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between the term sentence as 1t epplies %o syntactic entities and as it applies
to the corresponding entitise in Semantic representetion, The geperelizetion
glven sbove can easily be amended to meet theese cbjections, but it is clearer
as 1t stands, end essentimlly correct.

In order tu meke the point more pointed, T*ve chosen e case in which an
ambiguity 1s resolved; however, nothing important hengs on there being such
resolution of ambiguity--exactly tbe same point could be made by ronsidering
sentences such as those in {EL

{2Ya Never have I seen a crocutg bBloosm in Jepuary.

*Never I have seen & crocus bloom in January.
Often I have seen B crocus bloom io January.

70Cten bave I seen & crocus bloom in Jenuary.
In no wey did I iptend to offend wou.

*¥In no wey I intended to offend you.

In no time Jobhn wes out the door.

®In no time wes Johm oul the door.

oo M A o

Now, what's the problem? We bave a set of rerreshingly ¢leasr judgments,
which are accurately described by & simple generalizetion, The problem is,
how do we huild this simple generalizetion into our grammar?

If we allow free use of globel conditions on rules, then there is reelly
no provlem &t oll--wa simply instaell the geperaslization in our grammar, and
turn to another problem. Hecall what the generselizetion ils--wide scope ifT
SAL, SAT I1ff wide scope. Given globel grammer, the question of where and hovw
to instell this generelization would depend on the rest of the analysis--we
might have s rule of SAL, ¢r we might have MoCawley-type sublect-formation
rules, eccording to which the bese form ia Aux.-initisgl;, we might esteblish
the scope of negatlon interpretively, or we might begin with deep structures
in which scope {s directly represented; but whataver we do, some version of
the generalizetion given aebove can easlly be sat up in the form of a glohel
interrelationshlp of the eppropriate rules or their outputs.

In the rest of this paper I'm zoing €0 &ssume that enmy such solution is
ruied out, for the reason that universal grammer conteins no provision for
globality; insteed, I'm going to search Tor some other solution. This is
not the place to argue the issue of globality in linguisti¢ description, but
o word or tw: of explapation is in order. My rejection of unrestricted glo-
bality bhas the gozl of restricting the expressive pover of the formel devices
sllovwed by linguistic theory--such restrictden has been justified mt length,
primarily an epistemclogical grounds, by Noem Chowmaky erd others. I wen't
repert the argumenis hare.

Those who are unfavorebly disposed towards globality will eppleud my ei-
tempt ta zive e principled and intereating account, within e more restricied
set of assumpiions, of e phencpenon vhich seams, prima fecie, to require glohsl
descrivtion. Those of the opposite persuasion will heve ta relete to whet
follows s an axercise in the suspension of dishelief, in Lthe hope, perheps,
of getiing some g00d aut of tha trenslation of my exemples and srguments into
whatever system lhey prefer.

I'1l elso essume, without further discussion, that the correct enelysis of
the portion of English whicn copcerng us involves & rule of SAI, spd thet the
scope of negation [as well as other operstors) is to he esteblished by rules
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syntactic structures into semantic ones. Wotions such as entallment wiltl be
delfined on these semantlec structures by B logic. We could, of course, gom-
bine everything to the right of the syntax box in {7) and call it the "laogie,”
thereby definlng entrilment ete. on surface structures. The point of the
distinetion between semantic interpretsticn (SI) and logie is to sharpen up

the question of what, in this system, must be learped in the course of language
acqulsition.

I will mesume that the form of the semantic objects is wniversal, although
diffgrencee in morphology end lexicon may leave this level of representation
somewhal short of being a Universal Language. Let's alsgo assume thet the logle
iz essentimlly universel, su ject perhapa to the intlusion of lenguage-specific
meaning postuletes, Thus except vhere they intersect with the lexicon, seman-
tig representation end leogic are universal. But what about the wapping Trom
syntectic Lo semontic representation, i.e. semantic interpretation? Given the
ronge of varietion in surface structure form, {t seems highly unlikely that SI
could be universal,

Hovever, the same arguments from epistemnlogy which dispose us in favor
of m conatraizsd synteawx, should dispoge us in Tavor of & constraeined semantics,

£ the.language learner cen learn to do "any wild thing” in defining enteil-
ment on surfece structures, then the argument thet he couldn't learn to do
equally wild things in defining well-formedness of surfece structure is wemk-
ened considerebly. The paint of the articuletion of theoretical devices in
(7) 4s to allow wa to focus on exectly those perts of the system which are
language particuler {i.e. the lexicon end some espects of 5I), and to investi-
gaote what general prineiples constraln them.

The 51 rules that will be considered in this paper are scope rvueles. T
suggesi Lhat scope rutes should be seen as 1/ essociebing en elemant {or
elements) of the terminel string of a phrase marker with m non-terminal node
in ihat phrese marker, and 2/ trensforming the phrose marker in guestion into
a ne¥ one by weens of certain specified operetions. {There 1% An obvious
parallel with syntectic transformetions, but gcope rules will heve difTerent
properties, at lemst so it seems.) 1

What, them, is the rule that interprets scope of negetion ?

For quite e wide renge of fesSes, the answer cen be given very simply:

{8) Negation zoes on the clmuse that it's in.

Thas {9)a 1s translated {roughiy} as {Q)}b, not (9)e; {5)d is translated gos
{9)e, not as {9)r: :

(9)a Thnet John {3 not happy is cbvious to manv of his friengs.

u {not{John i3 happy)) is otviocus to mary of his Triemds®,
not{{John is nappy} is cbvious to many of his friends}).

For John not to ¥Win the race would surprise many oddsmakers,
(pot{John win the race)) would surprise mapy oddsmeXers.,
not{{John win the race) would swprise marty oddsmakers).

T
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The same is true for many occurances of Po. EE recejves the interpretation

n (T ()

{(13)a Jobn has no Joo.
v not(3 job x){John hes x)
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structure; 2/ we can say that an interpretation rule crestes such 5's prior
to the operation of 3NI; 3/ we can sey that SNI is allowed to upply freely
on opominal domains, with the provisc that ita output must be interpreted as
a cleuse if it is to receive any interpretation at &ll. Since the proviso
attached to option 3 appears to be true in eny event, this cption seems to
be the most promising one, Ono this enelysis, rule (8) holds, except that we
must speeify thet under certain cirecumstances, nodes other then 8 will be
translated as clruses, and rule (8} will be underétocd to say that a neagation
goas on the (node trenslated as a) cleuse thet it's in.

Now consider the sentences in {15) (thase ere from Hovard Laspik’s thesis):

(15)a Senetor Enstland didn't grow cotton to make money.
b  Senator Fastlund didn't grow cotton, to make money.
2 To make money, Senator Bastland didn'i grow cotton.

in (15)e it's clear that the purpose clause is uﬁthln the scope of
negntion; in {15)b it's equally clear thet it is not . This scope differ-
ence correlates with a difference in intenational phrasing (symbalized by the
commz), s Lasnik observed. Lasnik coneluded thet there should be an option-
ality in the aseignment of intonmtion contours, and that ihe SNI rule should
be intonationally constreined. I wish to reject this splution, partly in order
to maintsin some version of (B} as the SHI rule, and partly because I believe
that no guch direct interaction of intonmt:ion and scope is possible-.

Instead, let's suoposs that the same {eetor, namely surface cleuzal stroc-
ture, constrains both SNI and intonetion assignmeni. On this enelysis, in
{15 "to meke money" will be (in surfzce structure) inside the clause on
which the not is interpreted, while inm (15}t it will be outside that cleuse.
In {15)c, the presentential purpuse cleuse is necessarily outside the 5 "Sena-
tor Eastlard dida’t grow cotion,” and therelore only one Scope of negation
and pnly one intonational phrasing are possibic.

If we consider the corresponding sentences withoul negation, we see thal
there iz e third thing vwhich co-varies with negation scoper and intonational
phrising.

(16)a 3enator Eastland grev cotton vo meke money.
b Senetor Eastland grew cotton, to meke money.
¢ To maks poney Senator Eestlamd grew cotton.

In using sentence {16}a, we =re talking abowt why Senator Eastland grew cotton,
namely to meke money. In wsing sentence (16)b, on the other hapd, we are
talking etout what Serator Eastland did, nemcly grow ecktten, and zdding the
eripheral observation that he did it to make money. Likewise ‘n using sentence
?lé)c, we are telking abeut what Senetor Eastland did, only in this case the
remark about his reazon Tor deing it is s prefece instesd of a postscript.
There is no intonetion Ior (16)ec witb which it can ee used exelizively to
comment on why Senator Ezatlend grew cobton.

Let's call thls guestiion of 'what we are talking about" the guesticn of
assartabilit . This term is more than 2 little misguided, since there is no
necessery connectlion with assertion at ell, as can be seen by considsring the
questions thet correspond o (16)a-2. In en carlier version of whis paper [
triad to use the term "information uwnit,” but I've concluded thz' the pre) -ete
assertable Is more intuitive, as long as it isn't teken too literaliy.
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approximetely 85 in (19}, 13 at worst men sd haec erasure, since we increese
the generality of three rules.

(19} T—— :__—-——-I{P_q.___AP
’ aux 2
with would John LT Eappy

Thus whether or not S-eresure by SAI can be made to follow from szome
general principle, it is ressonmable to hypothesize thet it heppens. We now
have 211 ithe equipment we need to suggest B solution for the problems that
started us off on this whole investigation ol scope interpretation.

Before getting to the deteils of that solution, I'd like to ietroduce a
nev set of facts, those relating to the interpretation of sg and ite relation-
ship te SAI. The point of doing so 13 that en exact nnelogy exists betwesn
the case of negation and the case of su, 50 that the geperality, and hence
the interest, of our solution is increased. Also, certain sspeets of the
solution are clearer in the case of so than in the cese of aegatinon.

From the exigience of sentences like (20), ve may conclude that it is
not correct to generate result-cleuses in conjunction with so in the base,
extreposing them to their surface structure position. Imstesd, we should
gencrate result-claugses freely as sentence &dverblals, and Interpret their
relationship to so--of course such Ilnterpretation would be necessary in amy
eveat, under the assumptions we have been making.

(ED) Joho hit his cer so hard so meny times wilh such a plg hammer thet it
finelly started.

From the sentences in (21} we sse that there exist scope ambiguities with so:

(P1)e HMary claimed that Bill was so weird {(that he ate ants.
%that we didn't invite him to
dinner,
b 3o welrd did Mary claim Bill to be 5that ne ate ants.
' that we didn't invite him to
dinner.

When ve say "Mary claimed that Bill wns so weird thet X," there are two
possible ways for the relation of gg to its result-cleuse to be established.
The two rcsult cleuses that I've given in {Zl)a are ipntended to suggest this
difference, When we sgy "Mary rlaimed that Bill wes so weird that he ate ants”
we mean that Mary claimed s certein thing, namely. Bill is so weird that he
eats ants. When we sgy "Mary cleimed that Bill was 50 weird thet we didn't
invite him to dinper," we memp that the extent to which Mary cleimed Bill was
weird was 50 great that we didn't invite him. In the first case, the scope

of the so is confined to the complement of clalm, whercege in the second cas=,
it extends over the uhole sentence. HNow, if we prepose the AP, sus in (2106,
521 is oblipatory, and mlso, one of the readings venishes--ihe only interpre-
tation possitle for {21)b is the one in which 80 tekes scope over the whale
sentence. Thus to say "so weird did Mary claim Bill to he that he ate ants'
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ts to sey that Bill's diet resulted from Mary's assertion.

¥hat should the ruls of scope of so interpretation (SSI) bet

Tnere are three facts to be considered: 1/ §0 lnvolves some sort of
quntification over degrees or extenta; 2/ there cen be many sa's to one
result-clauge, slthough ail of them must bg in one surface clau.;e'; 3/ there
¢an be no more than one result-clause per gp-clause--thus the sentences in
(22) ere impossible:

{22)e ¥The class-of-gll-elasses paradox wasd 3o devagtating that Russell

became depressed, that Frege abandoned his work in logic. ,

b ?The c¢lass-of-all-classes paradox was 5o devastating thet Russell
became depressed and that Frege sbandoned his work ia logic.

To capture fact 1/, we propose a trenslation as in (23):

(23)e The noise was so louwd that John jumped.
b (so)(the noise was x loud)(that John Jjumped)

Just as in the case of mo-interpretation, we leave open the further interpre-
tation of go (l.e. how it binds its variable(s}, and vhat follows from its

relationship to its result clause).
To capture fact 2/, we must sllov the S5I rule to esteblish one sementic
3¢ for amy number of gurface structure so's in e given clause:

(2%) translatien of (20): (so){John hit his car x hard y many times with z
®ig & hamner}{that it finally etarted)

This correctly suggests thet in (20) the effect of the so's is, so to speak,
cumuletive. That is, the fact that John's car sterted was the combined result
of foreca, frequency snd hammer size, and need not have resulted frow any of
these factors individuelly.

We cpo capture fact 3/ in the definition of 8o0-- the only way $o can
correctly relate to & result-cleuse, we suggest, is in a structure of the Torm

{23} (so)’% Ry e Xpge s Q(that §)

Returning to the santen¢es in (21}, we =see that the rule of SSI is really
rather 1ike the rule of SHI6 except in sllowing multiple surfece so's to be
mapped onbo one sementic 5o0°:

{26) s¢ goes on the clause that it's in.

Ona of the readings ve clmimed for {(21}a, the one in wbieh £0 tekes wide
Esope, is anomalous with respect to rule (26). That is, the predicted trans-
latioe 1s (27}a, but the resding represented by (27)b is also possible:

(27)a clatmed that {{so)(John wea x weird){that ve didn't iavite him)
v {so (Mary’ vlaimed that John was x weird)(that we d1dn't invite kim)

T must admit that I have no partieular trouble 1o getting this non-predicted
resding. However, if we change "cleim” to "make the claim, " or substitute &
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verb with a little mare semantic meat on 1t, ssy "ammounce,” then the wide
scope reedling becomes impossible:

{#8)a Mary made the claim thet John wes zo weird thet we Jdidn't invite him
to dioner,
b Mary enncunced thaet John was so weird that we didn'l iavite him to
dinner. '

This range of facts Is exactly like the range of facts coneerning extrac-
tion rules that Nomi Erteschik discussed ip her thesis. The most renscnable
conclugion 5eems to be that rule (26) is basically true, but that certain
verbs, e.g. claim, may recelve g translebion which makee them transparent to
ceope rules, and that the feature which marks them as {in this cense} trans-
parent also ceauses them to offer free passege, et least as & matter of per-
Tormence, to gyntactic rules which would otherwise be Dlocked.

Continuing the anelogy with scope of negation, we observe that 8o some-
times must toke scope over a nominal domein interpreted as a clause:

(29)s The forecast 1s for so much rein that the river will floed.
v The forecast is for {{zo)(x much rain happens}(that the river will fiood))
C (so)(tbc forecast is for x much rain)(that the river will Flood}

Sentence (29)a ic most reesonebly interpreted to mean something like {29)b,
rather than (29)c, which would tell us thet flooding would depend on the
extent of the weatherman's prediction of rain, ss oppogsed to the extent to
which rain eclueally fell. However, the {29}c interpretetion, while sbsurd,
ig quite possible.

The connection of scope of $0 wlth intonational phrasing and assertabll-
ity 18 established by considering the sentences in {30):

(30)a Caesar sdvanced {,) with so meny legions that resistance wes impossible.
With so many legions that resistence was impossible, Caesar sdvenced.
With =0 many legions aid Caesar advance that resistance was impossible.
?With 5o many legions that resistance was impossible did Ceesar advance.
e *With so many leglons Ceesar advanced that resistance was impossible.

[=T s I =

There are two different possible articulmtions of the ifnformation presented
in (30)a. I may say whet Cnesar did, namely edvence, and add thet he did it
in a certain way, namely with lots of legions. In this usaege, there would be
an intonational comms before the PP, On the cther hand, I may sinmply say how
Ceesar advenced, nemely with lots of legions. In this usage, thers would de
no comna before the PP

In (30)o, the only possible articulmtion of information is comperable to
the first one menitioned gbove. When I say (30}, I am talking ehout what
Ceesar did, with a-preliminery aside mentioning how he d4id it. An iotosation-
rl comsa in Fragt of the main cleuse is obligatory. (30)b cannot be used
simply to make & slatement about how Caeser edvanced,

In {30)e, the only possible articuletion of informatiocn is comparable to
the zecond ogption mentioned reletive to (30}3. When T say (30}e, I'm talking
about how Ceesar aedvanged. Here no intonaticonal comma zfter the PP is possible.

On to the long-awaited solution.
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(35) [ [' with no job -] John would be happy A ]
5P PP &

The A in the AP is intended to indi¢ete vwhere the PP is to be interpreted.
The result of no scope interpretation on (35) 15 something like {36}

(36) (oo job].[gigpuith xP;][;Jchn would he happyzxé]g]

Fov, in order for the PP to receive an interpretation, some kind of 51 rule
is going to have to relete it to its proper place. Let's say that this iz
done in the mast straightforwerd imagina®le way, namely by pubting it there';
this would yield (37):

(37} (a0 jab) [_[SJohn would be happy with xs]_g:l
S

{37} is precisely the kind of structure that rules (8) and {26) were intended

to block. 1t contrasts with the cutput of the compareble rules for (1)b, which

would be {38):

{38) (no job} [_Hould John be heppy with xﬂ]
S 2

I'm essuming here that the regulerities described in (8) and {26) arise
hot berause of conditions on the ocperetor-extraction rules themselves, bul
rather because.of conditions on possible relationanips beiween quantifiers
and their varimbles in the represerntation which is the outpul of the ipter-
pretotion rules. I believe that e strong argument can be made that the con-
ditions in fect do work in this wemy; for present purposes, that argument will
have to be in the form of an I0U.

The mnelysis we've just given {of the relation of scope to SAT} covers only
structures im which ‘the preposed element happens to pe g FP, but it generalizes
vithout spparent difficulty to other cases.

Even generalized, hovever, this anlysis solves only one of the problems
that we raised st the beginning of the discussion: tha problem of how o con-
strein srope interpretation rules. We've smid nothing directly abouat the
rroviem of ruling out cases like (l)f, vhere SAY gpplies in the absence of
presantential so or no.

Since this paper is nlresdy too long, and since my idess for a solutiom to
thie Jas% problem are less than crystal cleor, I'll spare the readaer a deteiled
presentalion of my thoughts on the metter, end limit myself to suggesting a line
ol inguiry. S5ipce, under cur anulysie, the root § !s pruned In such cases,
Assertability is lost, To be acceptable, a sentence must heve not only = reeding,
but also some speech ect potential., Therefaore, the result of SAI will be un-
fit for jervice unless rescued by some higher operator. In this respesct the
adventage of negation over e.g. exiztanliel gquantificetion iz obvious--there
ic pleusibly e specch gct of denial, but none of existential generalization.

Whet is happening with s I lesve the reader to ponder. While {s)he is
daing so, I would like to pey & .few of the intellectual debts I ran up in
writing this paper., I owe thanks to & lot of people--egpecially to Avery
Andrews, fuar pointing cut to me the esmbiguity of a semtence similer to (21)e,








