun in final position in (52a). To get, (52b), the two

external NPs are moved inte the positions in 82 ocrupled respectlvely
by x4 and X . This leaves the p031tlon occupled by x5 in the NP

—x
T

s

up-in surface structure as the pronoun in the relatlve clause of .

(52b).

There are - several objectlons to this way of accountlng for sentences B
1liXe (52a,b), all of which relate to Mccawley‘s use of constants L ';
rather than variables. First, since’x, andpxz in 8, are not variables" |

- el g KONTT T E T T ot e T ey g
o 2 hrs e

but symbols with speciflc'reference, 82 is not ahpredlcate expression ?

or a propositional function but, as McCawley says, a proposition, i.e., |
somethlng which has a truthvalue as it stands and is not in need of £
heving its argument places filled. - Hence, (53) is a very strange ;
semantic representation including a proposltlon‘together w1th an 3
NP coreferential with the subject and another NP coreferentlal with '\f

in 52 really are constants — expres81cns wmth definite references —

;

" the object. The strangeness derives from the fact that, if X4 and X5 ﬁ
]

)

93
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and 52 really 1s a propdsltlon, the external NPs are unnece@sary
‘Mpxreover, thé 1ower1ng qperatmon will réally Be a 1og1cal_;nference, ,
rather than a derlvatlon of a sentence from its semantic’ repFesentat-.
dion, in Whlch " two NPs_ are substltuted for two other\Nﬁs on the

grounds of coreference.-

spe01fy1ng the reference of the symbols occupylng subject am% |
positions in’ 82, and “in that case, those symbols are varlable‘ﬁw ,
the exterhal NPs blnd. Secondly, if SZ is a proposition rathen?than‘;
‘a predlcate expresslon, there.ls a problem of accounting for what‘
.‘appears to be intuitively obvious, mnamely that (52a,b) attri
the same predicate to their subject as (54d)attr1butes to ‘
obviousness which is relnforced by the fact that (52a,b) ¢
of a 1onger -sernténce such as (54b) in whlch:the same predlcate is
'attrlbuted to -one speclfled person and denied of everyone else. .

, t
(5 5. vesyons ho saw {359 JREEE, shot Bid)

The one who saw the burglar shot him
B {The one who say, him shot the burglar} pbut nobody else dld’

The problem for McCawley s treatment 1s that in the quantlfled'cases _?
- the argument-places in the predicate expresslon sre occupied by ;ﬁi
varlables, but in the definite NP cases they are occupied by constants, ;
with the: result that the embedded S is a proposition not a predlcate A
expresslon.. The sentences of (54) argue strongly foxr- an account ‘ ‘
accordlng to which the same predicate expression can appear in the
semantic representations underlylng both -sentences with quantlflea
NPs and sentences with def1n1te NPs (1nclud1ng Proper names)., As
suggested sbove, such a un1f1ed account is posslble if predlcate
varjiables are bound by predlcate abstraction operators and the varlab-«
les, if any, in the external NPs are bound by quantifiers. (See (43)).
An alQernatlve account of (52a,b) along these lines will be offered

' below. .

%
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A related difficulty with McCawley s .treatment of sentences with
'definlte NPs is that he assumes, what proves to be falso, that' all
hP p051t10ns in such sentences are referential. = This gbaectlon has
beeﬂ\worked out in two papers by Karttunen (1969, 1971) . Considering
sentences such as (55), Karttunen shows (1971) that they are not all
.unamblguous and synonymous as would be predlcted by McCawley 8 account.~

‘ (55) a. The pllot who shot at it hit the Mig that chased him. 24
b.  The pilot who shot at the Mig that chased him bit it.
c.”The Mlg that chased the pilot who shot at it was hit by hlm.




. But since the two descrlptlons areé different, elther .one .could be

On McCawley s treatment, the three sepfences of (55) would all deere |
“ from a 31ngle underlying representation, 11ke (56), and would accordlng- :
1y ve synonymous'and unamblguous. R e ';_Ka}

(56)" | .'-_* v 0 ] . o L ' '“'£
- \ . the pilot who ' th Mlg that ':j"}
L X -hit x, _ ‘shot-at~xé A '_’. - ed %4 o ‘?1 ;7{9
The dlfference between (55& b) is explalned by the ;aet that NP-xﬂ
~can be lowered into the x4 posltlen in 82 and NP'x2 inte the Xy, _‘:“»,g
position (resultlng in- (55a)), or NP:xXo can be shlftedclgto the position. El
‘occupied by X, in Np:xy .and thet, NP then 1owered into the, X4 posltion _:;'
© 'in- Sp (resulting 'in (55b)). The derlvatlon of (55¢), 1nvolves the "
‘passivization of S,, the insertiom of NP: $X, into the p051t10n of: LI T
in NP:x,, and the lowering of that NP ihto the x5 pOBltlon in the ;»"52;
_ passivized 82. However, Karttunen argues that (55b c), though '
unamb1guous, are not synonymous, and that (55a) is ambiguous, haV1ng
one readlng in which it is synonymous‘wlth (55b) end one 4n which it
is synonymous with (550) This requires that there should be two- N
dlstlnct\pnderlylng representatlons assoclated with the sentences e

of (55).°

‘Essentially what,Karttunen s argument "amounts o is ‘this. The -
subjects of (55b c) are both definite descriptions snd therefore -
require that there is a single obaect which satisfies the descrlptlon.»'T
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satlsfled in a sltuation in which the other is not.. Thus the
; descrlptlon whlch forms the subject of (55b) is satisfied so 1ong as_ o
there is a uniqué pllot who shot at the (one) Mig that chased hlm.
This allows that there may be many pilots each of whom was pursued
Eaby a slngle Mlg twhich may be the same or dlfferent for different

. pilots), but it requires that theré should be only one such pilot
* who shot at the.Mig pursuing hlm.; The subaect of (550), howéver, |
- requires that there be a unhique Mig that chased the (one) pllot who f -
shot at it; and this allows that should be many Mlgs dhot at by a Yy
" single pllot (the same or dlfferent for different Mlgs) as long ag .

there is only one Mlg tha* chased the pilot who shot at 1t. Now
i : zg; .
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suppose that of several plthS, each of whom 1s chased by only one |
. Mlg, pilou A is the oﬁiy -one who 'shoots ‘at the Mlg $hat. chases him,
and that Mig is X," Then the subject of (55b) is gatisfied; the pilot
satlsfylng that descrlptlon is A and the u}g that chaseq him is X.
Moreovery the subgect of (55b) would still be satlsfled by A 1f there
- were several pllots other than A who shot at X, as 1ong as none ot them
is a pilot chased by X. -In that situation, A‘would still be "the, only ,
~ ~ pilot wha shot at the Mig that chased him. Howeverg suchha sltuatlon ‘i*
would not satisfy the subaeot of - (55c). Slnce X 13 supposed to be '
shot at by several pllots, there  1:3 ho. such’ person .a the pilot who 7
. . shot at X,. and in consequence X cannot ‘be the Mig who chased the pllot
who shot at 1t._ Further, thpre may be no such.Mlg at all, slnce *there
may be no Mig that was shot at by a 31ngle pllot. Insthat ease, (55¢) -
would be neither true nor false, but (55b) would have a truthvalue '_
. and would be true if A. ‘hit X and false 1f A mlssed X. In & dlfferent
81tuat10n, (55¢) could.haveAtruthvalue and (55b) be neither - true nor
-falsé. Suppose,\for example, that ‘of several Mlgs,_each of whom 1s'1 -}g
_Vshot at by only ome pilot, Mig T is the only one that chases the pllot 3
. who shoots at it, and that pllot is B. Then Y satlsfles the. sﬂbaect ij
of (55c) and B is the pilot who ahot gt it. Moreover, Y would still ¢'~7
.satlsfy the subaect of (55c) if there ‘Wwere several other Migs that ‘ }

" chased B, as long as none of them was shot at by B. But in this,
‘.sltuatlon, where B is chased by several Migs, B cannot be the pilo t
who shot at the Mig that chased him gnd cannot therefore: satisfy
'3lsub3ect of .(55b). And since there need not ‘be any pllot chased by -
only one Mlsa (55b) could fail to have truth value ‘while (55¢) ‘was |
true or false. It follows that (55b,c) cannot be. Synonymous. (55b)

requlres that there be at least one pllot chased by only one Ml@, but

_  this is not required by (55c). On the other hand, (55¢). requires that }1

L there be at least one Mig that was shot at by only one pllot, but this

- ~ is not required by (55b).: By similar considerations, Karttunen shows - i

- - that (55a) is ambiguous and that on one readlng it is- synonymous wmth :
(55b) and on the other synonymous with (55¢).

-

-]
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What Karttunen concludes from this is that, while some positions_
occuoied by pronouns are purely referentﬂal', othexr's are not; and ho
ar"ues that there mast be two gources for- pronouns in sementic reprea—‘

: entaxlon, one glving rise to referential. and the other to non-

26 * _ o L




‘ if referent1al pronouns., In partlcular, the p051t10ns occupled by
" .. indices in the external NPs in- QSG) cannot both. be re;erentlal, ‘and
" the non-synonymy of (55b, c) is, said to be due to the fact that one o
:derives from an underlylng represenbatlon in whlch the p061tlon "
.occupled by x2 in NP: 2Xq 1s referent:al and that occupied by X4, 1n .
R NP: Xy is non-referentlal2 and the other from an underlying represent- if{
ation in which the 31tuat10n is the reverse._ EQ110W1ng the McC dley
account of the semantic representatlons of sentences like (55)’ the
_ $underly1ng represéntatlon for (55b), and. (55&) on one reading, would
" have to be somethlng like (57&), and that for (55¢), and the other
irqadlng of (55a), somethlng 11ke (57b) , where indices indicate :-4“, »
referential p051t10ns and the pronouns occupy non—referentlal p051tlons;

(97).3._". - S ST
| | ' ' : . NP:X

the pilot who ghot  the Wig that
at. the Mlg tha chased x,

X4 hit xa
‘ chaged hlm

e - ' the pilot who the Mig c ased. | B
B I %1 hit x5 _ shot.at_x2 L the pllot who shot at it
- - This would upset the - McCawley program of der1v1ng pronouﬁb from .
e underlylng indices. For, in order to get (55b) from (57=), NP: x2
" must be pronomlnallzed to it, and in order to get (550) from (57b),

NP: xﬂ must be pronomlqallzed to hlm. :

ERF
XA

o . A slmilar case 1ead:|.ng to a s:ﬁn:.lar conclus:.on is d:n.scussed in -
- Karttunen (4969) Whereas, sentences such as (58a,b) present no
problem for McCawley s analysis — they can both be derlved-from a'
. commen underlylng structure llke (59) e there is a problem w1th
‘sentences such as (60). ¢ ‘

_ -(58) ‘d. The man.who 1oved Mary klssed her. . ,' S -_( S
< _ b. The man whd loved her klssed Mary. ' o o o
e Rt S
- - /1\!17 s o
@%klsse . the man ::\E'E | |

loved xa
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(60) The man who loved his wife klssed her..

s
St gy ’m}‘”_:.‘i(ﬂ- RS b

On Cawley s account (60) would derlve from a semantlc representat—,*
~ionj/like (61) and would be synonymous w1th (62) since there are- two‘?i;?

I8

z

ways lanhICh the external NPs can be lowered 1nto Sa. . by O 4
/\\ 7/"”‘5

. NP:x
. . . \ ,‘

x1 kissed x2 . the man who xﬂ s w1fe . ' o

P loved X L 1

. .

Lot

i .

'(62) The man who loved her kissed.hiks W1fe.

T e

But it is- doubtful that (62) can be rnterpreted in the approprlate
way; its most natural 1nterpretatlon is that 1n whlch her refers to'{
some 1ndependently 1dent1f1ed person not 1dent1cal w1th the man*s ‘wifex .
Moreover, (61) requlres ‘that all NP positions be referentlal, 1nclud1ng
the NP his wife in (60) But, as Kerttunen shows, his wife in (60) Fﬁ
cannot be purely referentlal. Suppose, for example, that only one - Lt
men in a given universe of dlscourse loves his own wife and that that'
man is Harry and his wife’ 13 Mary, but that Mary is also loved by }

~ John. ' Then,. in that context, (60) asserts that Harry kissed Mary. | %5
However, though we can conclude from (60), given the facts of the
situation, that Harry klssed Mary, - ‘we cannot substitute Mary for hlS |
- wife in. (60), for that would give us s sentence whosé subject is

the man who loved Mary, a subgect which in the situation in question
is not satisfied since because Mary is: loved by both Harry and John,
there is no such man as the man who loved Mary. The NP’ the man who
eloved his wife means the—own-ylfe-lover, not the man who loved A,
\where A is some 1ndependently speclfled person.» So his wife in (60)
is non-referentlal 1n much the same way as himself is non—referentlal

..in (14b§ and (18a), and thls is fatal to McCawley s- account of its
derlvatlon.}

: . = - N .
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As with the previous case Kar*tunen concludes that if we are to

w

'glve a McCawley-like external NP account of the underlylng representat-:ié
ion of (60), it will have to be like (65) - - L o

(63 - - .
-Xq kisséd'xg . the man Wﬁoy' ~xq 8 w1fe_'

loved hlB W1fe

. A o .
. . N . - O«
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From this we can derive (64) directly, in which the two'occurrences'

of his W1fe, the. fiTst non—referential and the second referentlal,
" have different sources; and from (64) we can der1ve (63),prov1ded there
is a pronominalization rule allowing the second occurrence of his wife -

to be replaced by her under the condition that it is an NP identical
with an. NP earlier in the ‘sentence.
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(64 'me man who loved his w:.fe kissed his w1.f'eo S

But: thls not’ only upsets the McCawley progream of der1v1ng pronouns
from underlying referentlal 1ndlces, it also raises again all the
problems mentloned earlier assoc1ated with any account of smaphora
that turns on NP 1dent1ty.‘ For it is clear that the derivation of
(63) from (64) cannot be. made to depend on the mere identlty of the
two occurrences’ of his W1fe.- There ‘is a readlng of (64) in whlch ."
the second occurrence of hls-W1fe refers to some 1ndependent1y ‘
‘identified person and does not in any sense. carry*back to the first
occurrence. Somehow th1s reading must be distinguished from the
;readlng according to whlch (63) can be derived; and since the first .
occurrence of his W1fe is non-referentlal th1s,cannot be achieved by b
the use of referentlal 1ndices.f Thus, ‘Karttunen* 8 revision of
;Mccawley s semantic representations is not a solution of a problem v
but a reductio ad ebsurdum of that sort .of account of ‘the derlvation,_t
of pronouns. Nor is the trouble conflned to. _pronouns; the same sort
“of point can be made about deleted NPs, as in sentences such’as (65)
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(65) The man who wanted to win broke: his leg.

Suppose that there 1s,1n some unlverse of discourse, only one man who
.'wants to win and that man is Max. But 'suppose also that there is
another man, George, who also wants Max to win. Then we’can infer _ :
wfrom (65) and the facts: of the situation that Max broke his leg. But
.although Max wanted Max to win, he was not the only person who wanted = |
Max to win. We cannot therefore, substitute Max for the missing _ |
subject of win. Max is the man who wanted to win, but there is no ]
such person as the man who wanted Max to win. Consequenfly, the posit-
ion of- subject of win 1n (65) is not referential. Simile: _ points can -
be made about reflex1ves in certain contexts. The problem discussed'- o
by Karttunen, then, is a centrdl and importent one which any adequate |
theory of grammar must solve. It is not a perlpheral issue which ‘can _
- be left until supposedly more central issues have been cleared up, . ‘¢5;
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Karttunen s concluslon that there must be two sorts or‘pronomlnal- k
1zat10n arlses from the suppositlon that there are. referentlal 1nd1oesg:_f
;1n,semantlc representatlons. ‘His objectlon +0 McCawley ;is not that .
there are no referential indices in semantic representatzons, but o
that referentlal\lndlces cannot accOunt for non—referentlal pronouns.

A We have seen, however,;%hat referentlal 1ndlces are not requlred to = S
"account for definite NPs gince deflnlteness is a property of bound }.;}Ef
varisbles. We have also argued that referentlal 1nd1ces, or constants,
in trees such as (53) would render the external NPs superfluous- and
from this. it follows that, since the external NPs are not s erfluous

. but are in fact essentlal parts of semantlc representatlonsuﬁhr j»ﬁqz

, sentences containing deflnlte NPs, referent1a1 1nd1ces cannot ocdur L .

T :n semantic représentatlons, at least not in the-way they do in . (95).:f55;

 The question to congider‘now, then, is whether, if- referentlal 1nd1ces

- are. disnensed w1th altogether, a un1f1ed account of the derivatlon of
-pronouns can. be given 1n terms of underlylng bound varlables.l,P" B

o o

One’ encouraglng slgn is the fact that, by means of bound.varlables
' and the notion of scope, it is a relatively easy matter to account: for g;
,so-oalled sloppy 1dent1ty such as 1n (8a) o .f(; - R B

(8a) Fred washed his face snd 80 did Allce.

.Thlﬂ sentence 1s amblguous. On the non—sloppy 1dent1ty interpretatlon,v??
according to which it means that Fred and Aice both washed Fred‘ _
’;face, the semantic representatlon is (66&), and on the sloppy 1dent1ty e
_-1nterpretatxon, accordlng to which it meams that each person washed ,

hls/her own face, the semantlc repregentatlon is (66b) 7

(66) a. 5

wash % x 8.
’ . face R 'j . _ ; ' 4 ~x,

sThat is, Fred is ah x such that Allce is a y such that X ‘washed x'fifw o
..and I washed x's face. Both Fred and Allce washed Fred's face. ~ :
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wash ‘73(' x' Iface wash k‘ x 8 fa e. «Hf;‘;”:f

‘v',such that X washed x's face. : Fred.washed‘hﬂaacwn face and S
" washed heg own facé. In: (66a), one predlcate abstract 1s'wqthin the
U scope ozf@pe other. Hence, in order tc keep track of»the}v; 1ables, fv‘

- it is necessary to use distlnct‘symools, &vemd §.: But-in ( 6b), .
w,nelthér predlcate abstract is- W1thxﬁ the scope of the otherﬁ° Hence,
o there is no need to: use dlstlnct symbols. If dlstlnct symb ls were
- used, this would hawe no. theoret1cal 31gn1ficance,»anq the nge- or the
‘h‘same symbol in both predlcates makes it typographl ally cle that
' the two predicate expre351bns are 1dentlcal, 1.e., that the same

predlcate to_wash cne's own face is attrlbuted tc bpth Fred and Alzce.

_ f;
‘ Another 1nstruct1ve case is the amblguous sentence (67@9: which 4H
can be taken to mean the same .as either (67b) or (670).f(;l o SR

L~

(67) a. Oedlpus married his mcther ‘but Lalus dldn't. , R
b. Oedipus married his mother but Laius didn't marry her. . . ;
¢. Oedipus, married his mother but.Laius didn t marry his (mother).‘m

~ On' the one readlng, (672) asserts that Oedlpus ‘married Jocastaebut
Laius didn't marry Jocasta. That & the reading- expressed by (67b)
On.the other reading, the' one expressed by (67¢), (67a&_means that
Oedipus. married his own mother but Laius didn't. merry his own mother.u
vOn both readlngs, a predlcate is ascrlbed to Oedlpus and withheld from
" Laius. The difference is 1n the character of the’ predlcetes.f on’
the first readlng, the predlcate is marrz,Oedlpus' mother (= marry = §
- _;~Jocasta), on the se&cnﬂ readlng 1t is marry one's. own mother ({ marry fii
L Jocasta) Given that Jocssta is Oedlpus"mother, we can 1nfer from :
both ‘readings that Oedipus married Jocasta, but only from the first.
. that Laius didn't marry Jc\hsta., Adequate semantlc representatlons
,rli . for the two readlngs will have to be conslstent wmth these loglcal ,
. factg.. This adequacy condition is met by the two ‘semantic representat- i
. .-\¢ns (68&,b),.where (68&) represents the: meaning equlvalent to (67b) '
yvand (68b) that equmtalent to (%;i) ISR :

v
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marry y w

R That is, Oedlpus is an x, Lazr.us ‘is a x, the z who nfothered X lS a W,
‘such that x marrled w and € did not WATTy We | .
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That is, Oed:Lpus :1.s an :r such that the z who mothered x is a pi such - \
.~ that x married Y, and it is not the case that La:x.us is an x such ‘bha:b &

- the z ‘who mothered % is a y such that x marrled 1{7 -
_ In"the treeS1 (66)- the NP x's face was 1eft in that form begause ;
"o a more detai led ‘analysis was not relevant to.the point at issue. But oy ’

!
in the ’cre‘.es (68) the NP x!s mother is unpacked into its more SR




elempntary components'rlt therefore appears as*an " external complex ,
KP whose head NP, z, is assumed to be bound externally as dlscussed
" abave In this case, the binding, 1s achieved- not by a plece of

o

earllér dlscourse but by the background assumptlon, shared by sPeaker i
- and hearer, that " for every person X, there is one and only one person;uj;f
X such that y mothered x. In a centext where this ~assumption was’'not®.
shared, successful communlcatlon would r%ﬂulre a more explicit way of
b1nd1ng the variable. In (68a) there is only. one. occurrence of the
binder x, different. symbols for the other binders are.used because’

- they .are within the sc0pe of x, and }f different symbols were not used
it would be imposs1ble to keep track of the b1nd1ng relatlonshlps..ék-'
But in- (68b) there\are two occurrences of the same symbol x, this is.

t p0331b1e because each is outside the. scope of the other and there is-

in ponsequence no dlfflculty in- determlnlng which variable is ‘bould:

by which binder. By using the ggme symbol twice in (68b) it is pos31b1e
“to represent typographlcally the fact that in that tree the same- .~
'predlcate is specifled twice; in one half. of the tree that predlcate 1s
‘ascribed to Oedipus and in the other w1thheld from Laius. In both

" trees wellformedness conslderatlons requlre that ‘the NP the z_who

I

"7' mothered x be lower in the tree than -Oedipus because it contalns x-,"

~.which has to be w1th1n the scope of“itvs b1nder-x. For the same reason
the NP the 2z who mothered X ln the r1ght~hand half of (68b2/ﬁust be -
' ,10wer in the tree than Laius. However, in (68&) the respective heights A
pf Laius and the z who mothered x is .a matter of 1nd1fference the =
) bredlcate below the b1nder £ in (68a) is equivalent to the predlcatq

 obtained by 1nterchanging Lalus and the =z who mothered x and y and w. '

/-..
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_ The derivation of (67a) from both (68a) and (68b is quite
'istralghtforward. In (683) the:repetltlon of marry tzéether with 1ts ¥,
o%aect W trlggers either VP deletiomn, yielding (67a) when the external :i
NPs are vlowered into their respective pesitions, or pronomlnallzatloﬂ f ,
of the second occurrence of w, thereby yielding (67v). In (68b), |
since theé whole predicate " is rqpeated the second oceurrence can be ;”fg
deleted entirely, thereby 'yielding (67a). Alternatively, if the ’f!"
second speclflcatlon of the predlcate is not deleted and the external i
NPs all lowered into their respective pos1tlons, the result is (67c),-3‘
in which the gecond occurrence of mother is optlonally deletable.

Note. that there is no posslblllty of . der1v1ng (67b) from (68b) or
(67c) from (68a). The pronoun her arlses in (67b) because there is.
only one occurrence of the complex external NP meanlng the 2 who

' mothemdx in’ (68a), and the second occurrence of his arises in (67c¢c)
.because there are two occurrences of the complex external NP. - In
(68a) the complex NP can be lowered into only one .position, that
occup1ed by the first w; the other w must_therefore be deleted or
pronominalize to her.  But in (esbp both occurrences of the complex
‘NP can be lowered, thereby fllllng not only the object p031tlon after l B
- the first occurrence of marry but also that after the second occurrence»
with the phrase his mother. This is- the source of the two occurrences
of his in (67¢).’ Note also that the loglcal inferences mentioned
above can easily be accounted for. In (68a) t;? only mother referred
to is the mother of x, i.e. Oedipus' mother (=J¢casta). Thus it B
follows fronlﬁﬁﬁthat Oedipus married herbutLaius didn't. But in (68b)
there are two mentions of the mother of x, and in one case Oedipus is
~x and in the other Laius is x. So, given that Jocasta is Oedipus' _
‘_mother, it follows that Oedipus married Jocasta. ‘But in'(68b) nothing {
~is said &bout the relationship. between Lalus and Oedlpus mother. Tk

sing trees ‘of the same general Sort as those in (68) to express
~underlying semantic structure, it is easy to account for ambiguous

'~ gentences such.as (69a),.whose two meanings are‘expressed_by (69b,¢c).

(69) e. Only Oedipus married his mother. | ? J
_  be. Only Oedipus married his mother; nobody else married her.
c. Only Oedipus mdrried his mother, nobody else married his _,
: . 34 . (mother).

~
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. it is stated that Oedlpus marrlea his. mother; the dlfference is in
- what-is denied. In (67e) 1t is denled that Laius marrled Oedlpus - o "4
Jmother/hls oW, mother., In .(69a) it is denled ‘that, anyone other than :

_ on
',...and...not..., the two readlngs for (69a) are représented by: (70a,b),
+the flrst representlng-the (69b) reading and the second the (69¢) -

is treated like &ll quantlflers, as a higher predlcate. It is an

: be;treated as semantic representations equlvaient to each other, or
-whether one should be treated as derivetive from the other is left
? [}{}: open here. The distlnctlon between the two readings’ of (69a) can

The amblgulty in (69a) is 51m11ar to that in (67a). In'bogh eeses'

Oedipus married Oedlpus mother/hls own mother} , Assumlng that only -
is not a prlmitlve predlcate but one which derlves from an undeﬂlylng o

readlng. (If nly, were a prlmltlve predlcate, 1t is hard to see how
tge ambiguity could arlse). : ’ ‘

C A/ . . . . ‘ \ V_
SRR ,~\S - , - Oedipus |

' marry - ﬁ( y/*
That is, Oedlpus is an x, the. z who mothered x is a 1, such that
married pA and no u that is not identical w1th x is a w such that w

married y. The variable z is assumed to be externally bound as exp1a1n~
ed above. The variable u is bound by the quantlfler one (- agnz), which -

easy matter to construct a tree semantically équivalent to (70a) in
whlch the quantifier is every and- the negation is inside the scope of
the quantlfleﬁ. The- question whether both kinds of $ree should

.
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‘be expressed in essentlally the same way whether every or one 1s o
taken to be the.quantifier in the semantl representatlons ‘of the
two readings. //9j> ’ -

(70) b?/.'; V- }}" ;l- ,} | . _’ "'  : ~'f;

-

That is, Oedlpus is ‘an X such that the z who mothered X'is a x such that |
X married y, and no u that is not identical with x is a w such that
the z who mothered w is a y such that ¥ married y. As pointed out
above, the choice of symbols for binders {3 arbitrary and has no
‘logical or semantic significance as long as. The correct binding
relations are kept track of. In (68b) it was possible to achieve
‘typographlcal 1dent1ty in the two expressions of the one predlcate..
In (70b) this would also be possible if and were made the top V and
Oedipus occurred in both ‘parts of the conaunctlon, as shown in (71)

36
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Here the predlca e ascribed to Oedipus and wlthheld from anyone not
identical with Oedlpus is expressed twice in typographlcally 1dent1cd1
’ ways. But the dquble occurrence of Oedipus in (74) is a serious’
disadVantame since the tree does not provide for any way of show1ng
that both occurrjnces are to be interpreted as referrlng to the same
person. For thls reason (70b) is preferable to. (71) In (70Db), since

one of the NP posltlons associated with the predicate 1dent1ca1 has t .

_ be within the scbpé‘of x, it is not possible to express the two
occurrences. of ﬁhe preédicate ascribed to Oedipus -and withheld grom
everyone elée in typogrephically.. identical ways. In one. casey, the

-

’ .subaect p051t10n of marry and the’ obaect pos 1t10n of" mother are

occupled by the symbol x, and in fhe other. by the symbol w. The other
posmtions ‘can ;P both cases be occupled by the same symbol since z’
~ in one predlcate is outside the. scope of z in the other and. each
‘ -occurrence of y*is outside the scope* of the other. In these cases, i
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z% is & matter of indifference whether the same or dlfferent symbols
&

e used. It is only in the case of the subject of marry and ‘the obaect
of mother that the requirement of keeplng track of the blndlng relations
necessltates the use of different symbols. This, however, has no

.semantic. slgnlflcance. Desplte the typographical dlfference the same. ’

predlcate is etpressed ‘in both places. Expressed jinformally, the

predlcate in question is: is_an individual who married the woman

who mothered that individual. In (70b) th1s predicate is asserted

to hold of Oedipus and denied to, hold of any other individual. The
essential difference between (70a,b)" is that whereas in (70a) only - .
the mother of Oedipus is mentioned,- in (70b) there is mention both of
the mother of Oedipus and also of the mother of anyone ye care to select
who is not identical with Oedipus, . ‘

The derivation of (69a) from both (70a) ‘and (70b) proceeds“as

follows. The first'stage is to derive (72a) from (70a) and (72b) -
from (70b). o T . "

."

-

(72) a. Oedipus married his hother and nobody not .identical with
Oedipus married her.

b. Oedipus married his mother and nobody not 1dent1ca1 with
Oedlpus marrled his (own) mother,

The darlvatlon of (72a) results from the 1ower1ng of the external NP
Z whouﬁothexed ‘x into the position occupied by the left of the two
occurrences of y. Then the other y shows up as her. In.(7Ob),‘s1nce.
there are two ocqurrences‘of the external NP z who mothered xéw,'both'
Y positions get filled by a full NP, thereby breVenting her from =~
appearlng in surface structure. And since in both cases the object of ;
mothermis identical with the subJect of marry, x in ‘the left occurrence
and w-in the right, the object of marry, in both cases, shows up as
hls mothér in su face structure. Thi's is the derivation o# (72v).
From botl (72a) Jand (72b) we can derive (69a) by inserting only in
place of the sede and...not... We can also derive the ambiguous (73)
from both (70a) and (70b) by fairly obv1ous trandformations,

(73 % Qedlpus maLrled his mother but nobody else did.

The ambigulty in (73) is due to the fact bthat do can stand in for
the secﬁnd o&currence of marry+object in both (70a) and (70b), (On
the accqunt of.non-stative verbs given in Ross (1972), do would be
present above marry in both underlying structures and would show up
in (73) as a result of the delgféon under 1déht1ty of the second




/ occurrence'of arrz+objeot in each case). In’ both (6°a) and (75), O
it is only the- derlvatlon from (70a) that allows the substitution," ._g;f’
“given that Jocasta is -Oedipus' mother, of Jocasta for his mother.,_' ‘_‘Q
On the reading represented by (70b), h1s mother is not a purely - "_-f
referential phrase. - :

If the-account just given is correct, we have shown'that sentences75

such as (69a) can be derived -from two distinct underlylng structures, h”

‘ representlng respectlvely the referential .and the non—referentlal NI
readings of his mother, without hav1ng to resort to a rule of

pronomlnallzatlon of the sort’ envisaged by Karttunen., The questlon

for us to tackle now is. whether a similar Bort of account is possible y%
for the sorts of sentence dlsqpssed by Karttunen, (55) and (60) T ?f
Following the sort of examples we have been dlscuss1ng, let us'. = :g
'cons1der the derivatlon of. (74), whlch raises the same issues as . ;g
Karttunen s sentences, . ’ ‘ '

‘(74) The man who marrled his mother outllved her.__ ot

?hls sentenog presupooses that one and only one man (1n a glven
universe of dlscourse) married his mother, and 1t’asserts of him that- .-
“he outlived her. Let us therefore .approach the derlvatlon of (74)

\ by flrst considering how to derive (75), in which the presuppos1tion
£ (74) is contained as an explicit assertlon.

e

75) Only one man marrled his mother and he outlived her.

;

=M:‘z’£*:ﬁ?*ﬂi=¢ﬂ"~”ﬂ

‘In both (74) and (75) the phrase his mother has to be understood
non-referentlally. Given that Oedipus is the only person (1n a unlverse
of\dlscourse) of whom it is true’that he married his own mother, and .

that Joecasta is Oedipus’ mother, we cannot substltdbe Jocasta for
for h1s mother in either (74) or (75). To do 's0, would be to 1ntroduce’
a new prﬁsuppositlon into (74) and a new assertlon into (75) —~ the '4 -
pres ppos1tion/assertlon that only one man married a partlcular
woman, Jocasta -~ and this. would change the- truth—conditlons of
both tentenoes. The immediate problem, then, is to give an account,
of the derivation of (75) whlch explains why, in this context, Q-
mother nok only cen, but must, be taken non—referentlally. Such an

P
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" account is reasonably stralghtforw,rd if (75) is ass1gned the _ SRS

semantic representatlonW€76)
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" That ig, one z who is a man is an X whose mother is
- X married w- and x outlived Wy

,whose mother is a w such that z married We

a u such that

-

From (76) we can® derive’ (77a) which is equlvalent to (75), but * '%1

we cannot derive the non-equlvaleog (77b) - .‘_:) f’?

(77) . One man marrleq his mothér and outlived her and nobody elge ;
married his mother.,

b. Only one mgn married his mother and outllved hdr, ‘v ;‘ B

o get (77a) we apply Connunction
~the two predicate expressions

Reduction o the S dominating
marry x w and outlive x w. and obtain . . ;

" the complex predicate expression marry and utlive X w.' In “that case oot

- the transformatmon which intro

.
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Qtls blocked, s1nce the compiex predlcate ascrlbed to one man 1s not;

" identicel with the predicae denied to hold of any ‘other man. Hence

:’Elf Qpngunctlon Reductlon is’ apolled as descrlbed the only. sentence v
“that ‘can be derived is (77a). -The sentence (77b) could be derlved
only from a sementic, representatlon dlfferlng from (76) in hav1ng

: the predlcate outlive in the rlght half as well ‘as the left half Ofv,F
the tree. The derlvatlon of (75) from (76) proceeds as follows.,. |
Congunctlon Reductlon formlng the predicate marry and outlive x w o

o is not applled. Instead, only 1s inserted in place of. ...and..not...vt

" . &n the ground that there is a predlcate vhich is ascribed to one manl'

- .and denied. to hold of any other, the predlcate magrz+obaect whlcn,‘“ -
‘after external NP 1ower1ng, is marrz_hls mother (where his mother is .
non—referentlal) The insertion of only thus leaves the predlcate'i
‘expression outlive X w separate from the predlcateoexpress1on B o
marry x w, and in consequence it shows up 1n (76) as he outlived her.fﬂh'
The two external NPs, y who is a man "and u_who mothered X, are -

. lowered respectlvely into- the subaect and object pos1tlons of marr 7
.and the variables associated with outlive become he and her by v1rtue-‘"£ﬂ
of belnﬂ identical with the varlables replaced by the external NPs. o
" Thus the derlvatlon of (75) from (76) shows how. h1s mother can be.
at once non—referentlal and the antecedent of the pronoun her. )

It remalns to ‘be explained why (75) is not ﬂnﬂﬂgious, why his
) mother cannot have a referential reading as well -&s the non-referentlal
~one, as it does, for example, in Q§9a) If his mother could: have: a
. referential 1nterpretatlon i (75) there would be. a semantic '

. representation differing from (76) in the same way as (70a) differs - Lk

~from (70b), from which (75) could be L derived. There can be no doubt:”‘h

that (78) is a- well—formed semantic representatlon° the questlon is
'why'(79) but not (75) can be derlved ‘from it.
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(79) One man marrled his mother and outllved her and nobody else
: married her. : , . L . :

The 1mp0531b111ty of der1v1ng (75) from (78) has to do w1th a
' constralnt whlch it is not -eagy to state on the replacement of
" «..ghd..not... constructions by. ___z. - That there ‘is’'such a constralnt
.‘vfls clear from the fact that, although (69&),1n whlch the subgect LS
' a~ proper name,allows a referentlal as well ‘as. a non-referentlal :
';?{Lnterpretatlon of. hls mother (SOa)allows only the non-referentia o
"fimnterpretatlon and cannot *therefore derlve from the same basef“;"ﬁ"
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‘“[ﬁgxga,only*one man marrled hlS mother.,;‘




fthe replacement of ...anh..not... bv z 1n certaln derlvatlons-

_fff where the top predlcate is the quantlfler one._ Nb attempt is madef;h‘
L here to- state ‘the oonstralnt, it is slmply assumed that there is

: such a constralnt " and that it explalns why (75) cannot be derlved' '
ﬁfrom (78), i. e., why (75) is not amblguous. ' '

4
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‘ Flnally, we return to (74) The essentlal dlfference between
_(74) and’ (75) is that what is presupnosed in (74) is expllcltly
"asserted in . (75) On the thesis proposed earller, presupp091tlon
is essentlally related to thé* notlon of external binding. Sentences'
contalnlng deflnlte descrlptlons or pronouns W ith no expllclt _:'
antenedents ‘were accounted for by assumlng external binders supplled;
elther from -an earlier part of the discourse or from the . extra—
fllngulstlc context._ If this ‘sort of aocount 1s satlsfactory it o,
follows that the only difference between the'semantlc representatlon
" of (75) and that of (74) is that is the case of (75) the semantic
1representatlon (76) is to be thought of as a sentence tree whereas‘l]
in the case of (74) it is to be. thought of as a dlscourse tree. -
~That is, from the part of (76) whlch,means only one man marrled hlS
mother - i,e., the’ part which, relatlve to (74),-is external - )

_ we derive the subaect of (74) - the»man who married his mother. .

" This. gets inserted in the. pos1tlon occupled by Xy the subgect of
’outllve, and W, the object of outllve, becomes her as it does in (75)
-The details of this derlvatlon may be complex, but there is in.
principle no . difference between (74) and (75) in respect of the'
question why his mother is non—referentlal and at the same tlme the

" antecedent. of her.'f It follows that at least for sentences of thls'ps-
sort there is no need %o ‘give up or réstrlct the claim. that pronouns;ﬁ=;

rrderlve from underlylng bound varlables.
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