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PRONOUNS AND VARIABLES
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It has been known for a long time that the role of variables in
symbolic logic strongly resembles the role of pronouns
in natural languages, although it seems that logicians have general-
ly been more aware of this than linguists. Among others, Willard
van Orman Quine and Peter Thomas Geach have repeatedly drawn
attention to this fact.” For a student in symbolic logic, it is very
important to grasp this relationship between pronouns in the verna-
cular and variables. Many linguists have recentiy also become in-
terested in the matter for the following reason.

In early transformational studies, it was generally assumed
that pronouns were to be derived from underlying ordinary NPs by
a transformation. The difficulties in this approach are by now well-
known, ¢ I pronouns cannot be derived, they must be in the base and
the restrictions on possible pronoun-antecedent pairs must be ac-
counted for in some other manner. There are at least two ways in
which one may try to achieve this. There is a school of thought
which holds that coreference relations are assigned by interpretive
rules at some point in the derivation of the sentence. > The difficul-
ties in this approach seem mostly the same that were unsolvable in
the earlier theory of pronominalization. The other possibility is that
coreference is marked in the base and that pronoun-antecedent re-
strictions perhaps can be stated in terms of well-formedness con-
straints on P-markers. This line of research is now being pursued
by Emmon Bach, ?

But what is then the underlying representation of a pronoun? It
does not have to be specified with respect to number, gender, ani-
mateness, or the like, these features being predictable once we know
what the pronoun refers to; a plain referential marker is enough.
This brings base structures a step closer to the austerc formulas of
predicate calculus. But what kind of referential marker is it?
Emmon Bach (1968), James D. McCawley (1967, 1968) and many others
have argued that it is not enough to have referential constants, say
integers, but that there also must be referential variables, bound
by quantifiers that act very much like quantifiers in symbolic logic.
It just might be that referential indices really are bound variables.

lsee for example Geach 1966, p. 111,
ZA concise summary of these is given in Bach 1969,
3See Jackendoff 1968, Dougherty 1968,

4Ba ch forthcoming.
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How else, for example, would we account for the faétf,i'[ﬁh t (la) is

ambiguous but (ib) is not?

(1) (a) Every boy in town loves some girl.
(b) Every boy in town loves some girl but Mary doesn't hke her

It appt,ars that there are many reasons. for behevlng that the

connection between pronouns and variables is even deeper than log
hink. Let us now go into more detail. Con-

cians were inclined to-t

sider example {2).
(2) The man who loved Mary kissed her.
Accordmg to McCawley (1967), the uhderlying representation of (2)

would be something like (2).

(3 S
/\\
Proposition NP:x : NP:x,
- '
kissed (x , X ) the man who 1oved Xy Mary

e translated into ordinary predicate calculus

- This could probably
1s the dxstmctlon

as (4), although the latter representatlon concea
between the proposition and the two referring expressxons.,ﬁ
who loved xi and Mary. '
(3) = x =y [kissed x, y) . x=(n z)[man(z) . lowed(z', y)] = Mary]

'Somc_ x Kissed some y and this x is the man who kxssed y and y

is Mary' :

In the course of the derivation of (2) from:(3), the two noun phrases
are substituted one by one for a variable that bears the same sub-
script. By replacing the first term in the prOposxnon by NP: %) and
the second variable by the second NP, we eventually get the P- marker
in (5), which is the underlying structure of (6).

(5) . S

/ﬁ\-&p
.xz

NP:x kissed

Mé,'ry )

tfc man who loved x. :
(6) The man who loved her leS(’d Mary :
But we-also have the choxce of substxtutmg the NP “Mary

the x. in the proposition but, for the term x; in the'd e
the nfan who-loved x,. In'this case we get :Ee mtermedxa;e repre-

sentation in (7). which eventually will yield the orxgmal sentence (2)..

N/I:(\ kissed x,
the man who-loved MaTy
(2) The man who loved Maryi ,

There ‘are ‘obvious advantag‘,
For example, the synonymous. ‘sentences: (
derlying representation:(3). There is also 1o nee ’
lization rule of the traditional kind, since rema

L
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become pronouns. S0 far so &ood But let.us' now see whether
there are any cases where a pronoun cannot be derived from an
underlying bound vanable ‘Consider- what happens:when we .re-
place Maryin{(2) by a phrase such as" hls wxfe, where his is to
be understood in the sense 'his own'
(8) The man who loved his wife kxssed her.
This would have the underlying- xepreSDntatxon in (9).

) SiiiTe s |
Proposition /NP\\(L , NPix,
kxssed(x , xz) ~the mayn who. loved x2 x,'s wife

This P-marker apparently translates into predicate calculus as
(10).
(10) 3 x 7y [kissed (x, v) . x = {(~+z)[man(z) . lloved(z. v}l
= (Y w)wife(w, x)] o
'‘Some x leSEd some .y and thxs x is the man who loved y and
this y is x's wife'

It is not 1mmedlale1y obvlous that there is anythlng wrong with
the above analysis. However;: letus consider (9) and (10) a little
more carefully, They co ain the def:mte descrxptlon the man who
loved x; where x5 of o represents the person who is this ‘man's
wife. Now, there ar ain.p esupposxtlons that have: t6 be ful-
filled when a‘definite desc on uch as this is used. “Totake an"
old example, any sentence contalmng a reference tothe present kmg .
of France is out.of plan~ when there is no king of France. It would
also be mappropnate in-case there were two recogmzed kings of
France. Similarly, ‘the ‘phrase the man who loved x, , where x,

' names some. person, presupposes that there be one “and only one
person to whom the de5<‘r1pt10n fits in some limited universe of dis-
course. - What this means. is that whenever someone utters

“his wife kissed her.

tthe ma € f@rrcd to'is: the one’ and only man
C rred to.as hlS wxfe. At least, this
is how things should be, 1i~the u.nderlyxng Structure of (8) is as given
in (9) and the NP x's wxfé ‘replaces the term x, in:the man who loved x5

In order to se¢e: if this ‘really is true, let'us set up an arbitrary,
small universe of" dxscourse, such as in (1).
(11) ‘loves , is- -wife -of
Harry T "Mar,y' — - —3 Harry

John T Betty - John
We have four people. Harry, John, Mary, and Betty The following
facts are supposed to be nown. Mary is Harry's wife, Betty is
John's wife, Harry 1oves Mary ‘and Betty but John just loves Mary.
To be sure - it is an unhappy and: corfusing situation, ‘but qulte possi-
ble in real life. We observe that Mary-is loved by two men: Harry
and John. For that reason, it would be xnappropnate to refer to
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eiither one of them as the man who loved Mary. 'On "the basis of
the above data, one could never find out which of the
meant in (2).

o men is

(2) The man who loved Mary kissed her.

From what was said about the presupp051t10ns ‘associated wi
(9), it follows that (I1) is just the kind of sxtuatxon where it should
also be mappropnate to say:

(8) The mahn who loved: hlS wife - kxssed her.

The argument would run as follows. If the: man: who lo»ed his
wife refers to Harry, then the NP his wife refers to ‘Mary; because
Mary is Harry's wife, But this cannot be right,. because we _)ust
observed that there was no man we could properly descrxbe as
ythe man who loved Mary.

"Of course, this reasoning.is rallacxous There is no difficulty
at all in interpreting (8) in the context of (11). O'f'th'e two men, ‘only
Harry loves his. wifey namely Mary “In this context. (8) is Just
another way of saymg that Harry kissed: Mary:

“We see now that, after all, (9) cannot be a cyorrect analys1s of
(8). since one ‘of the pr ,.»upposi,, ons that go with (9), namely that
'there be a unique man who loved x5, does not have ‘to be fulfilled '
for (8) to be mterpretable On the othc,r hand, Cwe. ‘notice that m the
case of ) : :

(2) The man who loved Mary klssed her

the proposed underlying structure (3) quite correctly entaxls that
(2) should be-inappropriate in. situations such as (11) ,
But what is then the correct analysis of (8} e have shown that:
(8) ‘may be perfectly appropriate‘while the NP i
changeable with another NP, say, with the” pro ,
though the two NPs seem to refer to the same person.
' we cannot assume that underlymg the NP his wife: there is
ential marker x, which:is replaced later mescrlptf
A referential markcr in this po: .1t10n is _)ust like a p
‘has the same undusxrab]e consec ces. Wha’t th,ir lure of sub-
_stitutability means is that the P the man who loved his ‘wife is ‘what
Quine. (1960) calls an opaque construction'.” By his deflmtxon, an’
" opaque construcuon is one in Wl'nch you cannot m genera]. replace a
singular term with another core-ferentlal term ut-disturbing the
truth value of the containing semence. It wasi actuall; ‘the present
type of problelg\ Quine was dxscussmg.;’ but ‘his-definition apphes
nevertheless.

58ee Quine 1960 §5 30-32. v
6. What Quine was studymg were expressions. of !

tude', i.e. sentences of the type A beheves tha
that p. i
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In Quine's terminology we say that the term inside an opaque con-
struction which cannot be replaced without alterlng ‘the truth value
of ‘the sentence, ‘the NP Hhis w1£e in our case, is not in a 'purely
referential posxtxon :

Now what is it about the NP the man who loved his w1fe that
makes it an opaque construction? It-is ubvlously the supposed re-
flexivity of his. In our example, we have assumed that the pronoun
his. and the noun phrase as-a .hole are coreferential. But if we
do not take his'in the sense of 'hiscown', the construction becomes
referentially transparent, For example, suppose that we take his
to refer to John. In the context of (1l), sentence

{8) The man who loved his wife kissed her.
's now equivalent to
{12) -The man who loved Betty kissed her.

The NP his wife is freely mterchangeable with any coreferential NP
as long as we do not mean 'his .own’

It seems that the kind of opacity we.are discussing here is limited .
to constructions of the type which tradxtxonally would be represented
as in (13).

(13) ' NP.
NP S
"
NP

The circled NP, his wife in our exémple, is the one that is not in
a purely referential pesition. - Or - to use terminology proposed
by Keith S, Donnellan (1966) - it is to be understood attrlbutxvely
and ‘not referenually

Let us now ‘20, back to our attempt to represent the underlymg
structure of (8) in the type. of system proposed by McCawley. _It
is now clear that instead of (9) we would have to write something
like (14), which probably: would transiate into ordinary predicate

7 It makes no difference whether the top NP is definite - as.in our
examples - or indefinite. Inthe context of (11) both Harry and John
are ‘men who loved Mary', but only Harry is 'a man who Ioved his
wife', :
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calculus as (15).

ua “~— —
Proposition NPV\
kissed (xl, xz) the man who loved his wife - x's wife

(15) 3 x 7 y [kissed (x, y) . x =(12z)[man(z) . loved (z; '(7w)wi£e k
(w, 2) ). y = (1)wife(v, x)
'Some x kissed some y and this x is the man who loved his
wife and this y is x's wife"

This representation seems unassailable on semantlc grounds,
however, to derive

(8) The man who:loved his wife kissed her’

we obviously would need ‘'some sort of pronommahzatxon rule
Otherwise, we would only get (16).

i

(16) The man who loved his wzfe kissed his wife.

What is puzzlmg about (8) is that his wife ; in a non- referential use
can nevertheless be the antecedent of a pr pronoun that is outside the
opaque construction. . I know of no way to indicate that kind of core=
ferentiality in McCawley s system, if referential markers are .
bound variables. We have to conclude that, if base structures are as
.close to being formulas, m symbolic logic as we'have assumed, then
there must be .a pronommalxzatxon rule, but at the same time we
don't quite know. how to state it. Since (9) cannot possibly be a cor-
rect analysis of : i :

(8) The man who loved his Qifé kissed her}

there also must be some constramts that prevent the latter from
bemg derived from(9), say, some restrxctxons_on the ,,r,gpla,cement
of variables., ' : &
It is not just the case that ‘we have definite descuptxons that are
non-referential, . What makes the problem worse is the fac¢t that
pronouns ‘can aloo be used non- referentially. Suppose that we inter -
change the NP his wife and the pronoun her in (&) This results in

(17).
(17) The man who loved her kissed his wife:

But this is an example of the type of sentence that was discovered
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tional assumptxons about prono,,nahzatlon, ‘they: could n
rived from finite underlyifg structure. In another context I have
already pointed out .thatithe madequacy c)f all prOposed solutions to
‘the Bach-Peters paradox is due to the fac
pronouns appear in positions which are not purely referential:’ Sup-y"
pose that (17) is to be interpreted in the context of (11) If it is in-
terpretable at all, (17) is equivalent to - :

that in these sentences

(8) The man who loved his wife kissed her;f

which in turn is equivalent to saymg that Harry kissed Mary

But notxce that in interpreting the marn oved her:in (17) as re-
ferring to Harry, vre do not take the pronoun her as referrmg to
Mary. “What her stands for is.the descr1pt10n his wife, not the pe:'
son that mlght be referred to by this’ description. On the other,h d,

the pronoun hlS in hlS wi é must refer to Harrry and'not to the des

They also turn up in the followmg example'é. .

(18) - The man-who gave his paycheck to his w1fe waswiser than :
the.man who gave- it to his mistres T
(19) I am going to give ea;h of you a ,cookxe. If,someone'fdde'sn,',t .
want to eat it now, he can s;ave—i_ft_—fbr},lat,er. '

Looking at(18), it is obvious that, in some 1ntu1t1ve sense, t}ie
‘NP his paycheck is the antecedent of the 1t is’
;,not the case that his ;

case we i,'[ntér,p"'rete, ]
mean 'somebody else's’, the prcmoun
referentxallx ‘and therc is.but one paych
referentxal use of ‘pronouns that'we do not presently know how to
handle: - Other than that, [ do not see that there is anythmg specxal
““involved in the Bach ‘Peters sem ences. .

8 In Kartlu' en 1969, 1 have argu'
such as The pilot who shot at it hit :
in fact ambxguous, 5o that either one of the two pronouns can be un-
derstood non- reierentxally : g g




‘If deep structures
in predicate calculus as has been suggested
must be derived by deletion.

the. ver acular" 9 : close to ]

there are pro

3 Geach 1966, p. 1z,




116

BIBLIOGRAPHY

Bach, Emmon (1967) "Problominalization-I-IL. " Mimeo.

, (1968) "Nouns and Noun Phrases,' in Bach % Harms
{eds.) Universals in Linguistic Theory, New York: Holt, Rinehart & :
Winston. . N ; ' =

(1969). "'Anti-pronominalization. "~ Mimeo.
{(forthcoming) "Binding."

Donnellan, Keith S. (1966) "Reference and definite des’criptionsy’fy
Philosophical Review, 75, 281-304. ! o

Dougherty, Ray C. (1968) "A Comparison of Two Theorieé of 'P'ij'onorxyx- .
inalization and Reference. " Mimeo.

Geach, Peter Thomas (1966) Reference and,,ngeyrality. An Examina-
tion of Some Medieval and Modern Theories. ‘Amended Edition.
Ithaca, N.Y.: Cornell University Press. :

Jackendoff, Ray S. (1968) "An Interpretive Theory of Pronouns and
Reflexives,! Mimeo.

“Karttunen, Lauri (1969) '"Migs and Pilots.'" Mimeo.
McCaWIey‘, James D. (1967) "Where Do Noun Phrases :Com}e F’x'-orri?:"'-'

to appear in Jacobs and Rosenbaum (eds.) Readings in Transfor-
mational Grammar. " T

(1968) " The Role of Semantics:in a G,’r,c',xm_ryr‘xar,,"‘l in
Bach % Harms (eds.) Universals in Linguistic Theory. New York:
Holt, Rinehart & Winston. : : T

Quine, Willard Van Orman (1960) Word-and Object. Ca’mbridg;e’, Mass.:
The MIT Press. S : ¢ R L




