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Abstract. Current theories of formal semantics allow arguments of pred-
icates to be of non-basic types, such ase—p (efor ‘entity’, p for ‘ propo-
sition’, with no commitment to any particular treatment of propositions).
‘Modal adjectives such as alleged are for example standardly analysed
as being of type (e—p)—(e—p). But such analyses allow certain kinds
of modal adjectives that don’t seem to exist, such as a hypothetical al-
leger, such that an alleger murderer would be somebody who has made
allegations that somebody (else) is a murderer. Here | make a proposal
using LFG *glue semantics' that permitsit to avoid allowing this kind of
adjectival meaning, by dividing the basic compositional units of meaning
into an open class of ‘lexical meanings’, of strongly restricted form, and
afinite class fixed by UG of ‘grammatical meanings’, which don’t obey
these restrictions.

Keywords: Lexical-Functional Grammar, Glue Semantics, Semantic Ty-
pology, Adjectives

It is a standard idea in current formal semantics that the type of ordinary ‘in-
tersective’ adjectives such as Swedish is e—p, i.e. a ‘property’, in both at-
tributive and predicative uses (something which, when presented with an entity,
produces a proposition, with attributive uses produced by a type-shifting oper-
But other kinds of adjectives, such as especially the ‘modal’ adjec-

| here use — rather than than angle-brackets to construct implicationa types, and use p
to designate ‘ propositions’, without taking any position on whether they are a semantically

Selected Papers from the 2009 Conference of the Australian Linguistic Society,
edited by Yvonne Treis & Rik de Busser. http://www.als.asn.au. 2010.
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tives, such asllegedandself-proclaimedare generally taken to be of the type
(e—p)—(e—p), originally proposed for attributive adjectives by Montiegand
usually written age— p)—e—p, following the convention of omitting rightmost
parentheses. These apply to a property to produce a property

However, this semantic type can be regarded as undesisatde, it allows a kind
of non-occurring modal adjective that can be exemplifiechigyiypothetical, but
impossible, adjectivedileger, used as follows:

(1) *Heis an alleger murderer
(meaning: he is someone who has alleged that somebody isdenraty

The problem here can be stated by saying that if an NP of thra farN’ is
predicated of some entity then the content of that predication always seems to
involve a proposition of the form ‘N{’ rather than, as happens in (1), W{(for

y other tharx.

| will here show that this kind of adjectival meaning can bediled in LFG’s
‘glue semantics’ by means of the following ideas:

(2) There are two kinds of meaning-constructors (buildisigsks out of which
sentence-meanings can be assembled):

a. Lexical constructors, which constitute an open-endeaplgu taking
only arguments of basic types (in particular, no properguarents of

type X—p).

b. Grammatical constructors, which can take argumentsgifduitypes,
but which are chosen from a limited inventory, fixed by UG.

This is a rather strong, possibly over-strong, hypothegmch will have to deal
with quite a range of evident problems in order to survivet Buill argue here
that it's worth working on.

basic type, as in for example Pollard (2008), or functionsfsets of indexes to truth-values.
I'm also ignoring the problems posed by individual conceqitsh aghe temperaturén the
temperature is ninety and rising@ might in fact have to represent individual concepts rather
than ‘entities’ as commonly understood. The more generiatgthat the ‘basic types’ here
are types that are basic for describing semantic compositiat necessarily meanimgr se
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1. Glue

All approaches to semantic interpretation that | am awareggect what might
be called the ‘by default, use once and once only’ principleto the effect
that,in the absence of special provisiopovided by specific lexical items and
grammatical constructions (such as pronouns), each ngfahielement must
contribute to the assembled meaning once and only once. Xaon@e, one
cannot construe a denial suchladid not eat the last brownias a confession,
either by failing to interpret the negative at all, or inteting it twice2 A
central technique for enforcing this respect is to do theas#ios by scanning
a tree, with one of the usual methods that visits each node and only once.
But in LFG, the structure most centrally involved in semaintierpretation, the
f-structure, is not a tree, since it can contain multiattaehts, and perhaps even
cycles.

Glue semantics, developed in the 1990s at Xerox PARGleals with this and
certain other problems by using (a small fragment of) lilegic to control se-

mantic interpretation. Linear logic was developed by JGKard in the 1980s,
although many of its essential ideas were investigatedegafbr example by

Carew Meredith in the 1950s, and, later, by Relevant Logkisuch as Robert
Meyer in the 1970s. The basic idea of linear logic is that gaelmise must be
used once and only once in a linearly valid deduction. Theobees relevant to
semantic assembly via the so-called Curry-Howard IsomsmpiCHI), which

says, roughly, that any proof in a certain range of logicatems (all obeying
the ‘intuitionistic’ resriction) determines a way of applg functions to argu-
ments, including\-abstraction to define new functions in terms of old onhes.
From these ideas, we get a system wherein meaning-assebdylg the once-

2 Which | found first stated as such in Dougherty (1993), altifokilein & Sag (1985) is very
close, and various other principles with similar effects discussed in Asudeh (2004:87-
100).

3 The techniques for controlled re-use and discard of mearimglue are discussed exten-
sively in Asudeh (2004). We will make use of one of them later.

4 See Dalrymple (2001) and Asudeh (2004) for recent and thyirpuesentations.

5 Girard et al. (1989) is still possibly the best place to getidem of what the CHI really
amounts to.
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and-once-only constraint without relying on tree-scagratgorithms, or tricky
modifications thereof to deal with things that aren’t quiees. Furthermore, the
logical aspect of the system turns out to automatically leadignificant range
of type-shifting phenomena, such as type lifting, functtmmposition and the
Geach rule, which often require special provisions in okireds of systems.

In this paper, I'll use a rather heavily modified presentaid glue semantics,
discussed from a formal point of view in Andrews (2008a), anelsented in-

formally in Andrews (2009), wherein the ‘glue proofs’ thepresent meaning-
assembly are constructed from prebuilt pieces specifidtbiteikicon, which are
then assembled to form a full specification of semantic casttjpm, by connect-

ing ‘output’ to ‘input’ nodes according to a version of thdasi for hookup up

proof-nets, as discussed below. The novel appearance giréisentation does
not alter the fact that, mathematically, it’s just prootséof a very simple and
well-understood kind).

The semantic type information for a two-place predicatehsaglike can for
example be represented like this (‘give me an entity, ahgive you something
which, if you give it an entity, will produce a proposition’)

(3) Like : e»e—p

Andrews (2008a, 2009) shows how to restructure (3) as adprgfiece of an
assembled meaning, where arrows coming out of nodes represguts’ (final
resultant meanings) and ones coming in represent ‘inpatguments$

@ .
P
/\
e e—p
A Py
e e—e-sp

Like

6 The outbound arrows appear on atom-labelled nodes withathegpolarity’, the inbound

ones on atom-labelled nodes with ‘positive polarity’ in teeminology of these papers. The
tree-representation of meaning-constructors is highdynelant, for the sake of easier com-
prension.
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Given suitable prefabs for proper names:

(5) b. C.
e e
Bert Ernie

we can plug outputs into inputs of matching type to produee(@nd of course
one other possibility):

A

(6) p
/\
e e—p
T /\
e e e—~e—p
Bert ! Like
e
Ernie

A preliminary version of the rules for a conceptually comr@ssembly is:

(7) a. Compatibility: an input arrow can only be connectedri@utput arrow
of the same semantic type.

b. Monogamy: an input arrow can be connected to only one ¢atpow
and vice-versa.

c. Completeness: every input arrow must be connected totpatarrow.

d. Only one left over: every output arrow but one must be cotateto an
input arrow.

e. Correctness: from every element with a specified meathiege must
be a path to the sole unconnected output, oriented upwaodg &he
dotted lines and in the directionality of the arrow in the s ones
(those added to effect the assembly).

These are a version of the standard rules for connecting wgldarmed proof-
net in linear logic, restricted to the case of nets reprasgnly function appli-
cations. A revision foi-abstraction is presented later, and the full system and
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relation to standard formulations are described in Andr@088a)’ The sys-
tem has significant resemblances to what is proposed foméuisg conceptual
structures in Jackendoff (2002), but the logical formwaatsuppresses various
kinds of perverse combinations that might otherwise arise.

The theory is highly noncommittal about exactly what the niregs are, as long
as they can be presented in a typed lambda-calculus, schéhanterlying se-
mantic theory could be model-theoretic, proof-theoredicpurely representa-
tional®

The standard technique for producing the constructordvegahe c-structure
rules and the lexicon, but here (mostly to reduce the amotintaterial that
the reader has to look at at one time) | will use a method ptedan Andrews
(2007a, 2008b) that works directly off the f-structure. T®edow it works,
consider a sentence such as:

(8) Bert likes Ernie

The f-structure for this will be (ignoring tense, numbeg.gglue obviates the
need for argument-lists IRREDfeatures, as discussed in Andrews (2008b)):

(9) SUBJg:[PRED ‘Bert'}
f:]PRED ‘Like’
OBJ h:[PRED ‘Erni%

In this rather simple case, each feature-value will ‘triggige introduction of a
meaning-constructor via a ‘Semantic Lexicon Entry’ (SL&ich consists of

” The modification is to replace the standard proof-net liokiser than the ones from a positive

implication to its negative antecedent, with the ‘essémigd’ links of Lamarche (1994), but
with the directionality reversed as in de Groote (1999). Témult is something that looks
like an fairly ordinary linguistic structure, but has thethrematical properties of a proof-net.

8 For example, Andrews (2006) investigates the possitilitiéor using Anna
Wierzbicka’s Natural Semantic Metalanguage (NSM, disedssfor example in
Goddard (1998, 2008), Wierzbicka & Goddard 2002, and the NBdiepage at
http://www.une.edu.au/bcss/linguistics/nsm/semaritiebrief.phpto specify the meanings.
One could regard NSM as a ‘purely representational’ serm#imtiory in that the explications
it proposes deliver (some) intuitively definite entailmsenegardless of whether or not there
is any known formal account of what those entailments are.
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two components, a description of a piece of f-structure, angeaning-prefab,
where the atomic formulas of the meaning-prefab are coedéct parts of the
f-description. Here is a sample SLE, where an Attributes@d\iatrix (AVM) is
used for the description of f-structure:

(10) .
sued | [« p
PRED ‘Like’ . esp
OBJ [ }.. . ! T
e enesp
' Like

A significant feature of this account is the from-semant@syntax direction-

ality of the linking; this is implicit in the standard pregations due to the use
of f-structure labels in the meaning-constructors, buteaehat obscured by the
involvement of an additional ‘semantic projection’, ardusgainst in Andrews
(2008a).

When an SLE introduces a constructor on the basis of the ees# a feature,

that feature is ‘checked off’, and not used for further featatroductions. Well-

formedness then requires that all ‘interpretable’ featine checked off by SLEs
(syntactic case would not be interpretable, while numbairld/be; the notion is

discussed further in Andrews (2007a, 2008b)). Adding tkealts of the obvious
SLE’s for the subject and object of (10), we get:

(11) .....
SUBJ g[PRED ‘Bert]« {7
. e e—p
OBJ hi[PRED ‘Erni%« ; g e
; Like
Bert A
............ e
Ernie
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The next step is to assemble the constructors by plugging €aall outbound
arrow into an inbound one, subject to the purely semantisttaimts plus two
additional ones (which are not proof-net rules, but priteswf LFG relating the
glue proof/proof-net to the f-structure):

(7) f. Syntactic Matching: an output and input can only becahad if their
f-structure correspondents are the same

g. Final Output: the unpaired output must be connected teefitiee f-
structure

The only way to assemble the constructors of (9) so as tofatilsthe con-
straints is now (6), the other semantically OK possibiligyrig ruled out by the
syntax.

It is surely the case that if all glue assemblies were asggttfmirward as this,
then glue wouldn’t be very hard to learn. But problems arigé warious con-
structions that can be argued to involve arguments of nercligpes, such as,
in particulare—p, that is, ‘properties’: things that, when fed an entity, guoe
a proposition. These include attributive adjectives, aadous other kinds of
lexical items such as control predicates and intensionddsveln this paper, |
will only attempt to analyse the adjectives, but will mentg&ome of these other
cases at the end.

But first, we need to clarify exactly what an ‘argument’ is paped to be. Any
semantic type can be uniquely analysed$as: ... —X,—X, whereX is not a
functional type (it might, however, be a tensor/pair) arghtinost parentheses
are understood. The arguments areXhevhile X is the ‘final output’ type. So
for example the typée— p)—e—p has two arguments, one of types>p, the
other of typee, and a final output of type.

2. Adjectives

In a classic Montague-grammar analysis of noun-phrasesnmm nouns are of
typee—p (Kermit is, Frodo is not, a Muppet). Perhaps the simplegsifation
of how such a type can function as an argument is provided blyses of the
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definite article whereby this is something that applies tocperty (typee— p)
and produces an entity (tym. The classic item of this type is the ‘definite
description’ operator, although here we will follow Sharvy (1980), Link (1998)
and Landman (2004) in using a’‘ operator which applies to plural and mass
nouns as well.

The type of this meaning i&e— p)—e (one argument of type— p, final output
of typee). To represent it in our format, we need an additional kindudfstruc-
ture in the trees, whereby an argument of typeb is represented by a node
labelledA, with a left ‘pseudo daughter’ labellex] and a right daughter labelled
b. The pseudo-daughter has an arrow coming out of it, and isemad to its
mother by a dotted line, so that the constructor for the defimiticle looks like
this:

(12) !

As discussed in Andrews (2008a), thdabelled nodes represent arguments of
type a—b for somea, b, heree, p, respectively, but since the type can be easily
read off from the daughters, and the function of these naslésait of lambda-
abstractions, this labelling makes for easier readability

The arrow out of the pseudo-daughter, which is so-callecdse it gets differ-

ent treatment from the well-formedness constraints (tl®fpnet Correctness
Criterion) than a regular daughter, then plugs into sometimb the property-

argument, whose output then plugs into its right-sisterendtherefore, the as-
sembled constructors féne Muppetvould be:
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(13) .

/\
A (e—~p)—e

L \ G

e p

| !

| p

: /\

1 e e=p

Muppet

The structure can be seen as a somewhat exploded syntaotraddmbda-
calculus expression (equivalently, a proof in Natural Detaun tree format),
but one which obeys the ‘linear restriction’ that evarynust bind exactly one
variable in the body of its lambda abstractfbon. So read, (13) contains an
unnecessary-looking application and abstraction, somo®uld apply directly
to Muppet but this is a consequence of the way in which proof-nets tame- s
dardly formulated, with only atomic formulas connected kjoen links. Since
n andp-equivalent formulas are regarded as being different sgmtations of
the same thing, this apparent awkwardness does not reattgnmma

So what about attributive adjectives? In the original Mguitreatment, as dis-
cussed above, these were of tyge»p)—e— p, which would apply to a mean-
ing of typee— p to produce a new one of the same type, suchAragy(Muppel.
But this leads to a rather complicated relationship betvegibutive and predi-
cate uses of adjectives, the latter being evidently of gpg. This relationship
could be described by a lexical rule producing an attrilgigljective of meaning
APX.Adj(x) A P(x) from one of meaningAdj,'° but there is a further problem,
raised in the HPSG literature by Kasper (1995), and discLisseFG+glue by
Dalrymple (2001), which is that the original Montogoviapé&doesn't allow for
an adequate treatment of adverbial modifiers in combinaoich ashe appar-
ently angry Muppetwhere there is no doubt in the judgement that Kermit is a

® de Groote & Retoré 1996 and Perrier (1999) present protfeaeing schemes for construing
the assemblies as lambda terms that integrate and un@eggtuction with the lexical mean-
ings, in the same general manner as happens with Type-Ldgiaenmar (Morrill 2005).

10 Corresponding to the ADJUNCT type-shift rule of LandmanQ2p

—-10 -
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Muppet, but whether his yelling represents genuine or figanger is not so
clear.

Dalrymple’s LFG glue version of Kasper’s solution is to asate the adjective
with two meaning-constructors. One, which we can call tegidal’ constructor,

is of typee— p, and expresses the basic meaning of the adjective, in a foiohw
also works fine for predicate adjectives. The other is a gratiwal constructor
that we can call the ‘Intersector’, since its function is torbine the meanings
of a noun and intersective adjective. It can be formulatieslthis:

(14) :
p
/\
e e—=p
A /\
A (e—~p)—e—p
RN —
? P A (e—p)—(e—=p)—e—p
; ! PN APAQ.AX.P(x) A Q(X)

€ p
v !

Which is a bit intimidating, but its basic workings aren’tdidferent from those
of the o-constructor. It has twa'’s, one for the adjective, one for the noun, so
that a sample complete assembly with both hooked in would be:

—-11 -
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(15) .
p
/\
e esp
A /\
A (e—~p)—e—p
R S
e p A (e=p)—(e—=p)—e—p
! o T Intersector
; p o p
| N | !
e esp P
' Angry | R
e esp
Muppet

This is ready to be combined with the definiteness construatquantifier (not
discussed here), or another adjectiadarge angry Muppet

Note, however, that one could imagine a ‘messy’ variant &),(in which the
type p outputs of the two type— p arguments were interchanged, without switch-
ing their typee inputs. This would in fact be an illegitimate assembly, dubsit

by the following addition to clause (e) of Correctness (M)ich is required once
lambda-nodes are availabié:

(7) e’. The path to the root from a left pseudo-daughter massphrough that
pseudo-daughter’s right sister (or, equivalently, mother

(14) satisfies (15), but wouldn't if the typgebut not the types connections were
interchanged (recall that the solid lines are oriented ugsavhile the dashed
lines go in the direction of their arrows; the dotted lineshte left of the pseudo-
daughters don’t count). With (e) expanded to include (&8, (purely semantic))
Correctness rules are equivalent to the standard rulesripligational proof-
nets.

11 Lightly adapted from de Groote (1999), as discussed in Ausl(€008a).

—-12 —
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We've so far proceeded without reference to the syntactisitaints on assem-
bly, which, in the case of these adjectival constructioms)'tdamount to very

much. For common nouns, both teenput andp output can be linked to the
f-structure of the associated f-structure, as here repteddoy co-labelling for

easier typesetting:

(16) f:|PRED ‘Muppe} o
/\
e e—p
Muppet

A alternative worth considering, briefly discussed in Awads€2008a), is to link
the e-input to theCONCORD attribute that has been proposed in some recent
LFG work to house nominal concord features.

For attributive (intersective) adjectives, the same forihhcanstructor in fact
seems workable:

17)  f:[PRED ‘Angry’] Pt
/\

ef €e—=p
Angry

An f-structure that these would apply to would look like this

(18) PRED ‘Muppet’
f:
ADJUNCTS {g:[PRED ‘Angry’]}

To fit this stuff together to get a result, the Intersectof halve to connect to both
the top level of the NP’s f-structure, and to the adjecti&BIUNCT-value’s
member. We can write the meaning-constructor portion ofSbE in a more
compact form, without expanding it into the prefab tree fatpusing f-structure
labels to represent the links:

ADJUNCTS{ g:[ ]}]

APQXP(x) AQ(X) : (ef—ps)—(eg— Pg)—€f — Pt

(19%:

- 13-
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All these pieces will then fit together in only one way, so aprimduce (15).

Adapting Dalrymple’s analysis to our account of how meargogstructors are
introduced, we can have a single adjectRBEDfeature trigger the introduction
of both the Intersector and the adjective’s lexical cortdtu Another possibil-

ity is to have the Intersector introduced by the phrasectire rules, or perhaps
even by theADJUNCTS configuration, using the membership relation as a re-
sourcet?

A benefit of employing the Intersectdr is that we no longer have any problem
in principle of splicing adverbs such apparentlyinto the structure. Such an
adverb will be of typgo— p, and can fit in semantically like this:

(20) f
P
/\
e e—=p
A //’ 
A (e—p)—e—=p
s p A (eep)(espesp
! o T Intersector
; p e p
| T | !
3 P p—p 1 p
| ! Apparently | T
l p l e e—=p
N .____" Muppet
| e e—p
L ' Angry

12 The idea would to to check off instances of the membershiticel in the same manner as
we have proposed to check off feature-values. Doing thik witlinaryGFs would create
problems with the LFG treatments of raising and control @edu2005), but it might be
workable for f-structure set membership.

13 Which can be achieved in other approaches to formal sensanyiecneans of devices such

as type-shift rules or additional principles of semantienposition such as the Predicate
Modification of Kratzer & Heim (1998), as well as just using @rsion of the Intersector
introduced into the syntactic tree.

—14 -
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The type-shifting approach standard in current ‘mainstrefarmal semantics
(for example the ADJUNCT rule in Landman (2004)) can alsolenent this
kind of analysis.

But how about the connection to syntax? A standard LFG aisalysuld be to
treat the adverb as an adjunct to the adjective:

(21) [PRED ‘Muppet' |
PRED ‘Angry’
ADJUNCTS
ADJUNCTS {[PRED ‘Apparently}}

For ‘propositional’ adverbs applying to both sentencesadjdctives in NPs, an
SLE like this works out:

(22)
f:

ADJUNCTS {[PRED ‘Apparently}}] Obviously: ps— ps

Note that the adverb is characterized as taking a propentagung structure as
the location both for its argument and its returned resolta more discussion
of this form of constructor can be found in Andrews (2008b).

We have now managed intersective adjectives with a conbmaf a lexical
meaning-constructor with no complex arguments, and a gi@mai one, the
Intersector, with two of them. There are however a numbertioéroadjective
types to deal with, of which the most clearly problematictiemodals.

The Intersector clearly produces completely wrong redoltshese, and they
furthermore do not appear to be of type>p, as indicated by the fact that none
of them work (except perhaps as somewhat ill-formed jodigs) as predicate
adjectives:

(23) a. *Billis former
b. *Polly is purported

c. *Jack is self-proclaimed

- 15—
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We can give a workable account of many of them, sudoaser, purportedand
alleged(but not, quite self-proclaimedl by supposing that their type g—p,
with the same kind of connection to the f-structureapparently Sample as-
semblies will then be:

(24) p p

/\ /\
Y pP—p p p—p
! Purported ! Former
Y p

T T

e e—p e €e—=p

Expert ' President

Formerwill have essentially the same meaning as the past-tensatopewhile
Purportedvill mean something like ‘people say thiat

To get this semantics to articulate with the syntax, we neegrdvide an ap-
propriate SLE, and indeed the form just proposed above ®iptopositional
adverbs seems to work fine here as well:

(25)

f:| ADJUNCTS {[PRED ‘Purporteoﬂ’}] AP.3x(Say(P)(x)) : pi— Ps

It is perhaps worth saying a bit more how this treatment evdde need for
an (e—~p)—e—p adjective type, which is hard or impossible to avoid in most
treatments of the syntax-semantics interface, due to ttependence on tree
structure.

The reason is that by appropriate choice of syntactic lonatto link the argu-
ments and outputs of the meaning-assembly trees to, onestdmeginear logic
rules of glue to perform some of the effects of type-shiftihgr example, given
formulasa—b andb—c, we derivea—c by transitivity of implication, which by
the CHI corresponds to composition of functions. A full stiure diagram with
all the links would be:

—-16 —
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(26)
PRED ‘Expert p
*s:/ _— T
ADJUNCTS {[PRED ‘Purporteoﬂ’ } N ep p—p
x o Purported
N
' P
-e e—p
Expert

The potential of this structure to participate in furthesemblies is the same as
that of a single common noun. A significant problem that timalgsis faces is
to account for the effects of order on scope, as discussedanevs (1983) and
Andrews & Manning (1993). | won't take this up here, but somlevant ideas
are presented in Andrews (2007Db).

Adverbs do not seem to easily modify these adjectives, bah¢oextent that
they can, the formally possible meaning-assemblies sedra &ppropriate. For
examplean apparently former presidemtould be somebody whose bid for re-
election appears to have gone badly (from the evidentiaitpafi view of the
speaker). The typp— p for these adjectives doesn’t require any grammatical
meaning-constructor, but there is another kind of intergi@djective that does,
the type ofself-proclaimed

The problem is that a self-proclaimed expert is not just dwodg that somebody
or people say is an expert, but rather somebody who sayshiathemselves
are an expert: in standard glue, a plausible representtdrothe meaning of
self-proclaimedvould be:

(27) APAX.Proclainix,P(x))

which calls for a semantic type ¢é—p)—e—p,14 violating our proscription
against lexical meaning-constructors with arguments oflnasic type.

14 Although the order of arguments is arbitrary from a logiaaiip of view, we follow a general
convention, motivated broadly by Marantz (1984), of pgtthe least active argument first
in the type expression, meaning that it will be most deeplpedded in the corresponding
formula (and standardly put last in an argument-list for aawriedn-place predicate).

—-17 —
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If we want to avoid violating the proscription, we’ll have ise something like
this, where the type of the adjective would pere—p

(28) APAX.Proclainix,P)

But if we try to use such a constructor in a sentence, we’letamproblem, in the
form of some unconnected input, either that of the adjectvef the noun that
the adjective is to apply to:

(29)

e
/\
A (e—p)—e
< \ (0]
e p
, A
p
/\
e e—=p
p p—e—p
' APAx.Self-Proclaimetk, P)
p
/\
e e—=p
" Expert

Here we've chosen to connect the determiner to the adjestisideave the noun’s
input hanging, but we could have done the opposite. The enoblere is one of
‘resource deficit’, as discussed extensively in Asudeh4200

Our solution to this problem will be to use an additional gnaatical meaning-
constructor, whose semantic effects are the same as thts=@instructor used
to account for bound anaphora in Asudeh (2004), althoughaitgections to
f-structure are different. We’'ll call it the ‘Nominal Refance Copier’ (NRC).
Its function is to make two copies of tleeinput to a nominal, one for noun, the
other for aself-proclaimeetype adjective.
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This constructor, appearing at the lower left of (30), imed a ‘tensor output’,

represented asxe, which has two components, each of which feeds into a dif-
feren input of type=:

(30) e
/// 
A (e—~p)—e

/\ o

e Y

| !

| p

| T

1 e e—p

1 \ —

| p p—e=p

\ j AP.AXx.Self-proclaimetk, P)
| | P

; \ T T

1 e e—p

l Vo Expert

1 exe
3 /\
| e e—exe
A xX

Tensor outputs are a further elaboration of the systemusdsad extensively by
Asudeh (2004), and, for the presentation of glue used hgrantdrews (2008a).
The NRC will have to collect an input of typefrom the containing f-structure,

make two copies, and return one back to the location of tlggrad, and pass the
other to the adjunct.

Note that the semantics itself (the lambda-term in the raghighter of the NRC)
violates linearity by copying the variable. This is an imjaoit feature of the glue
system: only assembly is required to be linear, while themmgg introduced
by the constructors are allowed to copy (and delete) inftiongbut only the
information they've been given access to by the linearlyst@ined assembly).
Asudeh (2004) provide extensive discussion of this asegitie.

And we are now finally in a position to produce our explanabbthe nonexis-
tence of *allegeras discussed above. If we don’t allow arguments of &g,
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then we’ll need a new grammatical meaning-constructor. fidetstand what
it has to do and what kinds of provisions would rule it out, weM first at the
f-structure and meaning-assembly that would be required:

(31) |PRED ‘Murderer’

ADJUNCTS {g:[PRED ‘Aneger’}}

A

A (e=p)—p
T AP.(3x)(P(x))
e p
‘ '

p
/\
e e—p
B /\
p p—€e—=p
| Allege
p
/\
‘ € e—=p
S ' Murderer

In addition to the noun and the adjective, we have an ‘exigtebinder’, a pu-
tative grammatical meaning-constructor that existelytstisfies the (instance)
argument of the noun (interpreted as Agent of the verb on kvthe noun is
based), while the (Agent) argument is left unfilled, so asltiomately somehow
be satisfied by some grammatical constructor such as a datgrthat can take
a typee—p argument.

As one of the reviewers pointed out, existential bindingrodegument is a fairly
plausible sort of thing for a constructor to do (although netessarily in this
particular structural context), so the problem is verylitkeot with the existential
binder itself, but elsewhere. And an issue becomes appidineatexamine the
required constructor foAllegerin light of the proposals of Andrews (2008b).
According to the proposals made there (whose purpose iplaiexvhy PRED
features appear to exist, even though they are not techniedessary once glue
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is added to LFG), the typeargument would have to be linked to thBJUNCT-
member in which th®RED-feature occurs, like this:

(32) | ApJuncTS {[PRED ‘AIIege’} }]/p\
\\\\\\ \\)/e e_)p
o \\\ /\
---p poe—p
Allege

For this argument to be filled, something has to make gpentent available
to the adjunct f-structure, but there is no reason to supfiuaethere is any
meaning-constructor that does this, so we can assume #rat isn't. Deter-
miners will for example provide type content to the upper f-structure, not to
the lower one, and without some additional constructor, lkfeamed assembly
will not be possible.

This is admittedly a somewhat unprincipled solution to thabtem: we’re sim-
ply claiming that there are a limited number of grammaticabmng-constructors,
and constraints on the lexical ones, which don't allow thebfgm presented by
(32) to be fixed, while the NRC exists to allow the similar desb that arises
withoutalleged However, | take the position here that the first step is tegate
kind of proposal that rules out apparently impossible bairaa better degree of
theoretical integration can wait until more relevant imh@ation is available. The
idea of a limited number of grammatical meaning-constngch®ecomes more
implausible if there appear to be too many of them; but thennidture of the
ones that appear to exist versus greri possible ones that don’t might shed
some light on what the more general principles really aream¢hile, there is
something to be said for pursuing the easiest idea that pesdsome sort sort of
concrete result.

3. Possible Problems

This account of the nonexistence ddltegerdepends on the idea that meaning-
constructors capable of taking arguments of tgpep are a finite list specified
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by UG. There are a great many possible problems with this idego through
only a few of them here.

3.1. How much is Universal?

One issue is exactly how much is supposed to be universal. rohgtform
of universality would say that the entire constructor isptagtic and semantic
parts together. This would entail that the intersectivestmttor proposed by
Nordlinger & Sadler (2008) to combine the meanings of desiee and generic
nominals in NPs in certain Australian languages would haveeta different one
from the one used here, due to the different f-structures.eaker form would
say that only the semantic operations are universal, wilbast some degree
of latitude as to the range of syntactic structures the coatr can apply to in
different languages. | will leave this issue open here.

3.2. Intensional Verbs

Another is ‘intensional verbs’, such agek find, etc. These were originally
analysed by Montague (1970, 1974) as taking object argusanwhat would

in our system be typée— p)—p, which has also been the traditional analysis in
LFG+glue, as discussed by Andrews (2008a). This ratherooisly violates our
proposed condition, as does the ‘property analysis’ pregds/ Zimmermann
(1993). Both of these are discussed in various recent worké&ditmann (2008a,
2008b, 2009), who proposes in recent work a different ‘Naiuzation’ analysis
which so far | can't reduce to glue meaning-constructors.Nilty (in press)
provides further coverage of relevant issues.

3.3. Subjectless VP Constructions

Another potential problem is VP constructions where a vepears with no
subject, including ‘control predicates’ suchtasandpromise and various other
constructions such axiticizing rich people is fun These were often treated
as constituting arguments of tyge>p in early Montague Grammar, and such
an analysis is proposed for control predicates in LFG+gluéAsudeh 2005).
However an alternative ‘propositional analysis’ can alsacbnstructed, as dis-
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cussed in Beryozkin & Francez (2004) and Dalrymple (2001 aniMrelevant
issues are considered in Chierchia (1984), who argues ubgtcless gerunds
such as ircriticizing rich people is fuimust be formed with a ‘nominalization;
operator whose type would lje— p)—e. This would be an excellent candidate
for a grammatical meaning-constructor in the system prepbere.

Predicate modifiers such as ‘I consider Jamelligent would also constitute a
problem in some syntactic frameworks, but not LFG due to #uot that func-
tional control with a non-thematic argument allows the atiy@al argument to be
analysed as a proposition with no issues.

3.4. Weak Quantifiers

Another possible problem is weak quantifiers sucinasy forty two, heaps of
etc., which are arguably of tyge— p)—e—p, but are too numerous to plausibly
each be associated with a universal meaning-constructos problem can be
solved by following Landman (2004) and much other work, ilgsing the
weak quantifier words as predicates of non-atomic lattieezents (collections
with more than one element, and quantities of stuff). Thefidoe of typee—p
(wheree will not be a possible referent of a count singular noun, mly @f
a mass or plural one). Existential force can then be supplsectquired by an
appropriate grammatical meaning-constructor (to soregattly which one, we
need to work out numerous issues involving DRT, choice-ional analyses of
indefinites, etc.).

Strong quantifiers also constitute a potential problem,tbate appear to be
many fewer meanings associated with them, so that they doailglausibly
treated as being based on a limited range of universal eaartsts.

3.5. Further Adjective Types

The last problem we’ll consider, and the only one we give ntben cursory
attention to, is the existence of many further subclassesdgctives, beyond
the ‘modal’ and ‘intersective’ ones. The reason is thatehasnstitute trouble
right next door to the material of our argument, so that tiseies they raise
can impinge rather directly on our analysis. One problenhis &rea is that
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the terminology of adjective subclasses over the decadbseas applied quite
variably, in part due to differing analysis of what the adijee types actually
arel®

The term ‘intersective’, for example, has been consisgaayplied to adjectives
such asSwedishfor which the following inference rules clearly work, hede-
mulated in the style of tree-format Natural Deduction, wites of ‘modifier
elimination’ and ‘modifier introduction’:

(33) Elimination:
Xis an Adj N Xis an Adj N

. — Mod-elimy  ——— Mod-elimy
Xis Adj XisanN

(34) Introduction:

Xis Adj XisanN
Xis an Adj N

Mod-intr

A simple deduction illustrating the behaviour of a complet®ncontroversially
intersective adjective is:

(35) Jens is a Swedish surgeon _

Mod-elimy _ o

Jens is a surgeon Jens is a violinist _
Mod-intr

Jens is an Swedish violinist

Adjectives for which the elimination rules fail include theodals, plus another
inconsistently distinguished group sometimes calledsgiives’, which are ad-
jectives such afake which seem to obey a sort of negative version of the elimi-
nation rule:this is a fake gummpliesthis is not a gun These have recently been
discussed in various papers by Partee, such as Partee$s).pre

Privatives appear superficially to class with the modals tihere is a generally
known problem in that they appear to have many grammaticglgties in com-
mon with intersectives rather than modals:

15 Coppock (2008) provides a recent classification.
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(36) a. This gunis fake

b. *This gun is purported

On similarly syntactic grounds (in which their differerti@ehavior with respect
to NP-splitting in Slavic languages figures prominenth\grtBe (in press) argues
strongly that the privatives are actually intersectives,tby virtue of conversa-
tional principles, have the effect of widening the denatadi of their associated
nominals to include things that only resemble, or, to a kaiextent, play the
role of the nominal, without actually being an instance & ttominal in the
strict sense.

Intriguingly, such a division between modal and privatiggeatives seems sup-
ported by the behavior of adjectives in Bahasa Indonesids [Einguage ap-
pears to lack genuine modal adjectives. For example, theepbrofformeras

in former dictatoris expressed by what appears to be an ordinary postnominal
possessive construction using a head noun that means ‘orateft-over’: 16

(37) a.la bekaddiktator
Hetrace dictator

‘He is a former dictator’

b. Ini bekaskoran
thistrace newspaper
‘this is something that used to be a newspaper’

Bekascan occur as an attributive adjective, but with a differeeaming:

(38) Ini koran bekas
this newspapenon-current
‘This is non-current newspaper (that people threw awaypngér needed)’

16 The following data is from Quinn (2001) and Wayan Arka (p.c.)

— 25—



AVERY D ANDREWS

Various other English modal adjectives are rendered bygitocutions:

(39) a. orang yangmen-yata-kardiri ber-wenang
personREL AV-say-APPLselfto be-authority

‘self-proclaimed authority’

b. pem-bunuh yangtelah meng-aku
AGT.NML-kill REL PERFAV-confess

‘confessed murderer; killer who has confessed’

c. orang yangdi-duga mem-bunuh
personREL PASS-allegeAV.kill
‘alleged killer; person who has been alleged to have killed’

Balinese appears to be similar (Wayan Arka, p.c.), and Aliatr Indigenous
languages also appear to lack modal adjectives, excepohsile issues with
meanings related téormer, which seem to arise with Russian and Polish as
well 17

But Indonesian has a privative adjectipalsu which shows normal adjectival
behavior, appearing with or without the relativizemg

(40) Cinta-nyacinta (yang)palsu
love-3sg love RE: false
‘His/her love is false love (Quinn 2001 entry fpalsy’

This adjective looks as if it was borrowed from English, ahdould be inter-

esting to see if privative adjectives are actually nativeéhia languages of the
region, but even if they aren’t, it may well be significanttthgrivative adjective
appears to have been borrowed and assimilated into standpactival syntax,

while this has not happened with the modals.

17 Possibly because the same kind of widening that lets a fakdogua gun might also allow a
‘former camp’ {yatenye apmerepast-time camp’ in Arrernte) be a camp. There seems to
be a general but violable principle to the effect that ‘one&aalways an X', e.g. former US
Presidents can still be addressed as ‘Mr. President’.
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On the other hand, adjectives for which the eliminationswerk, but the in-
troduction rules fail, have often been called ‘subsectjaestandard example is
skillful, which exhibits the following behavior, where the attenpiapply the
introduction rule produces an invalid result:

(41) a. Jens is a skillful surgeon
b. . Jensis a surgeon
c. .~.Jensiis skillful
d. Jens is a violinist

e. #Jens is a skillful violist

Model-theoretically, the extension ekillful surgeondoes not appear to be the
intersection of the extensions siillful andsurgeonin spite of the fact that rule
(33) appears to work.

But the ‘subsectives’ appear to fall into many subclasséis guite a lot of dif-
ferent behavior. A useful classification is provided by Cogp(2008), draw-
ing extensively on earlier work by Bolinger (1967), Siege®80) and Beesley
(1982). Beesley provided arguments, summarized by Coppoak‘degree ad-
jectives’ such asall and ‘evaluative’ adjectives such geodin examples such
as (42) are actually intersective, in spite of superficiapjpearing to fail to work
with the Introduction rule, producing the pattern in (41).

(42) a. Mark is a tall man

b. Mike is a skillful surgeon

Siegel worked out that the difference between them is tregt thke parameters
that are often supplied by the context, a scale for the degugsctives and a
criterion of evaluation for the evaluatives. These paramseare expressed dif-
ferently:
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(43) a. Merry is tall for/*as a hobbit
b. Jens is skillful as/*for a surgeon

c. Fred is a skillful mathematician for a linguist

If we specify the appropriate parameter explicitly, bothds of adjectives be-
have intersectively®

(44) a. Jens s a surgeon (who is) skillful as a violinist
b. . Jensis a surgeon
c. .. Jens is skillful as a violinist
d. Jens is a violinist

e. .. Jens is a skillful violist

So | suggest that the nature of the problem we face with stikesaepends on
what these parameters really are, when expressed ovéiiheyl are arguments
of typee—p, then the hypothesis of (2) is wrong, and must be either atraedl
outright or limited.

Limitation would of course be undesirable, but not catastro, if we can limit
typee— p arguments to a restricted range of functions. But if thaétas possi-
ble, it might also be possible to treat them as adjuncts oesknd, for example
asmight be associated with a grammatical constructor of {gpep)— (e—p)
—e—p, whose function is to use the first argument to delimit thgyeaof activ-

ity for which the second is held to be competent. Note for gXanthat we can
use an adverb such generallyto say that somebody shows skillfulness across
a wide range of activities:

(45) John is generally skillful, but not so good with computardware

18 Note that the deduction would fail in the manner of (41) if #sphrase in (a) were omitted
(and, of course, it's redundant).
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There is also the possibility that the arguments, if theyaguments, are of
some type other thae—p, such as ‘kinds’, ‘activities’, etc. (requiring various
conversion operations, which could be performed by granmalatonstructors).

These types, along with the privatives, can be construedsengally intersec-
tive, and therefore treated with our current constructitbpugh there might be
additional arguments that would be problematic for our psats about gram-
matical vs lexical meaning-constructors. Coppock listsimber of other types
of adjectives that don’t seem to have a good prospect of de@aged intersec-
tively; it remains to be seen how the present proposal widl faith them. Larson
(1998), McNally & Boleda (2004) and McNally (2006) preseuatther relevant
discussion.

4. Conclusion

The idea of a fixed set of universal grammatical meaning{coa®rs is consis-
tent with an interesting range of data, but we can't be swagithvill prevail over
all challenges. Nevertheless, | think it's worth takingisesly, in part because it
would allow semantic typology to be cast in a relatively siefierm, in terms of
what grammatical meaning-constructors are used by vatexisal items, and
what lexical meaning constructors are also allowed, thierlaeing chosen from
a simpler inventory than would otherwise be plausible.
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