CHAPTER 1V

Representing Scalar Implicature

From a discussion of the local pubs and eccentric things overheard therein on Islay, an island
in the Inner Hebrides off the coast of Scotland: "Just two things overheard recently: 'How many
tractors have you got now, Angus? 'l have two - and another one.'"

New York Times Sunday Travel Secton, 10 March 1985

The only serious formal account of conversational tmplicarure in general and of quantity
implicanure in particular is found in [Gazdar 79a]. In his computational solution to the
PROJECTION PROBLEM,’® Gazdar formalizes Hom’s scalar predication as SCALAR QUANTITY
IMPLICATURE. Aspects of this formalism can be adapted for the representation of scalar
implicature,

In this chapter I will propose a representation for scalar implicature within the more
geoeral representation of conversational implicature laid out in Chapter 2 - based in part upon
Gazdar's formalization of Horn. In pamicular, I will adopt Gazdar's approach 1o utterance
representation and his syntactic approach to the derivaton of guantity implicatures. However,
conra Horn and Gazdar, I will propose a representation of the epistemic force of scalar
implicature which differs critically from representations of scalar predication and scalar
quantity implicature. Since | will propose a new definition of the orderings that supporn scalar
implicarure in Chapter 5, I will continue to use ‘ordering’ where Gazdar employs 'scale’ and ©
substitute & for Gazdar’s variables denoting scales except where discussing Gazdar's work on
scales in pardcular.

T*The probiem of how the vatious meanings licensed by the conjuncts of conjoined sentences are inherited by the
0njsnction.
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4.1, Representing Quantity Implicature

Gazdar describes a method of caiculating utterance meanings by defining functions which,
for any utterance, will produce sets of entailments, potential presupposidons, and potential
implicatures which the speaker of that utterance might license.”® The actual meanings an
uterance licenses are then calculaved by incrementing the current comnrexs first with the current
gtterance’s entailments and then with its potential meanings (in a particular but not explicity
motivated order). Meanings that cannot be added without making the conrext inconsistent are
deemed to have been canceled by the context,

To demonstrate his general scheme, Gazdar chooses Hom's notion of sealar predication as
one example of the conversational implicatures he will calculate; he terms Hom'’s phenomenon
SCALAR QUANTITY IMPLICATURE. However, in adapting scalar predicaton for computational
purposes, he is forced to make certain simplifying assumptions about the phenomenon. In
partcular, he implicitly adopts Horn's initial entailment definition of scale (which, as we have
scen in Chapter 3, Homn himself recognizes to be inadequate), although he claims to have
abandoned any 'semantic’ definition of scale in faver of assuming that scales are 'given’
(Gazdar 79a:58].

4.1.1. Representing Scale

To support the computarion of scalar quanity implicature, Gazdar must formulate a more
precise account of scales and values on them. His first task in this enterprise is to formalize
Horm's notion of scale. After unsuccessful anempts w define a more satisfactory means of
fanking urterances,®® Gazdar in effect adopes Horn's enmailment definition of scale - augmented
only by the constraint that scales be formed from values drawn from a single domain. So, for
#>1, ar a-tuple of EXPRESSIONS®! <€pey... 04> = SC is a quamitative scale for Gazdar iff each
member of S¢ has the same DOMAIN OF SORTAL APPLICABILITY®? as every other member, and
¢, & are ranked by entailment 8 Gazdar does not suggest how these scales may be derived or

imﬂnﬂ initially tetmed potential it it ial impli im-pli
s presuppositions pre-suppayitions and potential implicatures im-plicatres to
distinguish them from actual presuppositions and implicanres,

MSee Chapter 5 for a fuller discussiog of Gazdar's aftempls At rankion.
" Mg Seerion 4.122.

& WO expressions have the wame domain of sortal applicability if they are subject to the same set of selection
ragictions [Thomason 72],

..snﬁhaﬁgﬂnﬂﬁf from stronget to weaker, ¢.g., all/ some.
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how they may be identified from utterances. In effect, he is forced to assume that they are jug

‘given 1o us’. Below, [ will subsitute <egey,....¢,> = O for Gazdar’s scales.

4.1.2. Representing Utterances

Gazdar argues convincingly that conversational implicatures should be calculated from an
utterance's semantic representation.  Reading implicatures from lexical items in surface
strucrure is inappropriate from both a theoretical and 2 practical point of view. since to do 50
equates conversational implicature with conventional meaning -- as I discussed in Chaprer 2,
Particularly when we extend quantity implicature beyond Hom's canomical orderings, this
approach is inapproprizte for the derivation of quanuty implicarures, since values in such
orderings are conceptual rather than lexical. In additon, even if it were possible to anticipate al)
the lexical items that might be employed to license scalar implicature, such anucipation would
require redundat listing of synooyms for lexical items referencing 2 common value. So, the
scalar implicature licensed in (73a), that

(73) A: I think you would have to get it from the instructor for the
course...
B: For which course?
a. A: Possibly from both courses.
b. A: Maybe from both courses.
‘for all A knows not certainly from both courses’ might also be licensed via the response in
(73b). Reading implicatures from lexical items would involve a distnct analysis for (73a) and
{73b), failing to caprure the obvious generalization.

Also, Gazdar demonstrates that implicatures cannot just be read directly from the concept
or proposition realized by an umerance — i.e., from the utterance’s semantic interpretation.
Different unterances may realize the same proposition (have the same tmith-conditons) but
convey quite different implicatures, as we saw exampies of asymmerric and in Section 3.1.1.1,
Given that conversational implicatures art nondetachable (Condition 5 from Chapter 2), it may
not be immediately clear how conversational implicarures that do not rely for their
interprematon upon §'s observance of the Maxim of Manner will present this possibility. Since
‘any other way’ of saying &; must aiso license p- if 7 is & conversational implicature ficensed
by the saying of u; — how can it be, as Gazdar claims, that "many different sentences can
express a given proposition and mamy of these will not contain the scalar item and thus not carry
the im-plicarure” [Gazdar 792:56]7 However, it is clear that a geperal representation of
conversational implicanwrs must accommodare conversational implicamures that rely upon the
Maxim of Manner for their interpretadion. So, Gazdar’s general point seems well-taken even if
his specific claim about scalar quantity implicature is unclear.
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4.1,2.1. Sentences

Gazdar defines a level of representaton intermediate between surface form and semantc
;grerpretation, which he terms 2 SENTENCE, or, "any member of the set of proposition-denotdng
wifs defined by the formaton rules of the langnage employed for semandc representation.” At
this level, expressions such as {perhaps, maybe, possibly} all referring to a single value in an
ordering of epistemic modals (See Section 5.1.2.) will each be representzd by the same item.
Although Gazdar does ot specify a particular semantic representation -- in fact, for illustrative
puIposes he simply employs English sentences —~ he does note that it should be ‘surfacey’
enough 10 caprure the surface order of comjunction, for exampie. So, while ‘ogically
equivalent’ statsments will have the same semantic interpretation, they need not not have the
same semantic representation.

For the semantic representations of utterances licensing scalar implicarures, [ will empioy
wifs of the representatiorrintroduced in Chapter 2. Since the calculation of scalar implicatures
does Dot seem to require access to surface form, these wifs will simply be taken as Gazdar's
sentences.  If this work were to be extended to other types of gencralized conversational
implicarure, of course, this equivalence would not be appropriate.

4.1.22. Expressions

These sentences may be ranked with regard to one another via values associated with
‘subparts’, or EXPRESSIONS, of sentences, which Gazdar does not further define. Sample
expressions are ‘possible’ in the sentence ‘possible{exists(x}{person(x) and lefi(x,early)))’, as
well a5 ‘exises’, ‘exiso(x)', ‘person(x)', and ‘early’. The variables ¢; ¢; range over such

expressions.

Since Gazdar does mot constain expressions except that they be subparts of sentences,
presumably, any substring of a sentencs may form an expression — ¢.g., ‘exists(x)(person’ or
even ')’. Clearly, not every substring will correspond to a value — although every value must be
representable by some expression. Gazdar is not concerned with the problem of consmaining
the set of legal expressions, since, for him, orderings arc simply given, apparently as lists of
expressions, which, in turn, may simply be identified in semantic representations, However,
once we extend scalar quantity implicature to scalar implicature, and allow for rankings among
utterances that are not simply given, the problem of identifying the class of expressions which
may denote values in an ordering becomes important. Given the representation described in
Chaprer 2, 1 will define a subexpression of 4 sentence p; as any constant, predicate, logical
operator (including the epistemic operators), connective, or quantifier symbol of p;, or any wif
that is 2 subformula of p,
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In summary, the approach Gazdar takes to the derivanon of implicatures in general gpy
quantity implicanires in partcular -- and the approach I will adopt for scalar implicature -. j5 ,
syntactic one. By manipulating the semantic representation of (a proposition realized by) g,
umerance, we can derive the semantic representatons of proposidons which may be licensed by
that utterance - i.e., the semantic representations of conversational implicatures. The semang
representations B of possible scalar implicarures licensed by some utterance u; with semani,
representation p;, can be caiculated by substituting for some expression ; in p; values ¢; which
appear in a common ordering 0. p; and p; can then be ranked indirectly, via the ranking of thejr
subexpressions in O.

4.1.3. Ranking Utterances

With a representation of scale (ordering) and the concepts of sentence and expression,
Gazdar proceeds to describe how utterances may be ranked via the expressions in their semantic
representations. To do this, he defines the noticn of EXPRESSION ALTERNATIVE s follows:

Sentences p; and p; are expression alternatives with respect [0 €; and 7 iffp;is
Ennn.nﬂms pyexcept that in ONE place where p; has ¢, p; has e;.

This definition formalizes Hom's and Harnish's notion of utterance comparison. | will
adopt the predicate EXP_ALT(p;, Py ey ) o denote that p; and pj are expression ajternatives
with respect to ¢; and ¢,

Next, Gazdar defines a nodon of sentence SIMPLICTTY!

A senrence p; is simple with respect to an occurrence of a component expression ¢, iff
p; conains no logical functors having ‘wider scope than ¢;.

This definition is intended 10 allow Gazdar to avoid what he claims is a serious flaw in
Horn's theory: failure to allow for the effect of logical funciors (among which Gazdar includes
negaton, quantifiers, connectives, and modal operators} with scope over scalar values on
predicred implicatures,

Gazdar notes that, by Horn’s definition of scalar vﬁ&nung?. the urterance of (74a)
could implicate that (74b).
(14)
a. It is not the case that Paul ate some of the eggs.

b. Paul are all of the eggs.
c. Paul ate a few of the eggs.

3 Actually, ooe of several. This particular definition is reproduced on page 75.
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Gazdar claims Hom fails 1o recognize that, when such iogical funcrors as ‘not” have scope over
Bnnnounn_ values like ‘some’, quantity implicatures will not be licensed. That is, utterances
such as (748) (which are not “simple’ with respect to some scalar under consideration) should be
nan.Eana from among thase which may license scalar quantity implicatures. However, while it
s clear that (743) will not license (74b), it is not clear that Hom's intuitive description of scalar
predication would predict that it should. That is, Hom’s claim that the denial of values will set
a lower bound for implicatures appears to cover just this point. With this interpretation, the
querance of (74a) should convey (for Hom) that lower values are ue, as, {74c).

And Gazdar's contention that other ‘logical functors’ such as modals, quantifiers, and
connectives will block quantity implicarures does not appear well-founded. For example, it
does seem that the unerance of (75a) licenses —(75b), that (75¢} licenses —{75d), and

{(75)
a. It is possible that Paul ate some of the eggs.
b. It is possiBle that Paul ae all of the cggs.
¢. Paul ate some of the eggs or Paul is a liar.
d. Paul ate all of the eggs or Paul is a liar.
e. Some people think Paut are some of the eggs.
f. Some people think Paul ate all of the eggs.

that (75e) can license —(75f).

So, Gazdar's ‘set of logical functors' should be confined to negation alone - and he
should account for scalar quantity implicatures that will be licensed for sentences that are not
‘simple’ as defined above. I will redefine sentence simplicity then as:

A sentence p, is simple with respect to an occurrence of 2 component expression ¢;
iff p; contains no instances of negation with wider scope than ¢;.

Note that p; may still include the negation operator and be stmple with respect to some ¢,

. m..w.y.o.um a4 ¢, is not within the scope of this negation.

Kmnﬁum the predicate SIMFLE(p,, ¢,} to stand for 'p; is simple with respect to ¢;’, then
SIMPLE EXPRESSION ALTERNATIVES can be defined as follows:
SIMPLE_EXP ALT(p, Ppey nb «» SIMPFLE(p;, &) A mgmn@ n._..v A
EXP_ALT(py £p ¢)
... With these definitions, we can specify how expressions may be ranked via values and how
they in turn may be used to rank sentences.
e For 0 a quantitative ordering such that O = <€;ep....6> where n>1 (i.c., a linear
ordering as for Horn, Harnish, and Gazdar) A SIMPLE_EXP_ALT(p;, p. ;s ..u_uu
* p; is lower (or weaker) than p; with respect to O;
/] is higher {or stronger) than p; with respect to 0;
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« For O a quanttative ordering such that ¢; and ¢; are aliernate values in & (as
described in Section 3.3.2) A SIMPLE_EXP_ALT(p;, Fj» &5 €p):
p;and p; are aiternate sentences with respect 10 0.
Notons of higher/saronger, lower/weaker, and alrernate wiil for now be understood as deseribed
in Section 3.3.2. So, for any quanutative ordering, if some expression precedes another in thy
ordering, then a sentence containing the first expression will be ranked lower (less informarive)
than a sentence containing the second, so long as thers is no negaton in the senrences external
to the expressions in question. Similarly, the noden of & sentence being ranked higher, or more
informative than another can be explained via the carresponding ranking of component
expressions. Lastly, the notion of a value being alternate to another vaiue can define a similar
notion of sentence altermares. These definitions are ¢aptured in the following predicates:
Higher Sentences.
JOHIGHER_SENT(p;, p; O) 3ede; (HIGHER(e;, ¢;, (23PN
SIMPLE_EXP_ALT{p;, Py €1 €5))
Lower Sentences:
3 OLOWER_SENT(p; P, 0) & mmwm_m.. (LOWER(e,, ¢;. ()TN
SIMPLE_EXP_ALT(p; Py &ir ng.:
Alternace Sentences:
30ALT _SENT(p. p, O) ¢ mﬁm&. (ALTERNATE(e;, €, O) ~
wgrmemvmulali. ...uwa_._ &.:

4.1.4, Speaker Commitment

Finally, in view of the characterization of the different rypesof utterances licensing scalar
implicarures which I have made in Section 3.3.3, I will now propose yet another disuncton
among (declaratve) sentences. First, assume that every utierance can be represented as 5§
commitment o belief in some proposidon or 1 lack of such belief; this restriction is necessary
to represent declaration of ignorance and will be justified on theoretical grounds below in
Section 4.2.3. Then

e 3 sentence p; represenis a DENIAL of a subexpression ¢; iff p; is of the form

BEL(S,~p ) where p; is simple with respect 1o e

* p; represents an ASSERTION OF IGNORANCE of a subexpression ¢; iff p; is of the
form JwE.w_Gu. and p; is simple with respect (o ¢;; and,
* p; represents an AFFIRMATION of a subexpression ¢; iff p; is of the form BEL{S, p))
and Py is simple with respect to &
These definitions can be represented as follows:

Denying a Value:
DENIAL(S.¢;, p) ¢+ (p; = BEL(S, —p)) ~ SIMPLE(p; ¢;))
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Declaring lgnorance of a Value:

IGN(S, ¢, py) + (p; = =BEL(S, pj} ~ —BEL(S, =g} A SIMPLE(p; ¢))
Affirming a Value:

AFFIRM(S, ¢,, p;} «> (p; = BEL(S, pp) A SIMPLE(p;, ¢;))

4.1.5. Summary

Gazdar's formal treatment of scalar quantiry implicature thus provides the basis for a
sormal account of scalar implicamre. An umerance u; can be identified by its semantic
jepresentation py. A compenent expression ¢; of p; can be associated with a value v; in some
ordering O to permit the ranking of p; vis a vis other p; which are expression altemnatives to p;
via s0me € associated with a higher, lower, or alternate value in 0. A revised definidon of
Gazdar's sentence simplicity can be used to specify whether p; constumtes an affirmation,

denial, ot assertion of ignorance with respect o &;.

With these definitions, we are close 10 a satisfactory representation of scalar implicature.
Hewever, the epistemic force of these implicatures must first be detsrmined.

4.2, Epistemic Force

 There is no agreement in the litersmure 23 to the epistemic force — the appropriate
characterization of speaker knowledge or belief — which should characterize conversational
implicamre in general or quantity implicature in particular, For quantity implicature, Harnish in
efféct ignorea the question, while Horn is inconsistent and unconvincing. Neither Gazdar nor
his:critics, in their simplifying proposals, come up with an intuitively satsfying solution

42.1.Horn'’s ‘Distance from Pole’

o Initially, Homn glosses §'s implicit commitment to an implicature p; licensed via scalar
mﬁﬁﬁnou as ‘for all § knows p; or ‘it is consistent with what § knows that p;', following
Hiniikka’s explanation of his possibility operator, P [Hintikka 62]. Part way through the thesis,

Einé_. Horn deciares that a quantity implicature’s epistemic force can be determined by

measuring the ‘distance’ of the value involved from the positive pole on its scale. Hom's
forialism runs as follows, where S? denotes the substiution of b for all occurrences of a in S:
z.n.uan-a.ﬁunﬂnﬁ,g&anﬂuﬁﬁ&.@:.:?ﬂﬁ»%ﬂwﬂ:ﬁﬁwumBB.Bn:
Siwhich contains an element p; on this scale, then :
E&nmm.n.n.ﬁumnwﬂthmwﬂ..h.qwsqrc

@BoEB:ﬂ.EEﬂ.Jm“__.
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(iii) f py > p; > Pir then me_ = Jm.nw ... [Horn 72:50}
That is, when S affirms p;, H must infer that S's highest value p, is faise: s/he may infer thy
inermediate values between p; and p, are false ¥ Sa, for Hom, (presumably in the absence of
cancelaton or blocking), the assertion of p; forces the implicature that p, is false but onjy
invites the inference that values higher than p; but lower than p,, are false. in these terms, then,
Horn would claim that the assertion of (76a) wouid force the inference —~(76d} but would onty
ipvite the inferences —{76b) and —(76¢).
(76}
a. Some of the people left carly.
b. Many of the people left early.

. Most of the peaple left early.
d. All of the people left early.

Thus, for Horm, it is the structure of the ordering itself that determines the episternic force of

implicature.

Homn provides littte by way of mativadon for this claim. Its obvious flaw is essentially the
issue discussed in Section 3.1: While generalized implicatures may be associated with
particular lexical ierns or linguisic constuctions, these phenomena are not sufficient
conditions for conversational implicature. Context and speaker intention piay crniical roles. If
we inrerpret Hom’s account simply as characterizing the meanings speakers may license via
conversational implicamre, rather than as defining conversational implicature in terms of hearer
iperpretation, the mole of speaker intention in conversational implicature which I view as
primary emerges unscathed However, Horn's account cannot be squared with the equally
important contexnial dependence of conversational impiicazare.

In (77a) and (77b), for example,

G.w A: Are all mushrooms poisonous?
b. A; Are many mushrooms poisonous?
B: Some are.
it seems odd to say that B necessarily implicates KNOW(B, —ali mushrooms are poisonous} -
in all conexts — and may at the same Hme coovey —~KNOW{B, many mushrooms are
poisonous). If B knows litle about mushrooms, she will be equally uncertain about whether
many or all mushrooms are poiscnous, so the asymmetry of implicature appears odd here.
Aliernatively, if B knows a great deal about mushrooms, s/he may implicate KNOW(B, —vnany
mushrooms are __vowog_ﬁ.v in response o (76b) and KNOW(B, —all mushrooms are poisonous)

11 fact, as Gazdar notes, Horn fails 1 specify an sdditional condition, i<, but this is clearly intendeg.
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in response to (772} as well. It seems more reasonable to say that the epistemic force of the
jmplicarure B licenses is a functdon of B’s domain knowledge, rather than of the structure of the
ordering evoked.

In addition, since it is difficult to identfy endpoints of orderings in general, assigning
episternic foree via distance from positive pole will be impossible in many cases, For example,
does (78a) force the inference —(78b), or does it instead force the inference —(78c} and only
invite the inference —(78b)?

(78)
a. The soup is warm.
b. The soup is hot.
c. The soup is very hot.
Fizally, Hom does not explain why, throughout his thesis, he defines implicamures in terms of
speaker knowledge rather than speaker belief,

4:2.2. The Epistemic Force of Scalar Quantity Implicatures

Gazdar's view of Grice’s Maxim of Quality simplifies that injunction t© "Say only thar
which you know.” [Gazdar 79a:45-47] So, for Gazdar, the utterance of p; by § implicates
KNOW(S, Pp). Rejecting the complexities of a logic of belief, Gazdar argues that, whether or
a0t § has knowledge of p; - i.e., whether or not p; represents S's true belief —~ by asserting p;, §
commits him/herself to knowledge of p. The imporant point for Gazdar is not whether S
acmally knows that p; (i.e., that § believes that p; and that in fact p; holds) ~ but that, by
realizing p; in an utterance, S has committed him/herself to knowing that p,. In support, he cites
Sacks' [Sacks68] argument that the following exchange is odd:

(79) A: She KNOWS you're crazy.
. B: No, she THINKS I'm crazy. She happens to be right.

That is, speakers will be credited with knowicdge whenever propositions they espouse are
carect, whether or not they are aware of the truth of their beliefs. However, since [ have argued
tht; conversational implicarure i defined from a speaker’s point of view — not from the
nces his/her hearer may draw - this argument is only applicable in the sense that speakers
Em! anticipate such inferences in making their implicatures. Furthermore, the possibility of
&mn._mnou indicates that propositions conveyed via conversational implicarure should not in
fact be accorded the same epistemic status in the discourse as those conveyed via assertion, so
ﬁﬁwoun by analogy from assertion is not compelling, Furthermore, a8 we will see bélow, even
thosé (like Gazdar and Soames) who represent implicatures as commitments to knowledge often
implicatures as commitments to belief. For these reasons, it seems preferable o claim
eaker sort of speaker commitment for conversational implicature in general and scalar
SEH in particular, a commitment to belief in and not knowledge of propositions.

~
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Employing Hintikka's [Hinokka 62} episiemic logic, Gazdar identifies scalar quantiry

i tation p; as Kel—p)),
implicarures licensed by an utterance with the wn.amu,un anawmn . P .mh D, or
86 Thus, Gazdar simplifies Hom's rwo-dered notor  the

KNQW(S, —p;) in my notanon. ies fon . ot
epistemic mEdM of quanary ._En:nmntd.mq All scalar quantity implicaures will exhibit ¢t 1me

epistemic force - speaker commitment o knowledge of the falsity of some propasition. 5o, for
Gazdar, affirming v; marks higher valtues ¥; as known to be false.

While Horn's distinction between invited and forced implicatures is _.Eﬁnmc_n.. ﬂmNaE._m
simplificarion seems unwarranted. Contra Gazdar, Soames [Soames mm.w argues that it is much
100 strong to claim that a speaker who affirms a lower value knows higher values to be Emm,.
He suggests thar higher values are marked as false only when .w.om.n va_ expectzd t0 Moi their
tuth-value -- otherwise they are marked as unknown. Using m_nawﬁ m w operator, .mowanw
proposes that sentences py referring 10 higher <mEnm.J. may be _Bwrﬂnw BM.._..xn__MuaE“nM as
Kg—(p) or as Pglp} by the utterance of p; — depending on \...E cm_A_Bq about §’s knowiedge,
Note here that it seems likely thar Soames is implicitly employing belief rather than go.i_oam.o
1o identdfy implicatures — although, for Soames, it is hearer belief that defines the epistemic

force of implicatures.

Soames’ criticisin seems well taken Given Gazdar's account, in fact, 2 speaker asserting
v; but ignorant of ¥; wouid have to make that ignorance explicit {e.g., (80a)) lest s/he risk falsely
1
implicating 3 knowledge s/he lacks (e.g., —(80b}).

B6Hintikks's knowledge operalor is gloased as § knows thar pr

)fore precisely Oﬁnﬂnnmuﬂ-nﬁnﬂhiﬁn?ﬂé-!Rﬁf.aﬁanﬁoﬁgﬁﬁncﬁna
implicamures as its value
h«2_7AN..N..wijvnon-:on_ﬂnwgansann%ﬁﬂﬁno_ﬁ_.nfmD
’ Hw=X on... <i=ﬁaxuundudaan?ﬂ-&nrvo=.w_quﬁ_
" : . . ik Lo,
(if) ?_nnonr_uisaaoq_-unafaa«ﬁu_n expression alteroatives with respec
Ej#n . J
dEw.?EB.ER&BEJ&E?EﬁREﬂBEt
Bnnnﬂ&!tﬁ&ﬂaw-oanﬂngtﬂwﬂw A
.Eﬁpzwnﬂnuﬁea&!:%ng-nhﬂnxv_ﬂaau
« is entailed by W
is either gs&ﬁmﬂﬂuvﬂo;?wxww-nq&ﬁﬂae . . .
SE.u_MEuﬁﬁhﬂnnﬁaaﬁﬁpgﬂnuo—.in:.uﬁn..bovnoﬁﬁw._o@nt?anﬁuEeo«o. {1 have
corrected some typographical crrors in Gazdar's account here.)
HBossed - uld
speaker i i he speaker knows that. 30, Pglp wo
all the knows of it s !§n=~. 0, Pylpy) wout
represent for “hm”kgw__. zﬂngﬂmmwﬁwn&nﬂ.uwvwgg!ﬁ §'s knowiedge, Po(—it is rainiog)} ¥
also consistent. On.ﬂwnumu«urwuﬁlﬁﬂuﬁnsann.ﬁ.

scalar quandty implicates that 5 kpows il is nat

9

(80}
a. Some of the pecple left early but I don't know if they all did.
b. All of the people lefy early,

However, Scames' solution presents its own difficulties: Soames claims that any given
jmplicature will be taken either as indicative of §'s belief in the falsity of some proposidon -
or, s S's lack of knowledge about that proposition’s truth or falsity. That is, § may implicate
Nujﬁ_u or mm@v However, it is not clear that implicatures are this precisely delineated. First,
in question-answer exchanges it is reasonable to assume that, in the general case, if 2 questoner
asks & question, s/he has some reason to believe the speaker capable of answering it. But, in
such cases, Soames’ account would predict that all implicatures licensed by responses will
license § knowledge of falsity, i.e., KNOW(S, J&b. But the same objections raised above
against Gazdar must then apply. Second, if each scalar quamity implicamire must be
represented 2s either ﬂwﬁlﬁm or m.ms.u. then the ‘working out’ of any implicarure (both by H
and by § in anticipation of his) must invelve a decision about whether S might be expected to
know the truth or falsicy of Py or not. While Hs belief about what § may be expected to know
may indeed piay an important role in the inferences s/he draws, (o require that s/he always make
this distinction —~ as Soames does — seems too strong. It often seems enough for a hearer
simply to know that a speaker will not affirm some value; the source of this failure may be only
of marginal interest. Elsewhere, Gazdar [Gazdar 80:7] himself appears (implicitly) to recognize
stch weaker implicatures as he describes the ‘working out’ of the implicarure licensed via
(81b):

(31)

a John is patriotic and quixotic. (= [Gazdar 80]'s 40)

b. John is either patriotic or quixotic. {= [Gazdar 80]'s 41)
"So if my addressee hears me reply with (81b), and if he assumes that I am conforming to the
maxims which govern conversations, then he can infer ar lease that [ do not know (8la) o be
true, or even, more swrongly, that I believe (8la) to be false.” (my italics) Note here also that
Gazdar himseif seems to recognize thar, whatever the computational difficulties presented by a
logic of belief, it is belief and not knowledge that best characterizes these implicatures.

4.2.3. The Epistemic Force of Scalar Implicatures

- Although none of the solutions discussed above appears satisfactory, parts of Horn's and
Soamnes' discussions point o the solution I propose for scalar implicature: the use of
disjunction to represent quamity implicarure. Homn’s informal glosses for his examples arc
presented as implicit epistemic disjunctions, i.e., ‘for all S knows..." and Soames’ claim that S
may implicate either knowledge of the falsity of some pyor lack of knowledge of py suggests
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pe seen as gpistemic disjuncnons. However, for Hom and

that scalar implicamres might
net of such disjunctons. For scalar implicawre, 1

Soames, speakers may license either disju
propose hat gpeakers license the disjuncton jself.

ntagon of gcalar implicarure as disjunctiod comes from Grice

Justificadon for the represe

himself. Recall from Section .42 that Grice (Grice 75) characterizes conversatonal
implicamre a3 "often 2 disjuncton of several possible .Eﬁ%ﬁﬁnoa__ and "ofen
Enoﬁnaunﬁ.._ As noted 1o that section, part of the ‘woTkKIng out’ of any conversational
implicamre involves 5's H must suppose S 1o believe
in order to interpret $°S unerance of py 38 cooperative. Accornding 10 Grice, such caleulation
often Tesults in muldple possible peliefs g;, which will be reflected in 2 disjuntive implicanure,

g v a2V Y m Consider Grice’s:

(82) You are the cream in oY coffee.

Here he proposes thar, when used ironically, S inwends H to reach first the metaphoric

inerpreaton and then the jronic.

However, in other cases, while it seems reasonable 1@ suppose thai H identifies a
disjunctive interpretation, 0Be is less comfortable imputing e imennonal conveyance of this
disjunction o §. For example, in Grice's jnterpretation of 36, reproduced 10 83, B implicates

that either
(83) A: 1 am out of perrol.(= [Grice 75)s 1)
B: There is 2 3ar3ge round the cormer.
B knows the garage in question can supply fuel or B does not xnow whether it can do s0. While
it seems reasonable tat A may infer this disjunction, it seems counter-inruitve o say that B has
implicated it For, if so, then, given Condition 3 on conversational implicature (S belief that §
and H mumally believe that some pyis
must believe that s/be
~KNOW(B, —~(garage can supply perol)))’ is requi
round the corner’ consistent with B's observing CP an
is not ‘required’ here in agy intuitive SEDSE.
wouid suffice 10 permit the ineerpretaton ©

obviously kpows which of the disjuncts holds

seems odd W sUppase that B will implicat 2 weaker {i.€.,
i £ the Maxim of

knows o be the ¢asé. 1n fact, such behavior might weil construte 2 viotation ©

§ B's unecrance a8 cooperative. And since
— ie., the s1aE of his/her oW kxnowledge ~

uniersumnd ;Baﬁ&.l&xﬁ.:ﬁﬂno.ﬂs

‘required’ given § cooperativity and an steerance 4 A B
and B mumally believe that JKNOW(B, (gareg® can supply petwol) v
red 1o make B's saying “There is a garag B
d the maxims. But clearly the disjunction
89 gince the supposition of cither disjunct alort

a disjunctive) propesition than s/ |

81

But _u_on._num .:E_ Q.Eanm&auaoo_unania is only apparent. Perhaps $ does in fact choos

0 89_3_. .P v B that is weaker than, although consistent with, his‘her actual belief that .M
may mn.unvm.ﬁ that H will be able to disambiguate the implicature by figurin oy

”Euaﬁq.sﬂ disjunct; at least, s/he can anticipate that H will be able to infer ‘py v p; m_._.:w.n: n.ﬁ
g3 A B_m_..ﬂ.ﬁnmonu. "If I say “There is a garage round the corner’ now, B will Wo_we..n eith _mﬁ.:_n
[ know the Zarage is open or that [ don't know that the garage is closed. .m know that q“ i
w.knm‘..ou. However, whichever disjunct is tue should make litle difference w© B; in &hnwwnumo
35%9:& seek pemol at the garage in queston, although with more or _omm. oonmnnwwwm_u _
mﬁ_mm it So, the disjunction will suffice. To disambiguate explicitly would .§<nw5
Euonom.ﬁd nm.on.; . (Of course, as Grice notes, peither S nor H may reco , .u.no.m,.”a
SH.EEnwnﬁ intention as such; thar is, neither need ‘work out’ the implicarure momﬂmnap m
.E.na.auq be Bmhw.mcnw cases where there is no nesd for H 10 disambiguate disjun .E
mnu._._dw" i:nu_ MuBﬂE the belief that § cannot falsify some proposition -- or that .m__ Sﬂﬂcn
H“M M“ovﬁﬁmn -#ig enough. For these reasons, scalar implicatres will be au_.nwnuﬁonﬂ

- W i i 1
e bt puo“nw “om_rnmﬂuc_mcuﬁn by hearers if unﬁ,mE.w according to their world

imi

yrther, as isj
-~ noted wcoea‘,_. propose that these disjuncdons will be disjunctions with regard
1 belief about propositions rather than speaker knowiedge of them.

o,.. “ﬂﬁoﬁﬁ:ﬂg licensed by §s affirmadon of moa.o value may be characterized as
..._.uE et _._u.“a are false o?.w does not know whether higher p; are true of faise’. Such
,.e q:nw . —.oamnannnn. hona ““Mﬂu«d.]ﬂﬁ.ﬂ. py, which will be true except when §
- ! . T} of one of three logical possibilities i
\ted logic is equivalent to the disjunction of the other two (Fv #). R

three-valued logi _ _

ity mmn“”m“ ”Muﬁp“ here does nomo probiems for the acwmal computation of
e Edﬁa exist for such a logic. While I will maintain 2
disanct among speaker beliefs throughout the remainder of the thesis, note that
) PP .ﬂ“w_cn true ._.u a two-valued logic just in case ‘BEL(S, —pp)’ E&.. similardy
, oﬂbom mmn”u _““ E.wn “n case “Em” Py So, where logical systems do not uona_."
o i e By W _d w. closed world® assumption is made - scalar
oy . an_ﬂnn as simplified by the assumptions of these systems in the

gnorance is simpiified by them.

¥ ﬂ‘_é
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CHAPTER V

Quantifying Informativeness

Herman: What do you think, Grandpa. Will it be a boy or a girl?
Grandpa: Probably.
The Munsters

In previous chapterse [ have shown that scalar implicature, like quantity implicature in
general, relies upon S and H's perception of the ranking of §'s unerance with other unterances
ohe might have selected inswad. Hom, Harnish, and Gazdar have based this ranking upon a
notion of scale or ‘strength of claim’, which they have basically defined by some form of
entzilment. However, all three accept that entailment cannot in fact account for ail and only
{hose meanings they have identified as quantity implicatures.

In this chapter, [ will first identify the orderings that support scalar implicarure - soms
derived from previous work on quantity implicature, some representing modifications of this
work, and some new. Then, I will examine relations that do not support scalar implicarure.
From a comparison of these two classes, I will propose a new characterization of these
orderings, a8 PARTIALLY ORDERED SETS and claim that any poset can support scalar implicarure.
I will demonstrate how utterances can be ranked via these partial orderings, and how this means
of ‘quanrifying informariveness’ accommodates just the class of scalar implicatures. [ will then
propose a more precise semantics for the notions of HIGHER, LOWER, and ALTERNATE sentences

and expressions intoduced in Chapters 3.3 and 4 — based upon a poset condition on scalar
Han_aﬂEa.S

* note again that, in previous work on scalsr implicamre, [ have termed such posets ‘scales’, ?:nﬁwuw Homn's

E d Cuzdar'y nsage. Confusion over inwitive definitions of ‘scale’ as ‘linear ordering’ have persuaded me to
| dbumdon this usage,

23
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5.1. Orderings Supporting Scalar Implicature

In Secrion 3.2, 1 introduced some of the ways in which Bem and Hartush compare
uterance informativeness; in Section 3.3 1 proposed that hierarchical rankings toc suppon
scalar implicature. In this section discuss these and other orderings, which, I claim, will a]|

permit the licensing of scalar implicamure.

A number of the orderings Supporung scalar implicature are derived from Hom's
*canonical’ entailmeni-defined orderings, which include the natural language counterparts of the
logical quantifiers, modals (epistemic and deontic} and connectives, as well as numerical
orderings. Harnish, Kempson, and Prince, have noted that the logical connectives SUpport other
implicarures as well. Sl other rankings have been identified from definizes and indefinites,
spatal and remporal orderings, epistemic verbs, verbs of ESBEnuou_S and a host of noun
pairs and miscellaneous modifiers. To these, [ will add that metrics such as set/subset, wholef
part, type/ subtype, and entity/ attribute reladons, as wel} as generalizaton/ specialization
hierarchies and instance-of relatons also define orderings that support scalar implicatire.
These orderings include domain-dependent as well as domain-independent, and linear as well as
hierarchical rankings. Whiie many might be defined by some notion of entailment, a number

cannot.

5.1.1. Quantifier Orderings

Since Aristotle, linguists and philosophers have debated the ‘two somes’ probiem [Hom
73] - whether some means some and not all or some and perhaps all. So, in 84, B inwemprets
A’s ‘some’ as conveying ‘norail’.
(84) A; Well, some of it you can charge to your grant.
B: Some?
A: Oh, ali.
But clearly some will not always convey rot all, as in the suspension in 85.

(85) I just received a letter from X describing their new project at Y, now
thar Z is finishing up. They plan to build a NL consultaton system
dealing with privaie investments. He asked if we couid send him 2
copy of the Harry Gross manscript. | believe some {if not ail) of
them were in a file at one ime. What's the state? Can | gethim a

copy?

guch as ‘iry to', 'intend o'
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AS poRn.E Section 3.2.1, quantity implicamres based upon Horn's quantifier ordering
somel. all provide a Gricean sclution to this problem. Horn derives this ordering from the
aawural-language equivalears of the logical quantifiers, '3’ and 'V", which he orders by
entzilment. While this scale cannot be justified in model-theoretic terms - Vx P(x) does not
entail 3x P(x) - the emailment of some x by all of the x may be maintained via Russell’s
contention (Russell 04] EE universally quantified statements such as (86a) entail (86b): That
is, such statements should be modeled as “Ix P(x) A ¥x P(x)', which, of course, entails '3x
P(x)'.

(86)
a. All of the unicorns like grapes.
b. Some of the unicorns like grapes.
Note that this argument will not hold for statements ‘Afl X are ¥, which are standardly
represented with EHE.n F,E_.<oaw_ quantification. However, Hom's argument thar, in general
the ﬁo .&u some can implicate not ali — presumably, from his examples, even withour the
%mEB awnaunn - does seem intuitively plausible. That is, statsments of the form ‘Some X 1"
seem intuidively ‘weaker’ than statements of the form ‘Al X 1”, and statements such as (87a) do
seemn abie to convey —BEL(S, (87b)).
&N
a. Some unicorns iike grapes.
b. All unicomns like grapes.
Qn“.noh” .:E.n is, _._o.”<n<....r that while quantifiers do form an intuitive scale, and while some
such o :nw. QE..X Emn._mun in model-theorctic terms, that justificadon does not extend to all
uses of quandfication which seem 10 support quantity implicature

. EEOMH_. “ﬂu“«:—“o”“ﬁo”nn ﬂnﬂ”&?dﬁn the composition of finer grained orderings

i, wer values in mcn—.u a ranking are H.nn!ownaﬂnnﬂ\uoini”\h:&q o o in B A comeys

chitients)), 8., mBEL(A, —~(I have some
" (88) A: Well, I don't have very many comments, Ethe!,

Thess values may be lexicalized in a variety of ways, as in 89 and 90:

{B9) A: s.Ea you took some courses...
B: I've tzken a lot of computer courses in high scheol.

(90} A: The heaviest rain for us is over.
A B: Not all the rain though?

dditional quantifier orderings can be derived fro i .
i . m the base guantifier ordering b
aﬁnna:um over places, times, persons, or other entities: =
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somewhere/ everywhere
somenmes! often/ usuallyl always
someone{body}/ everyone{body}
Each of these permits scalar implicamures similar to those discussed above: § may assen

sometimes to implicate —often, —usually, and —ahways -- ot practicaily everybody 10 implicae

—everybody, as in 91.
(91) Schuyier and Betty Chapin know practically everybody in the
performing arts. lsaac and Vera Stern know everybody in the
performing ars.
The New Yorker, 20 December 1982
And, § may deny higher values, such as everywhere, to implicawe that lower values, such as
somewhere, arc true or unknown, as in 92.
(92) Yet gains in agricultural productvity are not welcomed everywhere.
NYT, 23 February 1983
Here, =BEL(NYT, —{gains in agricultural producaivity are welcomed somewhere)) appears to
be licensed; the reader assumes the Times cannot tuthfully deny that productvity gains are

welcomed somewhere — i.e., that either gains are welcomed somewhere or the Times doesn't

know whether they are or not

Harnish's observaton that the utterance of (93a) may convey that —({93b) relies upecn a
similar notion of quantifier ordering. He notes that, since {(93b)
L}

2. He walked halfway to New York

b. He walked all the way to New York.
entails (93a) but not vice versa, (93b) represents a stronger claim than (93a). § may therefore
assert (93a) to implicate —BEL(S, (93b)) if s/he believes thar s/he and H mumally believe she
is observing the Maxim of CQrantiry-Quality. Although ‘canonical’ orderings like the
quantifiers might scem difficult to mention without licensing the implicarures described above,
in fact these meanings need not be conveyed. For example, the meaning Hamish finds licensed
by (93a) need not be licensed by 94.

(94) A: I hear George bet Tom he couldn't walk at least half the distance
from Minneapolis to New York.
B: Yeah, he bet him $500.
A: So, what did Tom do?
B: He walked halfway to New York.

The felicity of such dialogues, in addition to the cancelability of implicatures licensed via
mention of quanzifiers, confirm that these meanings do represent conversational implicanures.

87

5.1.2. Modals

E_nnn.ou of EPISTEMIC and DEONTIC modals may also license scalar implicature
rnh.nubunno.am of values in an epistemic ordering possible/ certain suppor scalar predicar .m.
exchanges like 95. Here B licenses the belief that —BEL(B, / war ?.nlw, .onE
T , inly) in the

95) A: You i i :
9%) o noﬂ..vs.oﬂ in the neighbourhood of the pantry a: one tme, wers

B: [ may have been.
Cyril Hare, An English Murder

The DEONTIC modals (permissible/ obligatory) permit the implicature B conveys in 96

(36) A: See my commenz was, if ;
[RA or sormething for _uo_”. _ we should throw even the $2000 into an
B: You could do that too.

LmEm.EnugnﬁSwgﬁn:%mmagg .
~BE §~§...v.mw9ng.mnoq .
implicarure that —~BEL(B, we think Gemayal will survive), ’ " :nnanm .

(97} A: Do you still think that Preside: i i
B: .ﬂo:. we think that he UMMP__PE Gemayal will survive?
This Week with David Brinkley, 19 February 84
And the denial of a higher value in this orderin
: . g, should have ro, in 93, conveys that the |
deontic can is true or unknown. That is, ~BEL(B, ~{(A can take off the back plate)) T
(98) A: I would like to i .
et know if I can take off the back plate.(= [Hobbs
B: You shouldn’t have 0.

Unlike the i i ‘ i
quantifier onderings, the modal orderings can be justified in model-theoretic

terms; [n all i i
modal systems, if NECESSARY(p)) in some model, then POSSIBLE(p,) in that

model; similarly, if OBLIGATORY(p)), then PERMISSIBLE(p,). So, in each case, a modal

ordering can be defined for the nanural-l1
, -language counterparts . .
entailment of their logical counterparts. ge counterparts of these operators via the logical

3.1.3. Logical Connectives

The -
‘ . naturat un.umzmw.n counterparts of the LOGICAL CONNECTIVES, or and  and have
amn&n o E”Mu_h &mﬂaﬁoj of n:H.EQ implicature. Homn bases his or/ and ordering on the
Ei:umn or is often imerprered by hearers as exclusive: So, ‘p;or G.\ may be

. bR,
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5.1.3.2. Conjunctive Assertions

Just a5 disjunction figures in several types of scalar implicature, so does conjuncdon.
Since the truth of py A P entails the truth of p; and of Py one might define an ordering p/ p; and
B by analogy from p/ p; ~ Py Such an ordering accounts for the implicamure in 106 that the dog
is not vicious.

(106) A: Uh, a very large and vicious dog is about to artack me.
B: He’s large.
Similariy, in Gazdar’s example (reproduced in 107), B conveys
{107 A: Is your mother well and back?
B: Well she’s back, yes.
A: She's not weil then.
that her mother is not well, as A recognizes explicitly.
5.1.3.2.1. All-Implication

Implicatures licensed via one of Harnish's measures of ‘strength of claim' -
ALL-IMPLICATION appear also to rely upon a PP AD; ordering. Implicitly, Harnish relies upon
this relationship in claiming that the Maxim of Quantity-Quality solves the classic problem of
how the assertion of (108b) conveys (108c). [Hamnish 79:126-9,320ff]

(108) What color is the flag?(= {Hamish 79]"s (22))

a. (The flag is) red and white. (= [Harmish 79T's (23))

b. (The flag) is red (= {Harnish 79]'s (24))

¢. The flag is all (only?) red.(= [Hamish 79]'s (25))
He explains thar, if H believes § is being cooperative, then, in particular H will believe S is
obeying Quantity-Quality. (108a) is a stronger claim than®(108b), since red and white entails
red, but not conversely. Recall that, for Harnish, the entailment of uy by u; is characterized by
the fact that 'u4; and —u;' represents a contradiction. Se, in this case 'the flag is red and white
and the flag is oot red” would, in his view, represemt a contradiction. Of course, one might
easily argue that 'the flag is red and white and the flag is not all red’ does not Furthermore,
Harnish states thar uy will be stronger than u; if u; entails u) and u; does not enwil u,. Clearly,
'the flag is red’ does not entail that 'the flag is red and white’ -- by any definition of entailment.
By saying the 'weaker' (108b), then, § implicates that —(108a) -- and, therefore, that (108¢).

In fact, some more general notion of informatveness here — e.g., why would S mention
only one color in the flag if s/he was able to mention others — appears preferable o entailment,
However, Harnish also notes that adjectives such as sported, dirty, stained, torn, parched,
dented, wet, on fire, for which we might make a similar relative informativeness argument, do

91

not suppert similar ,Eu:nuaau.ou And others, such as nvisted, curved, and sreep, in Hamish’s

"erms "convey only weak ALL-IMPLICATION". Harnish seems to suggest that the possibility of

implicamure appears dependent upon the degree to which the fact that the property mentoned

" holds for some part x of a whole y enails that it holds for all of y. Se, while part of the

phenomenon Harnish describes may be subsumed by identifying a relationship berween
conjunctions and their conjuncts, other aspects remain to be explained.
5.1.3.2.2. Specificity of Assertion
Hamish's notdion of SPECIFICITY OF ASSERTION also relies implicitly upon an ordering
derived from naturai-language comjunction: When § assents p; and p;, Hamnish claims, s/he
implicates not (only) p; and not (onfy) Py The former will be seen as more specific than the
assertion of p; or L] alone — and, thus, as a weaker unterance. For exampie, by asserting (109a)
S may implicate —{only)(109b).
(109

a Jones waiits ham and eggs for breakfast.

b. Jones wants ham for breakfast.
But by Harnish's own entailment measure, {1092) represents a stronger saiement than (109b)
since p; A » entails both p; and 2y The treth of a conjunction p; A B; entails the tuch of its
conjuncts, and conversational implicamires do not contradict entailments. In fact, § may
implicate —(109a} by asserting (109%). It is not clear why 109 should differ from 108, for
instance; so, two of Hamish’'s own metrics would predict different implicatures for the same
urterance. So, I will prefer the 'p/ p; A p; ordering over Harnish's 'specificity of asserticn’
notion.

A number of orderings formed from the logical connectives support scalar implicawre,
including:

pyorpj pyand pg

pyor pf p; and

p{ pyand p;
Since Hamish’s all-implication appears consistent with the lawer, this nodon too will be
included in my understanding of scalar implicamre. However, his ‘specificity of assertion’,
which seems to contradict this py p; and p; ordering, will not be included.

93 Although, the flag is wet' docs scem to convey that ‘the flag is (ally wet’ even if it is difficult to imagine what
'the flag is (all) patched’ might mean.
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5.1.4. Numerical Orderings

5.1.4.1. Cardinal Predicates

It is generally accepted that mention of a cardinal n may be ambigucus between exac:ly n,
at most , and ar least n. Kempson [Kempson 75:154-155] proposes that the ar least i reading
for cardinals can license quansity implicatures, She notes that, when at {east explicity modifies
a cardinal n in an utterance, S may implicate more than 1. Consider 110, in which Kempson

{110 I have at least five dollars.

would predict that § implicates that s/he has more than five doilars. However, native speakers
informally polled do mot seem to share Kempson's inmidon. Furthermore, it seems that
whatever sense of more than n thar may be conveyed by such urterances comes instead from a;
least’s conventional force -- i.e., ‘exactly or more than n’ — rather than from conversatonal
implicature. The problem of distinguishing this meaning from conversadonal implicanre by
tests such as cancelability results from the disjunctive namure of the meaning; s¢. (111a) and
(111b)

(111)
a. [ have at least five dollars and no more.
b. I have ar least five dollars and in fact more than five.

both are felicitous, since they cancel only part of the conventional force of what ar leas

conveys.

Homn, on the other hand, finds that only the ‘no more than n' reading will license
conversational implicatures. 1 clzimed in Section 3.2.1ethat intonation will not disambiguate
among the various readings. However, context can: In response to A's query in (112a), it
sesms likely that B intends to convey ar least five dollars by (112¢).%

(112)

a. A: Can you afford the movies?

b. A: Do you have ten dollars? )

¢. A: You know, you must declare your foreign currency upon

emtering Czechoslovakia.

d. A: Do you have a dollar?

e. B: | have five dollars.
However, in response to (112b), (112e) appears to license ar most five dollars. After (112¢),
{112e) seerns more like to be interpreted as exactly five dotlars. In the simple cases, {112b) and
{112d), prior mention of a larger or smaller cardinal appears © favor the atr most n or af least 1

3:5voBﬂmuﬁ_aﬁsﬂ&h&.ﬂﬁﬁgﬁwiwfogﬂggwgnﬁagnﬁ
dollars to see 2 movie.
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Rm&nmuﬂ but, in {112¢), it seems likely that world knowledge tells us B is more likely to have
exactly as much money 2s s/he declares. Note also that, (1122) might be viewed as either a
positive or a negative response to (112d) -- i.e., Yes, [ have (ar least) five dollars or No, { don's
have (ar most, or, exacily) one dollar,

§.1.4.1.1. Approximating Contexs

Horn examines other clues that appear w© disambiguate speakers’ use of cardinals, When a
cardinal is ‘rounded’ (as in approximaring contexts), it is less likely to be taken as indicative of
an upper bound (i.e., as ar mosz n). So, wittiout a disambiguating context, (112e) is more likely
to be interpreted as ar leass five dollars or even as approximately five dollars (asserting no
bound) than, say, (113a}
(113)
a. [ have $5.50
. b. I have $5.57.

would be. Arguably, {113h) wouid be even more likely to be taken as an exact specification:
Since rounded amounts can be substimred for a number of more specific amounts, the assertion
of an ostensively rounded amount like 35.00 may stand for many amounts, including £5.57.
Hawever, the assertion of an apparently non-rounded amount like $5.57 cannot be used when,
say, $5.00 is known to be mue. So, the assertion of a more specific amount like 3557 can be
seen a3 providing more informarion than the assertion of 2 rounded amount like $5.00. Note the
correspondence between these observations and Hamish's uotion of *specificity of asserton’
above (Section 5.1.3.2.2). However, the latter would predict that, if § makes a2 more general
assertion when a more specific asserdon would be relevant, she may implicate s/he cannot
assert a more specific value. So, the assertion of (112¢) may convey S cannot be more precise
%E the state of his/her finances - cannot say (113b). Hom is more concerned with whar the
assertion of (113b) will convey. Since cardinals taken as asserting an upper bound are those
which can license quantity implicatures, it will be easier for S to convey and H to interpret
imiplicatures arising via the assertion of these clearly *non-rounded” cardinals.
5.1.4.1.2. Lexicalized Cardinals

" “Additionally, Horn claims that lexicalized cardinas (such as annual, bicycle, doubie, and
mynslogue which incorporate a cardinal) ‘force’ an upper-bound interpretation - and, thus,
mitist license nor more than n (See Section 4.2.1). So, he predicts that the utterance of (114a)
miay ifiplicate —(114b), while the utterance of (114c) must implicate —(114b),

ua might also be interpreted 23 the proffering of m altsrnate denomination of bill in response to (1124); I

have fodr dotlars' however avoids thit possibility. And see below (Section 5.1.4.1.1) on approximating contexis,
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(114)
a. This figure has three sides.
b. This figure has four sides.
c. This figure is a wriangle.
d. #This figure is a wiangle, and, in fact, it is a square.
However, for (114¢), this meaning does not seem to be cancelable; i.e., (114d) is infelicitous.
S, it seems more likely that (114¢) conveys —{114b} conventionally (i.c., that —{114b) is part
of its conventional force) rather than via conversational implicature. That is, triangle is defined
as a geometric figure with three and only three sides. Thus, contra Hom, lexicalized cardinals
do not appear to license the conversational implicanires that the menton of cardinals license,
5.1.4.1.3. ‘Reversed’ orderings
Born acknowiedges that his entaiiment-defined cardinal ordering will not accommodate
all quantity implicarures that may be licensed by the mention of cardinals. For example, he
finds that the implicamre licensed by the utterance of 115 relies upon a ‘reversed’ cardinal
ordering.
(115) Amnie is capable of breaking ‘10 on this {golf} course.

§'s assertion of 70 may implicate ~BEL(S, Arnie is capable of breaking n on this course) for n
< 70. So, in such a cass, Hom believes the cardinals should be represented as:
80 70 60 50

While such cases might seem to pose yet another problem for Horn’s entailment condition,
there is a simple solution. In golf, breaking 70 does entail breaking n for all n > 70; so
semantic entailment may in fact suffice to define the ordering evoked by S. However, this
ordering is not defined over the cardinals, but rather over events which involve cardinals. 113
shows how a cardinal may figure in orderings other than a simple ordering of cardinals by
entailment; again, in such cases, knowledge of the relative salience of metrics will be required
to disambiguate possible scalar implicatures.

In sum, the assertion of a cardinal n may license the scalar implicature —BEL(S, n+j) forj
> 0 when context indicatss that a cardinal ordering is salient. In this regard, cardinals that
appear to be ‘rounded’ are more difficult to use to convey scalar implicatures. However,
Kempson's notion ‘(ar feass) #’ may be used to implicate ‘more than ', and Hormn's contentions
that mention of lexicalized cardinals license quantty implicatures and that candinal ordering
may be reversed in some cases will not be adopred in this theory.
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5.1.42. Ordinal Predicates

Horn claims that the canonical ordering of the ordinal scalar predicates resembles his
reversed cardinal ordering - i.e.,
third——m-——second———-—--- first

neh . L.nr..l th
So long as an ordinal refers to a ranking other than number of instances, he claims, is mention
asserts upper-boundedness, and thus conveys that smaller, or, higher, ordinals are known o be
false. So, the assertion of third conveys —vecond and —first in (116a).
{116)

a. Little Herbie came in third out of 200 entries. .

b. ¢Lirtle Herbie came in third and in fact second out of 200 enries.
However, it seems doubtful thar (116a) conveys either of these meanings via conversationai
implicature, since =second, for example, is not cancelable {(116b)). Too, (116a) conveys
—fourth as well, but this .wuo»E.um would not be predicted by Horn's analysis.

Horn further contends that onfy reverses 2n ondinal ordering, as in (1172).

(aih
2. The Socialist Worker candidate is expected to finish only sixth.
b. #The Socialist Worker candidate is expected to finish only sixth
and in fact seventh. .
But, again, the meaning ir question i3 not cancelable ((117b)) -- and thus cannot be termed a

conversational implicature. It appears rather to represent 4 conventional implicature from ondy.

Horn's exclusion of ordinals referring to ‘number of instances’ from consideration is
iromic: Although such ordinal references do not rely upon a ‘reversed ordering’, they do appear
to support quantity implicamres — although these implicatures are quite different from those
Hom proposes. These ordinal-based implicatures appear o rely criricaily upon the type of
entity modified by the ordinal. When ordinals modify stages of some (linear) process, for
example, a corresponding ordering of the ordinals

mﬁhqllllllllll.%&ﬂﬁ_am third- e nth
appears appropriate, as in (118a).
(118) A: Have you finished the third grade?

a. B: I've finished the second.

b. B: I've finished the fourth.
In (118a), B implicates that s/he has not finished the third grade; while, in (118b), w conveys
that she hag compieted it. However, when ordinals modify entities that are not linearty ordered,
as in (1198) and (119b),
it seems likaly that both responses implicate that B has not read the third chapter. Here, a sev/
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(119) A: Have you read the third chapter?
a. B: [ read the second.
b. B | read the fourt.

member ordering appears salient. Nothing in Hom's theory ¢an explain either of these cases of

quangdty implicamre.

S0, [ will claim that, although menton of ordinal values may indeed support scalar
implicamre, Horp's account of implicatures so licensed is incorrect. ::u:nun.uam licensed vig
an ordinal will also depend upon the entity modified by that ordinal: if a linear ordering of
entities modified is salient, S may ticense one sort of meaning by choice of ordinal; if a non-
linear ordering is salient, then s’he may oniy license another sort of meaning.

5.1.5. Indefiniteness and Definiteness

Grice [Grice 75] and Prince [Prince §la) note that the use of an indefinite NP often
conveys that S cannat or 5ees o need to be more specific, as in (120a), If H owns the
(120) .

a A bulldozer just flattened a car in the parking lot.

b. ' ve been sitting in a car all MOIMing.
flartened car, that fact will be relevant. By failing o identify the vehicle more specifically, §
implicates that, so far as o'he knows, further idendficadon is irrelevant; thus, the car is 0ot H's
(and possibly does not belong to amy known acquaintance of H's). But obviously this
implicarure will not be carried by every use of the indefinite. Consider Grice's example
{reproduced in (120b)), in which it seems tess likely that S is conveying this inability w identfy
a car more specifically.

Gazdar has proposed that such implicatures are best seen as scalar quantity implicatres:
that is, indefinites and definites can be ordered o the. Agaif, Russell's argument that use of 2
definite description the X entails (for §) the existence of some such X provides a logicd
justification for this ordering. Since indefinites other than the indefinite article can be Eﬂn.ﬁa to
license simiiar implicatures, as in 121 (where A and B discuss what kind of connechions 2
potential date must have had to be chosen for a elevision dating program), a more general
version of this ordering might be indefinite/ definire %%
(121) A: Works on the show.
B: Some show.

smﬁugﬂﬂg?mnaﬂﬂﬁaasﬁmﬁxﬁngaoﬂﬁgmaﬁ Le., \Some! show
m%%ghiggn%ngﬂg. See Note 61.
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Cbviously, indefinites need not always license scalar implicatures: Generic indefinites for
example, like A whale has lungs, will not license the implicawre —~BEL(S, the whale has lungs).

The uniqueness (within some inferable set or context) that definite descriptons convey
can also be explained in terms of scalar implicature: When § refers to one of his books in 122,
he
(122} Well, fortunately, his book is doing so well - that, well, one of his

books is doing so well -- another one is not doing badly either —

and he will be in a position where he can do that. That's really

great
ulocks the possible implicature —BEL(S, X has wrinen more than one book) that H might have
inferred from the initial definite reference -- his book.

While it is interesting to comsider this account of the additional meanings which
indefinites and definites ‘'may convey, it is unclear how such an analysis fits into more
sophisticated accounts of this much-smdied phenomenon. So, while a theory of scalar
implicarure must accommodats the observations discussed above, 1 will not pursue this
particular line of inquiry specifically.

5.1.6. Ranked Entities, States, Actions, and Attributes

A number of. anthors have noted that quantity implicature can also be suppored by
phenomena which cannot be described more generally than by the observation that certain
nousis, verbs, and modifiers - or, denotations of certain entities, states, actions, and artributes,
a5 I will term them — appear to be inmuitively rankable. The lexical items which figure in this
phenomenon have given support to the notion that generalized conversational implicature are
defined by the presence of centain lexical items. Many of these rankable items may be used to
evoke orderings that support scalar implicature.

5.1.6.1. Rankable Entities

Walker [Walker 757 has noted that the relarionship between nouns such as friend and lover

permits generalized conversational implicatures, as when the usterer of (123a) implicates
={123b).

(123)
a. This is my friend John,
b. This is my lover John.
c. This is my friend John, who is also my lover.

Again, not every use of friznd ({123c), for example) will convey that —lover.
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Hom also notes that military ranks (private/ corporall sergeant ...), life stages (childs
toddleri infant! newborn), and, of course, his rort/ misdemean. -. felony! capital 2.5_,« c" 'ring
permit the licensing of similar implicarures. Note that, while lovers may aiso co.&zm: an
nead not be — and sergeanss cannot be privares; so, although some of these u..mbﬁumm aich
do appear to support scalar implicature -~ may be described by an intuifive :ono.n of nuﬁ..Bn.E..
even a very inmitive definidon cannot distinguish all and only those oao_.._:mm sur ] ;..n.am
quantity implicature. These observations provide further evidence that an entailment definition
of unerance ranking is inadequate.

Too, many of these orderings may be quite domain-dependent. For example, 124 is
impossible to interpret unless we know whether Dr. X is more or less powerful or Hmvosﬁ
than the chief surgeon — or is, in fact, s'he.

{124} A: Does the chief surgeon concur in your diagnosis?
B: Dr. X thinks I'm right.
Except in the final case, concurrence of the chief surgeon will in no way entail the concurrence
of Dr. X. If Dr. X is, say, less powerful/ responsible than the chief surgeon, then B may
implicate =BEL(B, the chief surgeon concurs in the diagnosis) in the above exchange. If U_...x
instead ranks higher the chief surgeon, it does not appear that any inference about the chief
surgeon can be drawn here.

5.1.6.2. Rankable Activities, States, or Attitudes

Certain verbs may denote activities, states, or atimdes which are themseives rankable.
For example, it is clear from 125, 126, and 128 that %erbs indicating ‘degree of oEa.noqE
attachment’ may also be ordered. In 125, B implicates her lack of commitment to like by
affirming don' ¢ mind

{125) A: She likes it
B: Idon't mind it
; 100

While no scalar implicatures are licensed during the exchanges presented in 126-128,"" they

{126} A: That cat doesn't like anything.
B: She loves being brushed.

(127) A: Well, are you in love with this guy?
B: Well, Tlove him.

ooﬁn%omgﬂauﬂm.ugl-E&:Ewﬁw-.nnﬂ-.ogﬁ&wnanw.umn from that the
ggﬂnﬁ%nﬂ;!.ﬁnﬁ-gﬂﬁﬂangﬂgﬁnnag

100pn which higher values are affirmed.

implicature by affirming find our.
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(128) A: You don't like snow?

B: ILCATHE it.
motivate the claim that speakers consider loathe, like, in love, love to be intuitively rankabie.
Again, if B merely acquiesces in don't like, or in love g/he might risk A concluding that B
cannot affirm yet higher values. I shail retum to this notion in Section 7.1.3. Such dialogues
provide the best criteria for the identfication of these miscellaneous rankings, in particular,
those which are domain dependent.

Orderings of other verbs, such as wanr and need will zlso support scalar implicarure.
From 129, for example, we see that [30 will be felicitous.

(129} A: O.K. Oh, you want this.
B: [ need this.

(130) A: Do you need this?
B: I want it

Mention of epistemic verbs, think, believe, and know, can also support scalar
implicature, [O'Hair 69, Gazdar 80, Pinkal 83] as shown above in 64 {repeated here), in which
B rejects A's implicature —~BEL(B, X knows I'm stupid).

A: Dan thinks ['m stupid.

B: No, he knows you're stupid.
Similarly, in 131 and 132, the ordering think/ believe/ know supports the scalar implicature
~BEL(B, befieve ...} and —~BEL(B, know ...).

(131) A: O.X. Do you have Bw records of like what I took?
B: Yes, [ think so.

(132) A: And you have Data Structres?
B: No, I think I'm going to take that next term.

Alternate lexicalizations of items in this ordering are illustrated in the exchanges in 133 and
134, In 133, B implicates

(133) A: Do you know how mamy we have?
B: We can check.

«BEL(B, [ krtow how may we have) by affimning can check, while in 134 B conveys the same

{134) A: Do you know what dme it is?
B: I can find out.

;. Such use of the epistemics has been discussed in the literamre as HEDGING
behavior. [Lakoff, G 72, Prince 82b] Hedges other than the nEaREHa may also license scalar

implicarures: - In 135 and 136, from a fictional interrogation ow witnesses by police, speakers
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attribute propesidons w others to implicate their own inability to commit themselves t0 those
PTOPOSIONS.

(135) A: Nobody saw anything or anyone. Mrs Praed discovered the
body at about six o'clock in the morming--
B: She says. _

{136) A: Mr Porie, I believe you were employed by a Miss Marietta
Rainer. Is that correct?
B: I used to clean her windows—yes.
A: You kmow she was recently found dead?
B: So someone told me—yes.

[Prince 82b] terms these uses of performatives and epistemics shields, and explains that they
introduce fuzziness in the relationshup berween propositonal conteat and speaker.

(Prince B2b]'s approximators also represent nedges whose use may SUppor scalar
implicarure: [tems s0 identified will introduce "fuzziness within the propositonal context" as in |
[Prince 82b]’s 137:

(137) A: Are his feet blue?
B: They're kind of blue.

B implicates here that —BEL(B, his feet are biue) by use of what [Prince 82b] terms an
ADAPTOR — a term which adapts an old term [0 a new instance -- here, kind of. Other
approximators called rounders provide a more general term when the precise term is not
available or is unnacessary. So, in [Prince 82b}'s 138,

{138} Her temperamure was about 100 *
5 implicares that —=BEL(S, her temperanire was 100).

It has not been moticed in the liverature thar similar orderings may be evoked by the
mention of certain verb/preposition pairs. In 139, for example,

{139) A: Should we have the ham for Christmas?
B: We could have it during Christmas.
B implicates —BEL{B, we should have the ham for Chriszmas) by affirming the lesser vaiue
have it during; that is, the ham should not be the main course for Christmas dinner, but it could
be eaten during the Christmas season. Note that this distinction relies also upon the recogniticn
that the referent of Christmas in A's question, Chriswmas dinner is disdnct from the Christmas
season to which B refers.

And in the exchange presented in 140, in which a (somewhat unusual) caller describes her

(140) B: [ as a result of my extensive investigations and especially on an
internarional basis — [ was involved in industrial and governmental
8303%3~E8¥§§E about —
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A: CLA swff?

B: Pardon me?

A: CLA smff?

B: We HAVE worked WITH them.

A Tsee.

B: Idon't work FOR them.

A: [ see.

B: Uh i work FOR my corporation.

A: Uhhuh

B: I have also worked with security organizations, the FBI ~
A: Uh heh

B: And the intalligence groups. But what happened was [ had to

remain silent about my inheritance because uh we were threatsned.

past work to a financial advisor, the caller (B) first implicates —~BEL(B, we worked for the CIA)
and then reinforces this implicature explicitly. In this exchange, the scalar implicature is
licensed by a ranking of .Ha.oln with as a lesser item than work for; this ordering is plausible if
one considers that working for someone involves working with them, but not vice versa.

5.1.6.3. Rankable Attributes

Hom in particular has noted a number of modifiers which support quantity implicature;
some are presented below:

prestyl beautiful happyi ecsmatic
warm hot cool! cold
inrelligens! brilliant fairi good! excellent
middle-aged! old adolescent! adult

griticailyl mortally! farally (wounded)
These and mumerous other modifier orderings also support scalar implicature.

For example, Horn finds that the affirmation of presty implicates the inappropriateness of
every stronger term, which, for kim, is every term that entails prerty in an ordering defined by
degrees of astracriveness. 191 Thus, the unterance of (141a) conveys that ~BEL(S, (1410)).

(141)

a. That picture is pretty,
b. That picture is beaudful.

. Scalar implicatures are also licensed in 142, in which a speaker points to a standard
deviation that looks rather large and explains:
dﬁ audience understood that § was conceding —BEL(S, —thar s an X amouns), for X < tiny in

1 . .
,mmm%qaaoasnnrﬁgnnsﬁggﬂnﬁisgiaﬁﬁﬂrBnﬁnnﬁna.wnﬁvﬁiﬁw
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{142) That's not 4 tiny, amount, but...

mall, riny ordering. Note nere, as in other modifier ordenngs such ag

some .... large. medium,
the temperamure scale or degrees of arracaveness, that the onentaton of such rankings varies

with context (See Section 6.3.2.3).

Orderings formed from inruitively rankable entiges, QWS and activides, and attributes -
licensed via mention of the NP's, VP's, adjecrivals and adverbials that refer to them - thus
support scalar implicature. Of all the orderings discussed previously in the literarure, this class
has been the most difficult to accommodate i0 2 single measurcment of informativeness. Such
rankings are also inherently difficult 10 identify, since they may be quite domain-dependent.

5.1.7. Temporal Implicatures

Harnish and Horn have both idengfied numercus temporal indicators that may license
quantity implicatures, including tense and emporal adverbials such as Hom's somesnmes!
alweays ordering. Harnish notes that use of the past tense in (143a) seems 1o convey that "the
acdvity or state indicated by the verb mo jonger is present”. [Harnish 79:3881 So {143a) can
convey —(143b).

{143)
a. Ix’d(w) pr
b. I now p;
In partcular, he points out that verbs such as used 0, wanted to, and believed may license such
implicatures. For axample, in 144, 5 implicates that _BEL(S, chocolate cigarees now come in
abox ...}

(144) Chocolate cigarettes remind me of my childhood. They used ©

come in a box that looked like a fake cigarette box for kids. Ilike
the idea of using them, but [ would feel silly using this kind of
chocolate cigareae.

Harnish also notes that use of the simple past tense for any verb will license the quantity
implicarure that the queried state does not now hold; 50, { py d may convey —BEL(S, [ now p}
For example, in 145 B

{145) A: Are you on your honeymoon?
B: Well, I was.

conveyed an indirect negaton to the question asked by this means — implicating —BEL{B, [ am
now on mry hongymoon),

Similasty, Horn proposes that what he terms ‘quasi modals’ (and what others have called
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+yerbs of incompletion”) aiso license quantity impli i i
. plicatures, via orderings such
MERR i, i 146 24 as want Lo/ ry tof
{146} A: Is she going to get that card renewed?
B: She's trying.
B implicates that her friend has not yet — and is not sure of eventvally succeeding in - geming a
free membership card to a night club renewed. Similarly, i tmpli
. y, in 147, A i '
o i mplicates -~BEL{A, [ am
(147) A: Do you want V-8 juice?
B: Are you having V-8 juice?
A: I'm considering it
And in 148, B implicates that he has not actually bought the television set.

(148) A: Did you buy the TV?
B: I'm going to.

. Hom JBE verbs such as able, persuade, forge:, and inzend from his scalar predicates
since he claims that these predicates entail cither their complements or the negation of ﬂ:n_.m
%EE«BSB and thus cannot be used to implicate that negation. However, able and intend d

indeed appear .6 support quantity implicatures similar to those supported by his _n_._wmw-aoam_mw
Be .nEn to p; is not synopymous with manage to p; as Horn claims; possessing the abili .
.WEES.“ p; need not entzil ackieving p;  So, the unsrance of 149 need not convey tha wQ:S
indeed made dinner; in fact, B conveys just the opposite in this exchange. T N

{149) A: Have you made dinner yet?
B:Ican
Neither does intznding to do p; enail either doing p; or —doing p; In 150, B conveys that the

E..._aﬁoaﬁaﬁnmourﬁwﬂng forred i :
will count as such. 2 de income, even though he questions whether it

(150) A: I would suspect that this was part of a pension plan, was it?

B: Not i i
EBHnB a pension plan per se. It was intended to be deferred

ﬂu "a_nrunnn_n RSEE._ of _.__unzmna to p; may convey —BEL(S, p), and this meaning does
L conversational impiicature in the terms presented in Chapeer 2 102 Both abl
intend do in fact support scalar implicantre. . o

.. . -H. v - v
. emporal implicatures may also be licensed about present states by the affirmaton of

ot i ot
ﬂzﬁauﬂcﬂfﬁnﬁnggsxggwgfﬂﬁé
(vi) | intended to p, and in fact I did.



some furure state. For example, B's response in 151 licenses the implicarure —BEL(B, { have 4

masrer's).
(151) A: You have a master’s don’t you?
B: 1 wiil
[n 152, B licenses —-BEL(B, that is the best way 10 go (in b&ﬂg\ﬁaﬁnz

{152) A: Now is that the best way to go for me?
B: Presently yes.

As [ noted in Section 3.2.2. Hamnish claims that denying p; for ty may license the belief
that p; heid for some period 4y, { < j. But similar denials may also license implicaryres about
future tme pertods: [n 133, for example, B's denial of today conveys that B will leave at
another — presumably future — dme.

{153) A: Are you leaving today?
B: I'm nce leaving today.
In short, affirming or denying a temporal may license implicatures about past or furure states,

If, like Horn, one sees temporal orderings as both linear and defined by entailment, they
one cannot explain such two-sided implicatures: Both affirmations and denials of some
temporal value ¥ may license scalar implicarures involving both higher v; and lower Vi The
affirmation of v; may license —BEL(S, =) as well as ~BEL(S, =) the denial of v; may
license —BEL(S, v;) as well as —BEL(S, v,). So, these orderings are clearly not definable by
entailment. The truth of future p; entails nothing about the truth of present or past p,.

However, from the implicatures licensed in naturally occurring discourse, it appears that
temporal orderings may best be seen as sets of temporal alternatives, any number of which may,
in general, hold. In 154, for example, B in fact responded with (154a). However, she might
felicitously have given any of the other responses:

{154) A: Do you have a badminton team?

a B: [ had.

b. B: I do now.

¢. B: [ will have.

d. B: I don't have one now.
&. B: I won't have,

f, B: [ didn’t have one.

Where (154a) indicated to A —BEL(B, § does (now) have a badminton team) and —BEL(B, §
will have a badminton team), (154b) might convey §'s inability o commit herself to past and
future, and (154¢) a similar lack of commitment to present and past. Alternatively, the utterance
of (154d) could license ~BEL(B, ~ had one) and ~BEL(B, —J will have ane); of (154e), lack

105

of commitment to the falsity of past and present; and (154f), lack of commitment to the falsity
of present and future -- ¢.g., f didn’t have one bur | do now or [ didn’t have one bur { will might

each be implicated by (154f).

Implicatures licensed by mention of such alternatives are identical to those observable
when a set/ member relationship is evoked. That is, the affirmation of any member may convey
§'s lack of commitment to other unmentioned members, while the denial of a member may
convey that § believes other members wue or does not know whether they are true or faise (See
5.1.10 below.). While our intuitive notion of time may be linear, then, the implicarnures thar may
be licensed by temporal references suggest a different representation here.

5.1.8. Spatial Orderings

Spatial orderings may also support scalar implicahure. The directionality of spatal
orderings appears to follow the egocentricity observable in most deictic behavior, in which the
unmarked point is the deictic center: Just as the cenrral person is the speaker and the cenrral
ime the time of umerance, so the cenmal place is the speaker's locaton at the tme of
ueerance. [Levinson 83] So, implicarures licensed via spatial orderings will be caleulated with
respect to S's location unless otherwise indicated. Below I will assume thar deictic center and
speaker location are identical for simplicity’s sake.

In 155, for example, B appears to affirm a nearer location two deny a queried further
location,
(155) A: Did you get downtown?
B: I went to Bonwit’s.
Similarly, ini (156a), a bus-driver affirms one street 1o denry that

(156) A: Do you go straight up Walnur?
a. B: To Thirty-fourth,
b. B: [ don’'t go 1o Thirty-fifth.
his bus will go to the end of Walmut, Sixry-Third Street. But B might have conveyed the same
information by (156b), denying a further location to implicate the affirmation of a nearer
location.!® Similarly, in 157, B affirms a nearer location to deny the farther way to location.

{157} A: Is this the way t the Towne Building?”
B: This IS the Towne Building.

103t seerns less Ukely thae B would chooss a denial in this simation, although the denial s perfectly interpretable,
However, *T tum before Thirty-fifth’ seems somewhat more natural @ slternative.
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, § may affirm a nearer locadon I; W convey lack of commimnent to a farther one w. (ie.,
1EL(S, w..b or deny a farther »._N. to convey —BEL(S, —{I;}).

It also would seem that @ speaker may declare ignorance of same locaton ,__.8 convey
JEL(S, ~(I)) for [ closer o § than /; and —BEL(S, I for I further from §. So, B migh
avey that ~BEL(B, ir gets rca Thirry-sixth) and ~BEL(B, —(it gets to Thirty-fourth)) by the
ponse in 158.

(158} A: Does this bus goup Walnut?
B: [ don’t kmow if it gets to Thirty-fifth Street.

1.9. Process Stages and P werequisites

Harnish implicitly recograizes the noton that process or prerequisite orderings may permit
alar implicamare in his discyassion of how the asserdon x finished y may be viewed as a
onger remark than the asseryion x started y. Sifce finishing ‘enmils’ starting,'® — but ng
s versa — the assertion of x started y implicates the falsity of x firished y, as when §
iplicates —{159b) by saying ( 159a).

{159)
a. Minnie started anowing the lawn.
b. Minnie finishecd mowing the lawn.
\is intuition seems comect, e ven though Hamish’s explanation is unconvincing.!%  And the
nial of finish can be employe=d to implicate —BEL(S, —start) - that finish is the earliest stage
some process § can truthful 1y deny. As far as § iamows, earlier stages like starfing are tre.

1M1y the scuse that Agving finisheesd ‘catails’ previously having started. This is ooe exampic of the disparity
tween Hamnish’s absgact characterization of entailment md the mmitive ~ and, here, temporaily-dependeat -

tion he is Tying w0 cspture.

105 4 ccording to Harnish, since find_shing entails szarting, X finishing ¥ is equivalent to {viia). The denijat of {viia) is
Jdb).
(viD)

(a) (x saried y) A (x finik shed y)

{b) ==(x started y) v —(x fimshed ¥)

() =(x staried ¥}

(d) =(x finished ¥}
ght deny
makes &
Egggﬁfagngﬁgrﬂe&oﬁsa%%?m&. mo.:ﬂEwnE-nﬂésu
se, Le., that x starred y is mue. Of  course, the truth of the second disjunct of {viib) zsp.e.v is also Eaﬂnﬂhﬁ
th of (viib). So, by the sine reasconing we might conclude that § is unsble o affirm (viid) and that x finished ¥

1! The problem, of cours, is that mﬁgﬁnﬁgiﬁ.ﬂn%gaﬁakgnuw354%2825 s

d assumes 0 implicit ordering of c=onjunct which his notation does nol support.
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Note that, in exchanges such as 160, B provides an indirect response to A’s query, which we
qight .
(160) A: Did you finish this?

B: I didn’t start it.
jgerpret s an agempt to block the implicature that could be licensed by a simple denial of
finish — i.e., that lower values such as start are rue or URkNOWN to B.

Orderings such as these may be seen as stages of a process or prerequisite orderings and
support scalar implicature. For example, assume the following ordering:

going ;}
\\lv steady
dating ~—— |‘\||\I|\\\I\w marriage

.J_nn we can explain the following implicanures as affirmations of stages in this process: In
161, B implicates thar the woman in question is

(161) A: So, is she married?
B: She's engaged.

not married by affirming that she is engaged. Note that this response will not commit B to the
truth of going steady, for example, although this state may sometmes precede engagement. So,
process orderings need not be linear,

L ,_.mE note that expressions which may be seen as denoting process stages need not actually
serve this function. In some contexts, for example, taking the GRE's, writing a thesis, doing a
.uw&m&. taking a comprehensive exam taking prerequisites and taking electives might be
modeied as stages in a process of completing a Computer Science major. But it seems clear
thiat, in an exchange like 162, these expressions are beter seen
~ (162) A: O.K. And for Barnard students, they had to take cither GRE or

write a thesis, right? But for Computer Science 1 don't know what

to do. Is there any project or...?

B: No, 0o, not. Our Department doesn't require any project neither

a comprehensive exam, so all you need to do is fulfill the

requirements which are a couple of prerequisites and four electives.

s ﬁ.ﬁo_dnan set of prerequisites, rather than as stages in a wmporally ordered process.

.- When orderings like these do include alternative or optional paths, such branching nodes
may.be:seen, like hierarchical siblings, as alternate values in the ordering. For example, signing
may be preceded optionally by proofreading it, and also by the alternate stagss of typing
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pe \ulll.l’rlv
proofread > sign

wdwrite "
1eq, in an exchange like (163a), the affirmation of an alternative suage syping a leiter licenseg
e

mail

{163) A: Have you mailed that letter yet?
a. B: I've typed ic
b. B: I haven't proofread it.
wplicature ~BEL(B, [ mailed the lenrer) about the queried higher stage and —BEL(B, —{/
-ote the lemer by hand)) about the unqueried aisernate value. Note, however, that B’;
terance of (163b) can implicate onty —BEL(B, —(rype v handwrite)} -- 1Ot one particular
sjunct,

So, not oaly do linear orderings, such as those discussed by Hom and Hamnish, suppon
alar implicature, but non-lidear orderings do as well. Process stages may be ordered by either
pe of metic.

1.10. Sets and Whole/ Part Relationships

Other non-linear orderings that support scalar implicature, which have not been discussed
eviously in the limeramure, include sev proper subset relationships!% and parv whole
lationships. [ have already noted some naturaily occurring data in support of this claim (See
amples 59 and 71.}. Further examptles of scalar implicarurs licensed via evocation of sets are
esented below.

{164) A: Can you sing a Motzls song right now?
m“Zoéq

A: Yeah
B: My cousin can.

(165) A: Do you have apple juice?
B: I have grape or tomato or bloody mary mix.

(166) A: Have you ever kaitted before?
B: I've done a lot of crocheting.

(167) A: I'll have a small lentil soup, and whole wheat bread.
B: We have rye, pumpernickel, and rofls.

s implicature in 164 thar she is not able to sing a Motels song is also based upon affirmadon
a subset of a perceived set of relatives, Similarly, in’ 165 B evokes the set of juices

106D fined over the non-uull subsets of some salient set.
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implicate ~BEL(B, I have apple juice); by committing herself to the set {grape.tomato. blocdy

“ mary mix}, B does not commit herself to the set {grape.tomato bloody mary mix.apple}, and
EE_ does not commit herself to apple juice. The exchanges in 166 and 167 involve similar
. jmplicatures. The set/ subset orderings that may permit scalar implicamre are limited only by

e imagination of conversational parners: For example, in 168, B's reply indicates that she has

{168) A: You should be able to log on to the VAX —~ so long as you've
had your granola. :
B: I had grapeftuit.

: decided that the set of breakfast foods must be salient ~ although this speaker later confessed to

‘having been quite puzzied by A's remark.

The claim that speakers may implicate lack of commitment even to unmentioned members
of some salient set is supported by the following exchanges: In 169, A clearly understands that
B has implicated that no one other than her son and daughter live with her.

(169) A: Isn’t there anybody waiting for you at home?
B: Yes there is...my son, my daughter.
A: No one eise?

And, in 170, § blocks the potental inference that his

(170) Fine? Alright, get hold of a copy of the July 7 81 W3], nextto the
last page. You can get it down at the Logan Square Library or at
any one of the major colleges in the area and, uh, Drexel, Temple,
Villanova, Lasalie, St. Joe’s, uh, Penn Stare [sic], Lidener {sic] — I
hope I dida’t miss anybody. If I did it was unintentional...

list has exhausted the major coileges in the area. In suf, such exchanges provide evidence that,
when § affirms a proper subset of some menrioned or inferable set V, s/he may implicate that
¢he is unabie to commit him/herself 1o unaffirmed members of V; in effect, by affirming 2
proper subset ¥;, § may license —BEL(S, q..e where v; r‘.‘ and v; and v; are non-nuil and are in
the power set of V. .

A more complex example of how speakers may license scalar implicature by evoking
set-inclusion refationships is presented in 171:

(171) 1) A: Let me just check whether you have all the prerequisites.
You have Calc 1 and 27
2) B: Uh-hmm.
3) A: You have Introduction to Programming?
4) B: Oh, yeah. o
%) A: You have Data Structures, Fundamemal Algorithms.
6) B: No, [ don’t have Fundamentals.
TTA:OK
8) B: Or Comput(zability}.
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9} A: O.K., so you'll need Fundamentals, Comput[ability]. You

have...

109 B: I'll have to take Finite Math, too.

11) A: O.K. You have Discrete Math?

12) B: Yeah, I have it and [ have Assembly Language.

13) A: O.K., and do you have any electives?

14) B: Yeah, [ have one - Intermediate.

15) A: O.K., 50 you need three more electives, and you need

Compur{ability], Discrete...Finite Math?

16) B: Finite Math and Fundamentals.
n lines (3} and (5) of this example, A, a faculty adviser lists prerequisite courses for a computer
iclence major for B, a smdent. Ia (6), by denying a singleton subset of the set {Daw
Strucmres. Fundamental Algorithms} listed in (5), B implicares that s/he has taken the undenied
nember, Data Structures — that is ~BEL(B, —Data Structures). In (10), B corrects A's
mplicamure from (9) that the set {Fundamentals,Computability} will exhaust the set of required
ourses B has yet 1o take; ;mplicitly, A has conveyed —BEL(B, Finire Marh) — that, as faras o
mows, B will not have w take Finite Math — so B corrects that implicature. In {12), B adds that
vhe has taken Assembly Language when questioned about Discrete Math. A simple response of
‘yes’ w (11), s/he may believe, could encourage A to conclude that ~BEL(B, [ have Assembly
Tanguage). So, B blocks that potential inference in (12). Finally, B corrects the apparent
implicamre licensed by A in (15), that A has mendoned all the courses B has left to ke -
nence —BEL(B, courses other than those mentioned in (15)) ~ by adding that s/he must aiso

take Fundamenzals.

The implicarures speakers license by the emumeration of part(s) of a whale are similar 1o
these licensed by the mention of a proper subset — conveniently emough, since particular
examples may often be interpreted in either framework. For example, in 172, B implicates he
has not read the other haif of the book;

{172} A: Did you finish the book?
B: Half of it I read.
in 173, B corrects A's implicature that ~BEL(A, there is no air-conditioning in other rooms of
the house).
(173) A: I've been told there’s no airconditioning in my bedroom.
B: There's no air-conditioning anywhere int the house.
In cach case, these exchanges might fust as easily be analyzed in terms of set/subset relations.
However, since the implicamres licensed by asserting a proper subset are identcal to those
licensed by asserting par(s) of a whole — i.e., both represent {ower values in a salient ordering
- the choice is unimportant for this analysis.
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5.1.11. Type/ Subtype, Instance-of, and Generalization/ Specialization
Relationships

Scalar implicatures may also be licensed by reference to items related by a type/ subtype,
ipstance-of, or generalization/ specialization relationship. So, in 174, B impiicates —BEL(B, /
have lralian) by affirming the alternate value vinaigrerte in an ordering of oypes of saiad
dressings.

{174) A: Whar kind of salad dressing do you want?

B: Do you have italian?

A: Vinaigrerte.
In 175, B conveys that she does have a form of paste by affirming the subtype, rubber cement.

(175) A: You don’t have paste, do you?

B: Rubber cement.
Note here that, since the truth of a subtype /] entails the truth of its type v, Y wil] represent a
higher value than v, and sibling subtypes ¥ and v, will represent aiternate values for the purpose
of calculating scalar implicatures, So, S may affirm a rype to convey lack of commitment to a
subtype, may deny a subtype to affirm a type, or may affirm or deny one or more subtypes o
convey the opposite commitment to alternate subtypes.

Even MARGINAL or ATYPICAL subrypes!®? may license scalar implicatures. In 176, for
example, B’s affirmation of vitamins conveys that his child is not taking
(176) A: Is she taking any medication?
B: Vitamins.
any other medications, although vitamins itself is not clearly a rype of medicine. And B's
response in 177 conveys that she does not have
(177) A: Do you have a pet?
B: We have a wurtle.
other pets. Beczuse the affirmation of a marginal subrype can be employed to implicate
-BEL(S, other subtypes), responses such as those in 176 and 177, as in 178 beiow, may be
interpreted as either yes or no, depending upon whether H believes vitamins constitute
medication, turtle constitutes a type of pet, or allergies constitute sickness.
{178) A: Are you sick? ,
B: I've got allergies.
§'s implicature will, however, be independent of H's understanding that § has given a positive
TRSpoNse Or a negative one.

"terns whose membership in the type v, is debatable, as, peoguins are geoerally classified by subjecty as
marginal or atypical member of the category of birds. See [Rosch 75, Jolicoeur 84].
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Scalar implicamres licensed via type/ subtype relationships are similar to those that may

be licensed by evocation of instance-of or generalizanon/ specializaton relarionships.  For
example, in 179, B may implicawe —BEL(B, that will be Visa)
{179) A: Will that be Visa?
B; It'll be a charge.

by affirming charge. And, in 180, where the relationship berween ourside and car clearly

cannot

(180) A: Is ke outside?
B: He's in the car.

be seen as one of rype/ subtype, the fact that B may convey commitnent to outside by affimming

in the car, suggests that B may implicare —BEL(B, he's in the car) by affirming outside, as in
181, or convey

(181) As Is he i% the car?
B: He's ourside.

—BEL(B, —he's ousside) by denying in the car in 182 based upon & generalization/
specialization ordering.

(182) A: Is he outside?
B: He's not in the car.

Like implicatres licensed via evocation of set/ subset and pary whole relationships, scalar
implicatures licensed by mention of members of type/ subtype. instance-of, and generalization/
specialization relatonships are difficult — but, for our purposes, UNnecessary == to teil apart.

5.1.12, Entity/ Attribute Orderings

Finally, scalar implicatures may also be licensed by evocation of an entity/ atribute
reladonship, as in 183, 184, 185, and 178. In 183, for example, B implicates that he cannt
commit himself to the queried propositdon there is an opera on by affirming

(183) A: Is there an opera on?
B: There’s a recorded one.

an auribute of an oper presentation (recorded). B is not sure recorded opera constitutes

having an opera on, S0 53y8 ‘ag much as he tu
in 184, B
(184) A: Areyou 3 docor?
B: I have a PhD.
affirms an atribute of some docfors 0 impli
doctor.

thfully can’ by affirming an attribute. Likewise,

cate her inability o commit herself to being ¢
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m.unmw,wa wa aiso license implicarures about their commimment to other atributes by

._._E,um or n_u._.u:nm some arribute of an entity. In 185, B implicates —BEL(B, [ am Greek) uw.

sffirming an attribure of Greek people (ability to speak the language). By affirming an attribute
m.-nnﬂ. !

B (185} A: Are you Greek?

i B: I speak some Greek.

m n”wﬂ may convey that s/he is unable to affirm the entiry itself, ie., in 185, Greek

Ao “a‘. ' ’

If m Bnnnomon arrribure is a definitional characteristic of a salient endty, it seems that the
..»En.umnon of this atmibute should also affirm the enrty -- by logical implicaton. Th

_a_u__oﬁﬁam basad upon entity/ attribute relations seem likely to involve only non-nnmaao“_.
uﬂ.&cﬁm However, it is difficult to discover auributes for any class which are truly
mnmlnonm_ — &.g., dogs have four legs bur a three-legged dog is still a dog. And the affirman i
.”Mmoﬁ“mn u_._mww definitional characreristics when § might, with equal e¢ffort, have affirmed HM”
n..E.N. wm E. Hmmmau 1o convey that § _...N unwilling to commit him/herseif to the affirmation of the

{186) A: Are whales mammals?
B: They have lungs and are warm-blooded.

S may also affirm an attribute to co: i inabi
. : nvey his'her inability to commit him/h
artributes which may be salient in the discourse, as in 187. Frelfto ofer
(187) A: Do you speak Greek?
B: I've spent some time there.
Of course, if the sali i i is implicati .
oo Grechy. &n.nE Hunnon.ur_u un..n is implication (so that living in Greece implies
. ) erent meaning will be licensed.  Similarly, if S denies an awribute, as i
188, s/he may confirm other attributes, unless a prerequisite e

(188) A: Do you speak Greek?
B: I've never lived there.

relationship rather than an entity/ anribute one is salient.

mb sum, f.—“uﬂ ‘m ﬂa !m are g@ﬂﬁ 0% some ng* 1*- —«W can be seen as a :.—Wusn <m.w_._.ﬂ
i ‘- i ‘_E ternate values 1ng nn an Y 5
Euﬂ.ﬂﬁw.
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3.1.13. Summary

The orderings that permit speakers (o license scalar implicarures thus range from those
reladvely domain-independent ‘canonical’ orderings inspired by the logical quantfiers and
connecrves W0 domain-dependent enoty rankangs -- and from linear orderings t© hierarchica]
orderings. While most orderings which support Hormn's scalar predication, Hamish's quantty-
quality impiicature, and Gazdar's scalar quantty implicature also support scalar implicature,
there are a oumber of exceptons: Scalar implicamre 1§ supported by Hom's quanafier, modal,
logical conpecave, cardinai and ordinal orderings, aithough [ have formulated different
plicatures licensed by the numerical orderings and additional orderings that may
While Hamish’s noton of all-imptication can be
s concept of implicamres licensed vig

accounts of im
be derived from the logical connectives.
subsumed under the lamer, I have argued thac hi
*specification of assertion’ contradicts not only inruitive interpretations af his exampies but also
his own accounts of Lsmun.mw.ncai implicamre. Grice’s nodon that indefinites and definites
can be ranked is cleardy subsumable by scalar implicature, althongh just as clearty definiteness

and indefiniteness can be given a more sophisticate

Many authors have identified ranked entites, Stales, actons, and armibutes, including epistemic
verbs and other hedges; [ have identified sdll more, including orderings of verb/ preposition
pairs; all support scalar impiicamre, From the temporal orderings noted in the literare a5
supporting quamticy implicamre, I have formulated a new analysis of the scalar implicarures that
temporal references may ticense. | have also proposed that spatial and process/ prerequisite
orderings support scalar implicature; although Harnish implicitly recognizes the latter, his
justificaton is flawed. [n agditon to the linear orderings to which previous fesearch has
confined quantity impiicagre, scalar implicamre may also be licensed by mention of values
anked in orderings such a3 say proper subset, whole/ part, type/ subtype, generalization
specialization, instance-of, and entity/ arribute reladonships.

d analysis than scalar implicarure provides.

process to produce an ostensive definiton
more general definition is cleariy to be
mere listng i

While it might be possible 10 extend this listing
of the orderings that support scalar implicamre, 2
preferred.  Even if an exhaustive list of such orderings were possible,
theoretically unsatisfying. o practical terms, it would require that each such ordering be
predefined, with no principled basis for including or excluding additional, perhaps domain-
dependent orderings. In any event, orderings such as 168 indicare that exhaustive listog is
impossible: People can and do form scales from items that may bear little intrinsic relationship

to one another; these scales are hard to predict outside the context in which they ar= evoked.
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: 5.2. Defining Scale

.h._o_“» Hw.m_.EmF and Gazdar have all attempted to characterize the orderings that support
quantity implicarure by some form of entailment Although al] have recognized flaws in thi

. ] m
%namnw. none has devised a satsfactory substtute. In this section, I will examine previous

aempts at characterizing these ‘scales’, look at pro .
' sed .
out their deficiencies. proposed definitions of these scales, and point

§2.1. Limits of an Entailment Condition

As noted i . :

e n<M h“omqoﬂoonu“%..vumoa notes serious weaknesses in his own entailment definition
O e oross o :“ 8&8. For n.uBuv_o. the largely inmuitive definition Horn has
T et nn_m.. : nﬁn_.umﬂ orderings (See Section 5.1.1.) poses a serious problem
for his et oo no_..r The idea that all x entails some x may be satisfying fro
Eﬂnm« “.m not _n __om_nw_ point of view. However, as Horn notes, some/ all avﬁmnmnn o““ )
W”mumﬁo _uoﬁ“““ Mumnwn aMM “n ww”nnqu n.w&nanm“ a more complete ardering would include Ns“
entails no x — nor that (189b) REMMEJ M.nr”“n M_MMMN e ould not want to sty fat of

(189)

a. None of the people left eart
b. All of the people left ou._._w.v.
¢. #No peopie Ieft early and in fact everybody did.

Although (18%a) may indeed con
vey that -(189b), i i i
conversational implicature; the infelicity of a o moa s e e e
o ibie. = . icity of {189¢) shows thar (189a)’s conveyance of —(185b)
e. Horn simply omits these poles from his quanrifier orderings

For modal orderin : ,
permisible, brp Manw a&mﬂ BM m,.u_.n .oB_n pegative poles, lest possible entail impossible and
o J : . Again, in exchanges such as 190, the affirmation of th i
pole impossible, while conveying that higher values e negative
{190) A: I'm beginnin ; . .
impossible.... g W think finding a lover is impossible. B: Ir’s not
possible and .
So, again, un__“nn mﬁeﬁ o4 MH false, does u.E convey this meaning via conversational implicature
etailoaenn conditi poles must be omitted from such orderings -- not only to preserve wn
tion, but also to predict possible conversational implicatures correctly

Although this ion
I =ow.”n " n._u.__.nmuon mnuﬂ.mq sesms reasonable — if counter-intuitive — for m:Bnmnn
; - . gs, it is less easily applied to orderings like the miscellaneous modifiers
discugsed in Section 5.1.6.3. Again, a full specification of an intitive degrees of artractiveness
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eyl beausiful -- cannot be defined by semantic
r example, But while it may be sufficient to omit
ar how best to mualate modifier

ordering - s4Y. hideous! uglyl plaini pr
entailment — lest bequriful entail hideous, fo
pegative poles from quantifier and modal orderings, it is less cle

orderings. It is easy 10 52 that beauriful does NOT entail Aideous of ugly -- but does it enail

plain — or even presty for that maner?
cooll tepid! warm hot, Hom tries to reselve a similar

For the emperaure scaie cold/
the asserton of cool

dilemma. He claims that while the assertion of warm implicates not hot,
nstead, cool asserts the negaton of warm. The di
rween (1912) and (191).108

cannot implicate not warm. i fference between
the wo cases for Hom is the difference in felicity be

(191)
a, #The soup is cooi if not warm.

b. The soup is warm if not hot.
Ou this basis, Horn divides the wmperafure scale into haives, cool! cold and warm/ hot, with
cold the positve pole of its half. So, Aot entails warm but not cold, and coid entails coel,
Middle values like litkewarm remain a problem, since they do not seem 10 be entailed by either
cold or hot. But Hom's soludon for this ordering — as for degree of anracnveness above -
1o save his enraiiment conditon. [f we accept that a hot soup is NCT
can we really acceps thar it 1S 2 warm soup? Whatever hot enails
niy warm, it’s hot., it should also entail about cold. Crare
states. At any rate, note that, in namrally occurring
be perceived as values on a common scale - and ag

seems a misguided atempt
iherefore also a cold soup,
about warm, €.g. A hot soup IS not 0
ail these values just mumally exclusive
discourse (192), cold and warm secm o0
licensing particular implicatures via their relative positions.
(192) A It's cold out here.
B: It's not warm-

>§ didn’t you just say ‘yes’?
B: Becanse then you'd think I thought it was colder than it really is.
For B, not warm appears W convey —BEL(B, —ir's cool) as well as ~BEL(B, =—if' s cold); that

is, B denies warm © implicate his lack of commitment tw the falsity of all lesser values o d

can deny only warm and nothing less than that So, in this case,

temperatre ordering. B
uld oot explain B's implicature.

Hom's spliting straegy wo
3 and 194 provide further evidence that modifier orderings

Implicamures jicensed in 19
monauo;o divided: In the former, A implicates —BEL(A, —they're all righr) and —BEL{A,

~they re bad) on 3 modifier ordering bad/ all right good, while B

108 orp distingmishes betwesn the two in terma of SUSPENDIEILITY (See Section 52.2.); a cooll warm relationshiz

is not suspendible, witile 3 warm hot rejationship is-
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(193) A: They're not ve

e At uon_.wnmrooa though. The camera’s lousy.
(194) A: UE you do all right?

B: I didn't do that good, you know.

implicates —BEL(B, —i gl :

E.Monbm good/ nmw.lw“&&mw“ o :w\:.v and —BEL(B, —i did (good) well) from the reversed
orierings 1% The bad — that is, A and B have evoked differenty ori .

e aonnn.un  the ”“M"E_on from this exchange was that ‘the pictures B.ow h:nsﬂa i
' otthe s rs' implicatures —BEL, ; dght’ - the
~BEL(B, I did all righs). (8, —ihey are all righn). In 194, B implicated

While quantfier, modal :
such as the temporals and “bho““n modifier orderings may be truncated or split. orderings
accommodate within an entaitment defi mwoﬂnﬁeﬁum discussed above are more difficult to
dearly does not ool the tath of n nition. As noted in Section 5.1.7, truth of ¥; in the furure
ve considered entailments in the mn”m_nuh“ present or past. And while process o_.n__nnnmm might
accomplished stage ¥, this notion of m.oooau__.uism stage J_.E a process ‘entails’ having
implicazion usuzlly employed to defi ouE_a.una is far from the one or two-sided logical
tort misdemeanor! felony! capital uo semanuc entailment. And, of course, orderings w:nm”_
0d 5.1.6.1.) simply canmot be ﬂ_nm”..“:.n and other ranked entity orderings (See Sections 3 Nu”
In consequence, Horn proposes in terms of even the most general notion of ouBuH. .
a more general definition of scale — in terms of SUSPENSION o

8.2.2, Defining Scales by Suspension

Throughout his discussi i
o ion of miscellaneous scal i
sutifying linguistic construct us ar predicates, Horn is conce i
o mn?nmmona e . ndbnmoonm that favor ‘upper-boundedness’ as a means of mMH“M s..:._._
and absolutely, let alone . For example, he identifies ‘scalar clues’ in items like dow. Ay
. 'y y EVE i |
n, ondy, and just. So, when it becomes clear thar his BEHMH”

defiiition of scale must be ;
s abando
constructions. ned, Horn proposes an aiternate definition via certain of these

x Constructions like those
" os¢ represented in 195
general, good/ suggest that unamractivel hi
8 grear, and unpleasant obnoxious may be seen as (parts of) s “&nqﬁ. colonell

d orderings. ' ou of the hypothesis that mentioned poles can indicate the orientati
- tion of
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(195
w. Frank isn’t a colonel let alone a general.

This picture is good even if it isn't great.
c.

(197)
George is unavractive if not {downright/absolutely} hideous.

a. Some if not many of the people left sarly.
b. Many if not most of the peopie left early.

c. Most if not all of the people ieft early.
ien't obnoxious, {justionly} unpleasant d. #None if not some of the people left early.
d. Leo 150 _ e o
. the upper-boundedness which §'s
ch case e explicit relation m:q 7 Bm_.n_..uwvme.m mﬁm _.MMMMM» Ewﬂv”o&mnunon of a (possible) Moreover, suspension can also define scales for which entaitment definitions are suspect

In ea alone) might implicate. St Y,

assertio &n“m by 100, a8 in 192, can also provide a test of scale.

scalar pred’

if not downright impossible, as in 198 (conrdone/ promote), 199 (sick/ dying), and 200

{misdemzanor! felony).
g6) It's coid out but it's too warm for skiing. . (198) [George Jackson's) jailers condone racial prejudice, if they don't
{1 . conveys that a weaker clement on 2 scale than that which acwally holds promots it,
{ains, .
“Too ¥} 1 8 s t00 warm, then some v; less than warm (¢.8. epid, cool) shouid hold. (199) Caille is sick if not dying.
uid bold- > . . . Lo , :

sho w5 10 employ one class of such constructions, mcm_umz.omw.m.. iE.n: he (200} nm:m%-nn“_w %MEEE is a misdemeanor if not a felony in every state

Horn vBMo.._;cu Y --or, v, if not v;—asa substitute for his entailment definition of scale.

* . . P .
exemplifics > Bﬁ jermedl because they function to suspend implicamres that might be licensed However, while a suspension definition of scale does indeed accommodate relationships
Suspends®™ &Mn of v alone. Some examples are shown in Table 3-1: which support scalar predication but which an enmilment definition excludes, it is
by the uerdd ! 4 if notold unsatisfactory in other ways: First, definition of scale by felicity of suspension is clearly an
i - [} . . N .

<oy if 0O infantile Em&a mm.ﬁ ot pleased unsatisfactory solution from a computational point of view, unless all scales are to be
childish Je if not aracave sadsfied, Jm e P et predefined as such or felicity judgments are to be solicited inweractively. Second, while values
Rnﬁsum o unprecedented 28.%&._“ - uﬂgzn ‘close together’ on a scale may felicitously be suspended (as in (2012)) to define a suspension
E&cﬂ_ e if not entirely overiooked posst M ¢ many scale, anempted suspension of others is less clearty felicitous (as in (201b)).

0 . some 1f no
Blose gif pot downright (201)
hukew ansympathetic a one if not rtwo
Table 5-1: Hom's Suspenders b. one if not forty
¢, thirty-nine if not forty
ber of each pair may ‘suspend’ the second, the canverse is oot trues so, for
1 the first DET

While the

» ) Given only the suspension test and (201b), one and forry will not appear on single scale
: ' is infelicitous if not conrradictory.

\pany if not some. 13

examples

% s - x v 150 OW nﬂ.—.ﬂug
oy r ous m ‘m
amgﬂ_h_.nuﬂh a MBHG 'mh can be &.ﬂnmh—& follows If if not 15a felici ﬂmh —vﬂ.ﬂm m a —

quantity L

suspensions, the cardinal scale would be definable by suspension. Since suspension appears
d not thus not to be transitive, a definition of scaie based on suspension will succeed for Hom’s scales
O is a higher value than p; on Sc. These scales nee
rance b1t 7 if not Py 18 mOC, ﬁnhhﬁ_m ”n”whv redicates noom only be partially ordered.!!? only if individual suspension pairs are carefully chosen. And note also that it is not clear that
M“amaa put may b awaa“_ﬁ E«_wﬂ infinite, as for the cardinals, Horn explains that all ‘forty if not thirty-nine’ is infelicitous, as, for example, in 202,
(3 ’ :
Horm furthe’ ores eM scales can also be defined by felicity of SUSPENSION (See Secton (202) George isn’t as old as he looks. I'm not sure how old he really is
nis au%aa.%mn_ a quantifier scale some! / most/ all might be defined as in 157. but I think he’s only about forty if not thirty-nine.
e, 2 quanti mary . ‘right! . » " o _
2421 F aaﬂw, (197d) is infelicitous; so, this suspension definition produces the ‘right So, Horn's suspension definition of scale will not in fact definé the candinals as scales, since it
Note particularty s is possible 10 assert ‘thirty-nine if not forty’ and “fonty if not thirty-nine’. Third, as noted in
results fOr pegative POICS- sach 2 daye Section 2.4.2.1, phenomena other than conversational implicanires are suspendable, including
\\\aﬂn partial order nm Hwﬂ ,ﬂ__ﬂ“ wﬂhﬁﬂwﬂﬁ_ﬂ ﬂhﬂ%ﬂﬁﬂﬂﬁ .EM Nnﬂ.ﬁ t suppon ‘conventional iplicature, presupposition, and even enmilment. So, Horn's proposed definition
110gorm the a3 scales. &
of snm week of sk o eouss n Section 5.3.1)
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will identfy scales such as onfy vote! did vore from (203a) and bald! exists from (203b).11L Sq,

while
203) . .
A 2 Only Muriei voted for Humphrey if even she did.
b. The king of France is bald if there is a king of France.
a suspension definition of scale will accommodate those scales that entailment does not, it will

also identify scales that do not support quantity implicature.

[n sum, Hom's entzilment definition of scale is too restricdve; Yel his aiternative
suspension definidon is both too weak, including as scalars items which clearly do not supporn
the ciass of quantity implicatres he wants o define, and tco constrained, excluding scales Hom

would wish to inciude.

5.2.3. Gazdar’s Definition of Scale

In adapting Hom's notion of scalar predication for BBn:mEou.u_ use, Omumﬁ.mnnnﬁm .n
more formal definition of scale. For him, the chief difficulty in defining a nawunﬂuﬁ scale is
enforcing thar itms ordered od 2 scale be qualitatively similar as well as quantitatively ordersd.
For example, how can believei know be defined as 2 scale but not regretf know?

Injtially, Gazdar proposes that "identity of selectional restrictions” or "identity of item-
induced uﬂ:uﬂomﬁoum.. might serve as similarity criteria. In Houuaﬂ.. 79a] he mgm.maﬂ that
Thomason’s [Thomason 72] notion of SORTAL CORRECTNESS (See Section 4.1.1.) might wnw..a
to constrain values on a single scale, He finds Thomason's definition wa uB»ﬂna_ognm
quantitative orderings such as Joha/ person, witich do not support scalar implicature.

In the end, however, Gazdar must abandon this amempt at a formal definition of scale,
adopting the view that ‘semantic informativeness’ is pragmatic notion that SH.EQ be captured
by the concept of semantic entailment.  As noted in Chapter 4, Gazdar effectively uno.onm an
entailment definirion of scale for the purposes of demonstratng his formalism, assuming that
such scales will be ' given'.

:_Zosnimoﬂ&anowmu&wr.ﬂuvﬁnhu. o "if pot’, but includes those in this example.
:ﬁn?ﬁ-wﬂii«.ﬂaﬂinﬁ%s&lgg E-Wnﬂu_g%ﬁoanﬁn

ngkguﬁgsii
B: A person did.
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5.2.4. Other Definitions of Scale

While analyses of other linguistc phenomena, such as let alone [Fillmore 83}, all bus, ar
char, and much less constructons, polarity [Fauconnier 75] -- and other forms of conversational
implicature [Fauconnier 79] have centered upon a godon of scale, these analyses too have
foundered on the inadeguacy of an entailment definition of scale and the difficulty of finding an
srermative. Other discussions of polarity [Ladusaw £0],113 pragmadc phenomena such as
TOPICALIZATION [Prince 81b), EPITOMIZATION [Ward 83), and FOCUS/ CENTERING [Joshi
g1, Grosz 33], and prosodic phenomena such as CONTRASTIVE STRESS [Culicover 83] and
FALL-RISE intonation [Ladd 30] have proposed simple set membership or functional dependency
to account for the relationship between an utterance and its context and the additional meanings
that their phenomena may license. However, as noted above, simple set membership represents
only one of the metrics which support scalar implicature, and, cleariy, many scalar implicatures
cannot be explained in this framework.114 And [Joshi 81, Grosz 83] acknowledge that their
‘functional dependence’ is only an approximation of the relationship they intend.!!S So, from
previous studies of quantity implicarure — and from work on other linguistic phenomena based
upon ‘strength of claim’, the general consensus is that, while some metric for ranking utterances
must be found, the most acceptable choice, entailment, is simply inadequate.

5.3, Ranking Utterances via Posets

From the discussion in Section 5.1 it shouid be clear that a sarsfactory characterization of
the orderings that suppor scalar implicature must accommodate not only orderings defined by
entzilment, but aiso orderings which Harnish, Homn, and Gazdar have identified as supporting
quantity implicature that ars not defined by enmilment, as weil as the additional orderings [
have identified above which are neither linear or not defined by entailment. In this section, I
propose a new definition of this group of relations and argue that only these relations support
scalar implicature. 1 then demonstrate how, given this new characterization, it is possibie ©
spécify definitions of higher, lower, and alizmnate values among ordered items and thus to
complete the formalization of the scalar implicature conventions ! proposed in Secton 3.3.

U3 2dusaw in fact proposes that Faucounier's entailment scales be defined a3 sets: So, for example, he claims that
T..QEBE!&.EE««R%EEE-Euaﬂon&n!»onﬂﬂwa.ﬂw_sgé&s.._.nsnon
gﬁaﬂgtiﬂ_:w55Evn-Bgonnﬁﬂnunnggﬁﬂi&_@wnﬁvs._vo-
[ither' < ‘be & mum'.

+1M4p fact ax | will propose in Chapter 8, set membership sppears to be imsufficieat o €xplain’some of the

_vgnﬂ:mﬂnwagﬂﬂ_&&,

E_é.a 85b} discusses bow the notions of uttmrance fanking proposcd bere might provide ble

fubstimee,
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Above | have used the wermms reladion, ordering, scale, and ranking loosely to refer (g
those relationships among expressions or among the things denoted by expressions that serve o
support scalar implicaure. Before proceeding to a general account of these metrics, [ wil]
specify a more precise terminology: Henceforth, [ will define orderings o be (mathematical)
RELATIONS as follows: Let V be aset. Then a RELATION O on Vis a subset of VeV The
ordered pair <v;¥;> & O is commonly denoted by _.nh:.._.. The Bnﬂo by ,..A.Ens such a relaton i5
constructed I wiil term the ORDERING METRIC of the refaton, of, simply, its METRIC,

5.3.1. Relations Not Supporting Scalar Implicature

Above [ have characterized the retations that support scalar implicarure by listing those
that do indeed support the phenomenon, much as previous authors have done. However, we can
also specify which relations do not support scalar implicature. 1 have already established thar a
relation supporting scalar implicature does so by providing a way tw determine, for any two
items ordered in that relation, whether one item is higher or lower than another, or whether the
two are alternates with respect to some common higher or lower value. So, relatons that do not
support scalar implicature are just those which fail w support such distinctons. These
orderings include CYCLIC relations!16, temporal parallelism, and, in general, relations that are
not both REFLEXTVE!!? and ANTISYMMETRIC! {8 or relations that are not both [RREFLEXIVE!!?
and ASYMMETRICIZ0 - as well as relations that are not transitive!?!

First, consider the cyclic relation evoked in the constructed 204. We can reasonably
assume that the squares on a monopoly board consdmute 2 cycle from our knowiedge of board
games.

1165 CYCLE is a Gmite chain of edges connecting vertices (¥,...,7,) for which v, coincides with v, That iz, there is
a (unique) path from », to itself,

1174 relation O on a set V is reflexive iff forall ve V v Ov, h....lnn._hme_n‘nvwnuu:ﬁ_.ﬁquw a _d:nu:._.n relation on
the set of independent adulty, for example, since each member of thit set is his/her own legal representaiive.

85 relation @ is smtisymmemic Y for all v, veV rOv, @d Oy, lmplies vy = v, The refation
is_as_tail_or_taller_than is an antisymmetric relaton.

194 reiation O is irreflexive iff for all e V 7@, So, brother_of is irreflexive, since no max is his own brother.

1204 relation @ on V is ssymmetric iff for all 7,7 £ V, if vOv, then 1\3. The relation is_taller_than is asymmetric.

ation 0 ia rasitive i inpls itive relation i
131 3 i itive iff for all ¥, v, 7,€V, rOv, md vOv, implies », So, a nop-rensitive relation
o aton to oo AR \qm@man %hwhﬁuﬂ-ﬁu&nﬁ relation, wiile

. : e s - el lam
friend_of represents & pon-wansitive relation. RHEZH___.F:&_SN-EZ&FEmnnu._ﬂc_.unrnﬁ_npw._s

simply & relation for which this ransitivity condition fails to hold.

also Henry's sibling. However, if Neal is Martha's friend and Martha is Derei’s, it noed not follow that
Derek’s friend.
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(204) A: Did you pass Go on that wrn?
B: I got to Free Parking.

But, if B’s response evokes this relation in the discourse, his/her response will be ambiguous.
For, getting to Free Parking may or may not have involved passing Go. So, Free Parking will
be both a HIGHER and a LOWER value than Go; since one is spatially located both ‘befors’ and
<after’ the other. Since the ranking of these two items with respect to one another is thus
ambiguous, A has no basis for interpreting B's response - nor B for calculating how his/her
response will be interpreted, if a cyclic refation is perceived as salient. However, if B perceives
the relation of Free Parking 1o (o to be linear rather than cyclic, and also believes Free Parking
is ordered before Go, then B may implicate ~BEL(B, / gor o Go) by the response in 204,
Alerniatively, if B linearizes this cycle such that Free Parking is ordered after Go, his/her
response may be interpreted as "I not only passed Go but I got as far as Free Parking.”

Similarly, in 2085, if the process of playing cards is seen as
(205) A: Have you shuffled the cards?
B: We've finished the game.
circular, B will be unable 1o convey any scalar implicanurs by this response. Finishing a garne
may be seen as both HIGHER and LOWER than shuffling the cards in this exchange. So, B might
convey either that s/he hasn't shuffled because s/he doesr’t inmend to play another game, or s/he
may be conveying that not only has w/he shuffled the cards — but in fact s/he’s finished a game.

Convention or context may suggest the linsarizadon of these cycles to permit scalar

. _Bu_ﬁu:a For example, cycles such as days of the week or moath, months of the year, and
..m._..oau._ spatial orderings appear to have convenrional linearizarons. With no further
“specification of comext, B’3 response in (206a) is likely to be

(206) A: Will the report be finished by the 30th?

a. B: The first.

b. B: The fifteenth.
rpreted as no. The first will be seen as that subsequent to the queried thirrerh rather than the
preceding it, perhaps because of some convention that conversational participants assume
closest vaiue to the queried value in these linearizations when ambiguity exists. In (206b),
| thirtieth and fifieenth diametricaily opposed in the cycle, it is less clear that hearers will
fer one interpretation over another, unless perhaps some principle of ellision might be
posed such that, all other things being equal, reference w0 2 month other than that of the
tic temporal cener requires specification of that month. g

wo.. cycles will not permit scalar implicaure -- unless, by some such linearization, they
> non-cyclic. For, any values v, v;in a cyclic relation O must both precede and succeed



;
|
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itself; that is, both <_.QJ. and J.Qe_.. So, (the transigve closure of such) cycles are mqgnin._uu

Other symmetric reiadonships, like sibling_of in 307, also fail to suppost scalar

implicamre:
0N A:ls John Bill's brother?
B: Mark is John's.
If A knows that Mark is also Bill's brother, B's response will aliow him to deduce the direct
m implicature but from

owever, now that this conclusion would come not fro
deduction. No scalar implicature can be licensed by this response.

such as temporal parailelism also fails w support &
irting down are seen as related only in that they m

A relationship calar implicature. If

warching relevision and s ay be performed at

the same time'% in 208,
(208) A: Are you watching television?

B: I'm siting down.

then, not only will oo scalar implicacure be licensed, but B's response will probably not be

desmed cooperative - or evel coherent — by A.

ar implicature. For example, 2

ot ransitive fail to support scal
plicarure via the linear

nveying a scalar im
uch a relation is not ransitive.

Also, relations that are
Qa) caonot be interpreted s c0

response of (20
isa_friend_of relation apparently evoked, because §

{209} A: Is Jane Mary's friend?
2 B: She's George's friend and George is Mary's.

b. B: George is.
While A might infer that B does oot believe
provide a direct response, this inference will not
cannot conclude that the proposition 'fane is Mary's

information provides Bo basis for

response of {209b) can, of course,

friend) via a sev subset relationship.

license the scalar implicamre

Consider finally the relation of ‘liking’, which is neither reflexive

E>a§8oa-§<waﬂaﬁoﬁ.§-=‘}m V.non=707

_u.:.&a&iﬂﬂaosﬂarnarﬂsnuo%
possibly activities ot in a prerequisite relationship, of course.

Jane is Mary’s friend, simply from B's fajlure to
pe conveyed via scalar implicarure. But A
friend i3 either true or false unless she
infers that B believes the isa_friend iive. Otherwise, B's additional

i jon of a direct response. A
—BEL(B, Jane is Mary's

|
|

and antisymmetric nor €

scalar implicanars, _cnw.uanu_uauom&nﬁ.a
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jrefiexive and asymmetric, and which i
. ] ch is not ransig '
permit the licensing of scalar implicatures: itive. Then B's response of (210a) will not
(210} A: Does Jane like Mary?

a. B: Mary likes Jane.

b. B: Harry likes Arthur.
In fact, it i3 difficult to know what i

conclusions to draw from (2 .
0 convey that, indeed, e Mary si @ (210a). It might be that B
conveys ignorance of iw“ﬂﬁﬂ“w. n“aﬁ”w_ﬁ mw“unn fary likes Jane. But it might also be H.Humm
) . B Mary. While the latter mi .
ﬁaﬁmﬂowu consider that (210b) will license the same En_ﬁsan nmoms”"wna a more likely
Supports the i . So, it is not an orderi
iven this inte vﬂo inference, but rather the set of liking relationshi e

g rpretation of (210a) and (210b), ps that B evakes

In sum, the relations tha! imoli
previously in the literature as H::u”“nm“unﬂu:n»&ﬁ - ineludiag those relations idericified
orderings I ha
the class of PARTIALLY ORDERED SETS, or Emmamﬂua " Proposed above — mm ot to be Jut

5.3.2. Poset Rankings

A partially ordered : .
s 1 ad oo sun_nn ﬂo..q %o@.wo”n”omu& E.B:uu of 2 set V and a metric o that partiaily
{(éxpressions that +G). Posets supporting scalar implicature ma
e oananﬂanuommav o.nnnﬂ. actions, attributes, times, places, or nonnnhm.cwnn n“nMuR_ over
‘isms. So, a uaﬂnao_d s HEEE_ quantifier, modal, and number scales -- M_—._ E“w Enwm...
i, of aion, 5. eve 24y be kg with oer sves socortiog 10 & e
precedence; types and their with other evemts accordin
T - % i ii g to tem rai
Pprevequisite_of metric; B—ca”cﬂ of i uo_ o_ in an isa hierarchy; actions _d—mﬁn_u% a
W.F.moﬁnbuaocn.? nu.nn. with respect to one another by an incl w
.m.ﬁw iinear but hi .o“_ﬂﬂn condition on scalar implicature allows us to acco &»E_on
2 erarchical orderings (ordered fro murmodate oot
consequent i ; . m roct to leaf) in a si
va& .« unos%. uniform definitions of the HIG iy a single concept, and
g cates introduced in Chapter 3.3.4. HER, LOWER, and ALTERNATE

il -
g poscts are commonl
- y defined a3 i
i i . mtisymmetric, and s

ALy e i defition o por fy 3 mflesive, seymmeric, ot i (Kot 53], A rinson
R uply by adding the ordered Jgh.émgﬁﬁgg__gggucusﬁug
¢ .&a_.us.n.wEasBE..k..naE-.ass&_ﬁ.uqaauaﬂ one satisfying the former

_taller_| md is ar wail or taller tha zaugno-ndﬂ.nﬁgﬁlﬁaﬁﬁ

orderings discusssd above

—_ -
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ions
5.3.2.1, Defining Posets over Expression

i mama.ﬁ
expressions (as de
4 not over entides, actions, and s0 O™ o o” Mmm—.ws them. For exampie,
Posets are defined 098 ions, which correspond © er the set of
4.1.2.2), 01 sgmAantic representanont. of a dissertation’ defined ov
Secdon 4.1.2.4) arts

. an ordering P ing, we can define a
model we might concetve Mﬂn isa of Forsucha conceprual .MHH.” w?.ﬂ. half, whole
. me _part_ : ,
disserasion pars E_ﬁ Enao_.._nm o cXpESSIOns, such as first © cented by the following

corresponding partial © these parts Such a poset might be repre

, : refer 10 ) sion:
disseri?io” M.E“:oa each node i 1abeled by such an expres
directed gTap

whole dissertadon

first chaptet
chapter

/N

nd
t seco
ma% half

Ogﬂnﬂﬂ

; ist of sets of
b oamres will consist 0
culate scaiar imPHCE P uch a5
i ich we may use © C3l it relationsiips, M

So, the pardal orders iEnn” ,” correspondence © real-worid nunwnu Ms” 32y, (na database
expressions, oaon.& - Mu rms of expressions (See Secto® .omn:.nm of encdties and
Gazdar defines /s wnnwam represenration i equivalent 10 the m

. is level © . : ips.
environment, nuwﬁ “onn. by database entites and relationships )]
jonships ‘i

H 0 e can nﬂﬂgnu BﬂNH. nOn .m 0 ——naan 2 Hv.—DﬂD nﬂ.Oﬂ.nﬂv-nwﬂ—un“&. Uw 50me mn:B:nmﬁ du_
S I

[ i ‘ Bﬂ ﬂaﬂ@ﬂﬂg 10 ﬁ- and
w—ﬁ must g arﬂg .U .

of ﬂ“ﬁnﬂﬁnﬁ-ﬁ [ Ve % i Y Oa.nnﬂ.ﬂ. 3 SOme wp:_ﬂﬂ.ﬂ 8

W Eﬁh“ Na ‘.‘B——n g awbﬁﬂn Uw Ome hm Na hh iwu.nww Nﬁ%ﬁh 1n sOme

}—Bauhﬂw N wWe .meﬂh 5 I .

wﬂﬁ.ﬂa 8mﬂn 0. Hb ﬂwg EE %w Kmuﬂm.n.uﬂh SBO . ) .

dﬂﬂ.ﬂi& wﬂ.—wﬂuﬂg m Ha : isa gﬂﬂ% gauu.ou on mﬂawm —Bﬂ——gnﬂhﬂ
1

i the no
» it is now possible ©0 provide 2 semantics for

, : jon of scal
the previous discussio
values used throughout
and ALTERNATE

ar we can ﬂnO;—% thhﬂhuoa On Eﬂ mﬂowﬂmwa H..Oﬁ.m.w‘ E LFHEH
ﬂﬂhﬂ.ﬂ& [

i 4.
which were stipulated i Chapters 3.3 and

pardal ordering relation is mutally ..

ich's ‘measures o
rccale’ and Hammish's ;
’s and Gazdar's scal
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For any partial ordering € on a set of expressions E, for all epe€ E, n.t.__.Gu
L. ¢;is HIGHER than ¢, wrt O iff ¢ Oe;
2. ¢;is LOWER than ¢ inQiff n_bn.__n

3. ¢jand ¢; are ALTERNATE values in Oiffe;and ¢; are
INCOMPARABLE ELEMENTS126 of () and there exists some
;< E such that ¢, is higher than both ¢; and ¢;or e is fov ¢
than both ¢; and ¢;in 0.
These possible orderings of ¢; and ¢; in O are illustrated in the constructed example 211, where
0 is the ordering depicted above, ‘parts of a disserarion’.
{211) A: Did you read the first chapeer?
a B: Iread the first half of it.

b, B: I read the whoie dissertation. !’
¢. B: [ read the third.

Let ¢ be the expression queried by A (first chaprer) and ¢ be the expression mentioned in B's

msponses. Then, in (211a), ¢;is LOWER than ¢;in O; ¢, is higher than ¢;in (211b); and ¢; and ¢;
are ALTERNATES in O in (211c).

Now recall the scalar implicature conventions Imp; ; presented in Section 3.3.4 as an
Eoﬂnn.unu.on of Condition 3 on conversational implicamyre, By mentioning the lower value

fist half in (2112), B may implicae —BEL(B, / read the (whole) first chapter). This
_Enrnaﬂua is predicted by the convention Imp;, since firsr chaprer is a lower member of the
poset ‘parts of a dissercation’ than firss half. That is,

half of it, AFFIRM(B, first_half of chapter_one, BEL(B,
read(B,first_half of chapter one)))} A IS_COOP(B, C,
{QUANTITY,QUALITY}) A HIGHER_SENT (read(B.chapter_one),
read(B,first_half of_chapter_one), ‘parts_of a_disserration’})

= SCALAR_IMP(B, A, / read the first haif of ir, ~BEL(B,
read(B,chapter_one)), C))

{BMB(B, A, SALIENT('parts_of_a_dissertation’, C;)) A REALIZE(/ read the first

Similarly, B's implicature in (21 1¢) may also be accounted for by Imp,:

(BMB(B, A, SALIENT('parts_of_a_dissertation’, C)) A REALIZE(/ read rhe third,

tions of HIGHER, LOVEL
ar implicature. nf
ATE predica®

Ergnavoﬂnﬁnﬂnﬂaa%ﬁgwﬁ and transitive lest some ¢, be defined
of lower than itself.

@Eﬁ!«%—wﬂgﬁgﬂ%ligsoﬂ%wpEHFR:&EE..:.Qénon

ile some have found this response odd, comsider it in the following context: B wonders whether to interpret
a8 'Did you read ondy the first chapter?” or a1 ‘Did you resd of leasr the first chapter?'
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AFFIRM( B, third_chapter, BEL(B, read(B thirt_chapter)})} ~
>.r.~.|mm2jRm%m_nsmﬁﬁ_.loumv. read(B,third_chaper),
‘parts_of_a_dissertation))

— SCALAR IMP(B, A,/ read the third, =BEL(B, read(B chapter_one)),

C)

There are no restricdons on those posets which support scalar implicare. However, (at
least) ong restriction does exist on which posets may be viewed as salient in a given exchange:
Above (Section 5.1.6.3) I noted that, for most metrics that rank utterances, both 2 given metric
and its dual (converse} may be candidatés for salience in an exchange. However, no metric o
which orders values v, and ¥, such that a) v; is higher than ; and b) the truth of ¥ entails the
muth of ¥, can support scalar implicature — for the simple reason that, in such a case, a senence
p,; ranked higher than a semence p; by o, since then the implicature licensed would be
inconsistent with the utrerance licensing it. In erms of e formalism presented in Chapter 2,
such a meaning would not be reinforceable. Consider, for example, (212a):

(212) A: Are you planning o buy a dog?
2. B: A German Shepherd.
b. B: I'm buying a German Shepherd and ['m not buying a dog.
While one might identify either an ordering defined by ‘isa’ (i.e.. a German Shepherd isa dog)
or by ‘subsumes’ (i.e.. a dog subsumes the subtype German Shepherd) as salient in this
exchange, only the lamer permits scalar implicarure here. B cannot implicate that she is not
buying a dog via this response, since buying a German Shepherd entails buying 2 dog. The
anempted reinforcement of (212b) fails. However, we cannot rule out ‘isa’ reladons as
porential supporters of scalar implicaure: In 213, for example, B's response might evoke either
an ‘isa’
(213) A: Would you like 2 dog?
B: I'd like a German Shepherd.
hierarchy — or its dual. Apparently, amy poset can support scalar implicature, although other
tests for conversational implicarure may rule cut some particular posets in particular exchanges.

5.3.2.3. Representing Scalar Implicature Orderings as Posets

I have demonstrated above how part/ whole reiadons can be represented. To demonstrate
that the other orderings discussed in Section 5.1 are accounted for by 2 poset condidon, [ will
describe how representative orderings can be accommodated by this condition so that potental

scalar implicatures are correctly predicted by Impy 3.

Relations defined by ordering: the pon-mull members of the power set of some set % by
set-inciusion allow a poset representation of x and its non-nuli proper subsets as follows: Ay
non-mull proper subset of a set may be ranked as LOWER than the set which includes it, and that
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wn“._ _““nwo”.onﬂnjna. will represent a HIGHER value in the ordering. Subsets which are neither
in . :o... :._n_En_P one another, will be ALTERNATE values in this poset. Consider how
the salient ordering in the following exchange might be represented:

(214) A: Do you speak Portuguese?
B: My husband does. g

The inclusion ordering which supports the implicature in 214 might be represenied as follows:

\\\\\E&R.&_&
{husband} {wife} {child}

W_H... «EE.S@@.Q&E_ 4._1: be the highest value in this ordering, with the alternate doubletons
. band,wife}, (wife.child}, and {husband.child} lower values and the alternate values

H”“H”u _s”M.M.hH «nmﬂ&\ lower vaiues still in this poset. By the scalar implicature
convenne J.wm—.h.w ) \EH ME& m, }M“w. {husband,wife) w convey ~BEL(S, {husband,wife.child})
e o . o m.nnu_ U wnn —~BEL(S, _:..&.n.n}nn_b. Note, particulariy, that thers
ey e s a%unnuonaw " nn B_Mﬁ:nwﬂna.ua&gn from this representation. Also, any
i mnavgﬁn. ' .nw A .ﬁn unn in various im.aa - as, the expression {Ausband,wife}
§= Lo &unnmuﬁrnﬁu&cngg%&nsﬂ u“u husband and wife’. The theory presented in this thesis

As : .
noted in Sections 5.1.7, temporal orderings may also be represented as sets of temporal

: ﬁ . - r .
or the analysis of licensed scalar implicamures. So, these orderings too will be defined by set

_.,‘_,wo_anon. as:
{past,present, future}
Aﬁn;aei
{past nt} {future}

. - Posets defined by a type/ sub i
9 type metric, such as that which sy 4
ustrated by the (partial) classification hierarchy: Prors 175 may be

But see (Corella 84, Kalita 34] for some spproaches 1 this problem.
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jian  vinaigreme

/o».&a&

cream-based

mp_mmd_mmsm\

h tatian and vinaigrerte; thus, the

The affirmation of a subtype &; will
Given the same

a this poset, salad dressing will be a lower value than bo
atter types of dressing will be alternate values in the poset.
hus implicate —~BEL(S, Jb for alternate subtypes & in the poset, by Impy.
;alient poset, 3 might convey —BEL(S, — wanf salad dressing) Y denying [ralian or
pinaigrette, 38 i0 215.
(215) A: Do you want salad dressing?
B8: [ don't want ltalian.
And § may convey —BEL(S, I'd like vinaigrese) of —BEL(S, I'd like Italian) by affirming
salad dressing, as in 216.
(216) A: Would you ike vinaigrette?
B: I'd like some salad dressing.

n reladons will be represented similarly, with

yalues than the classes they are instances of, as in the foilowing

Instance-of and mnunﬂ_wuunoa_ specializatio

instances represented higher
representation of a relation which might account for the exchange in 179:
Visa American
Express
cash

/ﬁ%%

.lizarion hierarchies may also be represented in this form, as in the

Generalizationf §
following representation of a refation supporting e implicamre in 180, 181, and 182
outside inside
rings than their generalizatons.

Specializations are higher values in these orde
Entity/ atribute orderings may be represented in 20 .anmnl,w..ﬂ,u:ﬁ..oﬁ relation. S0, the
following digraph represents an orderings which supports the implicamure in 185

|
|
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Gnu_uu\eaﬁm% Oreece
Greek- i /
g Greek residence

Since linear orderings!®® .
on the quansifiers, a&aw_oum.u_ Nﬂaﬂgxa partial orderings, orderings such as those defined
o locations, s well as those ranked enti J..‘B. number scales, and on indefinites and definites
2 prerequisite orderings that . entities, states, actions, and attributes and those process
 vaople, quansifiers mi cha EHMQ _“nﬂow. Mmanan may all be represented by posets. For
. informal nod i ; )
Section 5.1.1.), and ordered as follows: notion of entailment discussed above (See

all
M
most

many

|

some

Instead of splitting temperat
Iemperanire éﬁ_“ SMmEn&o like is_c ow as Horn does, we can now define an ordering on
: . ooler than .
that licensed in 192: _cooler_than t form a poset supporting implicatures like

:of temperature values will h—uﬂoﬂ n._n_"..mﬂ n. metric such as is_warmer_than on the same
wonade is cold), implicarure licensed in 217 -- ie., —BEL(B, the

Orderings for which any two elemests are comparable.
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(Z17) A: 1s the lemonade cold?
B: It's cool. |
ch as Horn's béte-aoir, or? misdemeanor! felony! capital

‘or ranka il concepts, su
o e - mic such as is nlru...,mf&mqnﬁmuhgz o

rime, values now may simply be ordered .3 a me
ccount for the implicarures discussed in Section 3.2.1.

5.4. Summary

All of the reladons described in Section 5.1 a8 supporting scalar implicawre share ”_wsm
-haracreristcs of the class of partial ordering relations. Relations that do not support scalar

ist id lar implicature
implicaure do not exhibit these charactensucs. So, a poset condidon on sca p

pears to capuure just those intuidons | have described in previous chapters in a simple and
ap

ol Cinan
incipied way, Furthermore, it seems that amy poset may support scalar _Bu.~BEH .H

R oo . In addirion, this approach allows for the use of novel relations to license

- describe further advantages of this method of

these relations from an existing knowledge

appropriate con :
scatar implicamure. In Chapters 6 and 7, I will
Jrerance comparison, including ways to compute

bise.

[ have mentioned throughout previous chapiers some of the problems presented by the

i in th
role that worid or domain kmowledge as well as the current discourse context plays in the

i it i lations
ticensing and interpreting of quantity implicature 11 general. Definitions of ordering e

ary from person person and context o context and thus influence what impiicatres
may v

i h ﬁw‘ﬁmn
s the mgmﬂBOB OA the exient 1o whic
may be Bbcﬂwﬂp > Hamﬂn 85&.—”05. Rﬂaﬂ :

definidons may vary without communication breakdown ohnu.h.s.m. : e
some ordering relation gimilarly, a § can only license a quantity 1mp Ewnha. e
that thar ordering is salient in the discourse and belicves that H too recognizes " mmoa .
Chapter 6, 1 will propose how cerain aspects of the discourse coniext may be acce
determine which ordering relations may be salient for a gived exchange.

CHAPTER VI

Computing Scalar Implicatures

Almost zero is better than less than nothing.
Brian Henry, The Winds of War, 2/11/83.

In my discussion of scalar implicarure and its predecessors, scalar predication, quantity-

; quality implicature, and scalar quantity implicature, I have noted the crifical role that context

plays in the licensing of scalar implicatures. [ have proposed that this role may be interpreted as

the specification of salient orderings in the discourse which permit inferences about values in

~ sich orderings which § has not explicitly committed him/ herself to. To represent this

' ‘specification so far, I have proposed a predicate SALIENT(O, C}) to denote the salience of @ in

| 4 discourse context C), and have claimed that § must believe this salience to be a murual belief
" of him/ herself and of H in order to make some implicature involving recognition of G.

In the present chapeer | will examine how conmtext in general and the salience of
xpressions and posess in partcular affects §'s licensing of scalar implicatures and H's
{nerpretation of them in greater detail. I will first examine possible disparities in speaker/
lisarer definiions of particular posets and how a notion of poset COMPATIBILITY allows us to
lax the condition that § must believe the salience of some particular poset is 2 mutval belief of
‘and H. 1 will then discuss strategies for determining the salience of particular orderings in
iven discourse contexws. Finally, T will present a revised version of the theory of scalar
licaare, incorporating salience information and allowing for the presence of multiple salient
ssions in an utterance. .

It should be noted throughout the following discussion that no claims are made for the
itive reality of the algorithms or definitions presented below. I will oniy claim plausibility
ugh computational feasibility. Neither do I claim any contribution to the literature on
. 1 will only suggest what salience information is required and why, and how trends in
research, when successful, might accommodate these needs. So, I will be proposing
ative and partial solutions to how our current understanding of salience and apparently
concepts may be used to incorporate contextual information into the calculation of scalar
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