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Abstract

Bosse, Bruening and Yamada (2012) (BBY) provides a studgwral constructions
involving ‘non-selected’ arguments, and outlines an appihato the syntax and se-
mantics of one such construction: the Affected Experielia&s) construction. The
syntactic analysis relies on abstract functional progextiand particular assumptions
about configurational syntax. We show how an account may\snguithout these
syntactic assumptions. Semantically, BBY argue that AEg owatribute both at-
issue content and conventional implicatures, which raiisesesting issues for the
approach of e.g. Potts (2005). We explore some consequeiidbsir semantic
analysis and show that it faces a number of difficulties.

1 Introduction

In a number of recent papers Bosse and others have presenteskaraa variety of con-
structions involving ‘non-selected’ arguments (i.e. complements that dotadtvaly fill
lexical argument slots), including affected experiencer (AE) constng, external pos-
sessor constructions, and benefactives, arguing for the existeacaumber of subtypes
(see e.g. Bosse et al., 2012; Bosse and Bruening, 2011; Bos48, 20d providing rela-
tively detailed syntactic and semantic analyses. In particular, Bosse 20&R)(presents
an appealing analysis of an affected experiencer (AE) dative catistnin German, ex-
emplified in (1), below. Semantically, the approach is based on that of PO&S)2hough
it purports to raise some fundamental problems for Potts. Syntactically, ffreaah re-
lies on abstract/functional projections, and particular assumptions abofiguarational
syntax.

In the first part of this paper, we explore whether the insights of Bassiésanalysis can
be expressed, without these syntactic assumptions, in an LFG/glueibgdethentation
of Potts’ ideas — specifically the approach presented in Arnold and S260[&0), Arnold

and Sadler (2011). We will see that the answer here is positive. Howettens out that
when the analysis is explored in more detail, the initial appeal of the appevaglorates.
The second part of the paper demonstrates this, and shows that soneetioédhetical
points that Bosse et al. seek to make about Potts’s approach do notdssascrutiny.

In more detail, the paper is structured as follows. Section 2 presents 8talss account
of the AE construction in German, with some observations about other lgeguaclud-

ing Hebrew and Japanese. We will pay particular attention to the syntax disaeit al.
propose, which is highly configurational, and involves a rich arrayétional categories,
and the semantics, which Bosse et al. believe motivates some interesting ntiodisiod

Potts’ ideas.

tWe are grateful to several people for insightful comments and stimuldiswssion, notably, Boban
Arsenijevic, Ash Asudeh, Miriam Butt, Mary Dalrymple, Gianluca Giorgolo, Dag Haligacy Holloway
King, Helge Ladrup, Chris Potts, and Adam Przekowski, as well as several anonymous referees, and other
participants at LFG 2012 in Denpasar, Bali. But none of these peopleechtamed for deficiencies in what
follows.



Section 3 presents an implementation of Bosse et al.’s descriptive insights fiiaute-
work of LFG, specifically a variant of the ‘Pottsian LFG’ approach prasd in Arnold
and Sadler (2010), Arnold and Sadler (2011). This framework is prigfinmarized in
Section 3.1; the actual analysis is presented in 3.2. We will see that while Boss’s
insights can be adequately captured in this framework, close examinatiows #fere is
reason to think that the modifications to Potts’ framework that they propesgrablem-
atic.

2 AE Constructions: Bosse et al’s Analysis

2.1 Basic Properties

A basic example of the AE construction in German can be seen in (1). Like gisBn
equivalentzerbrecherf'break’) can occur with a subject (denoting the agent), and a direct
object (denoting the patient), as in (2). In (1) it occurs with an additiooaipiement,
Chris, which denotes an entity which is some way affected by the breaking evieistisT
normally glossed with the prepositiam, presumably because it has some similarity with
the usage obnin examples likeMly laptop has just died on m&hey have closed the local
shop on usThough it is not obvious from (1), because a proper nound@ikés does not
show case marking, this extra complement is in fact dative, as can be bearayronoun

is used, as in (3).

(1) Alex zerbrachChris Bens Vase.
Alex broke ChrisDAT Ben'svase
Alex broke Ben’s vase ‘on Chris’. (i.e. and this affected Chris)

(2) Alex zerbrachBens Vase.
Alex broke Ben’'svase
Alex broke Ben’s vase.

(3) Alex zerbrachmir Bens Vase.
Alex broke meDAT Ben'svase
Alex broke Ben's vase ‘on me’.

The AE dative complement must be both a potential experiencer (thus estierg) and
actually affected. For example, Bosse et al. point out that (4) is uptatde if Paul was

'Superficially, AE constructions are often similar to, and can be confwstixl instances of the external
possessor construction. An example like the following is ambiguans €an be interpreted as an AE, giving
the meaning ‘She cleaned the suit on me’ (i.e. she cleaned it, and théngledfected me), but it can also
be interpreted as an ‘external possessor’ (EP), in which case thpretsgion will be just ‘She cleaned my
suit’.

Sie saubertemir denAnzug.
sheclearnedneDAT the suit
She cleaned the suit ‘on me'.AE
She cleaned my suit. EP
In this paper, examples are always intended to be instances of the AEwion.



already dead when his mother died,

(4) *Dann starb ihm auch seineilter. (Context: Paul died first)
Then diechimDAT also his mother
Then his mother died ‘on him’, too.

Bosse et al. suggest that in some languages (e.g. French, Hebieat)ver will call the
‘AE content’ (i.e. with respect to (1), the assertion that the vase brealfiagted Chris) is
not part of the ‘at issue’ content at all, contributing only to what Potts Gaiisventionally
implicated’ (i) content (Potts, 2005). For example, it cannot be questioned or degate
and is generally rather strictly separated from the noritvddsuecontent. However, they
suggest that in other languages (including Japanese, Albanian anthGQeAE datives
contributeboth at-issuecontent ancti-content. For example in (5), the assertion that the
vase-breaking matters to Chris appears ta@ibsontent, since it can escape the negation
— (5) conveys the idea that though the breaking did not occur, it wowd heattered to
Chris.

(5) Alex zerbrachChris Bens Vasenicht.
Alex broke ChrisDAT Ben'svasenot
Alex didn’t break Ben'’s vase ‘on Chris’. (But it would matter to Chris.)

Similarly, consideration of (6) suggests that the AE content is not parteofjtiestion:
notice in particular, that it would be wrong to answer ‘Nein’ (‘No’) to (6Aifex did break
Ben’s vase, but Chris does not care. This information cannot beegedvin response to
(6) with any simple answer — it requires a fuller explanation.

(6) ZerbrachAlex Chris Bens Vase?
broke Alex ChrisDAT Ben'svase
Did Alex break Ben’s vase ‘on Chris’'?

But in other ways the AE seems to contribateissuecontent, as witness the way the AE
itself can be questioned as in (7) (which is not generally possible evittontent), can
contribute to the truth conditions of a conditional as in (8), and can bindgumant in
the at-issue domain, as in (9).

(7) Wem  hat Alex Bens Vasezerbrochen?
who DAT hasAlex Ben’svasebroken
On whom did Alex break Ben's vase?

(8) WennLisaihrem Mann denAnzuglobt, dannbekommtlan€100von
if LisaherbAT husbandhe suit praisesthen get Jan€100from
ihm.
him
If Lisa praises the suit ‘on her husband’, then Jan willg&00 from him.

2Bosse et al. claim that the truth conditions of (8) are such that Jan will @tl$hg€100 if Lisa praises
the suitand her husband is affected by the praising. The praising alone is insufficien



(9) Ichhabejedem  Jungenseine Vasezerbrochen.
| haveeveryDAT boy  his vasebroken
| broke his vase ‘on every boy.’

2.2 Bosseetal’sAnalysis

Bosse et al.’s account of these data involves a number of functiorjatfioms, as in (10),
notably VoiceP and AffP (‘Aff’ foraffected.

(10) \oiceP
Almce’

zerbrach Bens Vase
break Ben's vase

The semantics of Aff’ and Voice' are derived by applying the semantidsffodind Voice
to the semantics of their sisters, the semantics of AffP and VoiceP aredibshapplying
the semantics of Aff’ and Voice’ to their NP sisters. That is, schematically:

(11) a. [VoicePIM8 = [ [Voice]M$( [AffPIMS) 1( [Alex]8)
b. [AFPIMS = [ [AFIMS( [VPI™S) 1( [Chris[M9)

This is most easily appreciated by way of an example, making the (falsenpsen
that AE content is contributed to ttag-issuedimension of meaning (we will correct this
directly below). Suppose the interpretation of the lowest2éRorach Bens Vass as in
(12) (intuitively, it denotes the set of breaking events that involve Beaeg as Theme —
the set of events where Ben'’s vase gets broken).

(12) [VPIM8 = Ae.break(e)&Thm(Ben’s vase)(e)

The interpretation of AffP is derived from this as in (13) (ignoring for thement the
distinction betweewi andat-issuedimensions of meaning).

(13) [AfPIME = [AFIMS(IVPIME)I( [Chris]™$)
= [APy.Ax.Ae.P(e)&3e’ (exp(e’)&Exp(x)(e”))
Ve’ (P(e”) — Source(e’)(e’)](Ae.break(e)&Thm(Ben’s vase)(e))](Chris)
= Ae.break(e)&Thm(Ben’s vase)(e)&Je’ (exp(e’)&Exp(Chris)(e’))
Ve ((break(e’ )& Thm(Ben’s vase)(e’’)) — Source(e’”)(e’))

Intuitively, this adds (i) the assertion that there exists an experiencimg &wehere Chris
is the experiencer and (ii) the assertion that if any event at all is a bigealként involving



Ben’s vase, then that event will cause (be the source of) the aidmgaeriencing event.
Very roughly, it adds the information that Chris would care about Besde\getting bro-
ken, and that an event of Chris experiencing this emotion actually octurre

The interpretation of VoiceP is as in (14).

(14) [VoicePI™¢ = [[[Voice[M&( [AFPIME)]( [Alex]M$)
= Ae.break(e)&Thm(Ben’s vase)(e)&Agt(Alex)(e)&e’ ((exp(e’)&Exp(Chris)(e))
Ve’ ((break(e’)&Thm(Ben’s vase)(e”’)) — Source(e’’)(e’))

Intuitively, this just adds the information that Alex is the agent of the breaking

For simplicity, this explanation has assumed that all the content is contributed &b-th
issuedimension. This is incorrect, but it is easily corrected. Bosse et al. follotisP

in separatingat-issueandci content with an uninterpreted operator; in the case of Bosse
et al., this is a colon. The proper meaning derivation is then as followswyith)the colon
highlighted at line endings.

(15) [VPIM8 = Ae.break(e)&Thm(Ben’s vase)(e)

(16) [AFPIMS = [AFIMS([VPIM)I( [Chris]¥$)
= [APy.Ax.Ae.P(e)&de’ (exp(e’)&Exp(x)(e’)) :
Ve’ (P(e’”) — Source(e”’)(e’)](Ae.break(e)& Thm(Ben’s vase)(e))](Chris)
= Ae.break(e)&Thm(Ben’s vase)(e)&Je’ (exp(e’)&Exp(Chris)(e’)) :
Ve ((break(e” )& Thm(Ben’s vase)(e’’)) — Source(e’”)(e’))
(17) [VoiceP]™¢ = [[[Voice[M&( [AFPTIME)]( [Alex]M$)
= Ae.break(e)&Thm(Ben’s vase)(e)&Agt(Alex)(e)& e’ ((exp(e’)&Exp(Chris)(e’))
Ve'' ((break(e’”)&Thm(Ben's vase)(e’’)) — Source(e”)(e’))

The effect of tense interpretation will be to existentially bind the ‘main’ evemiable
e (as well as adding information about time reference, which we ignorelngia two
dimensional interpretation as in (18).

(18) de(break(e)&Thm(Ben’s vase)(e)&Agt(Alex)(e)&
e’ (exp(e’)&Exp(Chris)(e’)) :
Ve ((break(e” )& Thm(Ben’s vase)(e”’)) — Source(e’)(e)))

The at-issuecontent here asserts the existence of (i) a breaking ewshere Alex is the
Agent, and Ben'’s vase is the Theme, and (ii) an experiencing eliemhere Chris is the
experiencer. Thei content asserts that any such breaking event (i.e. any breaking even
involving Ben’s vase) would be the sourceetf

This semantics is plausible, so far as it goes, and seems to reflect the baiimnirmbout
the meaning of this example (viz that Alex broke Ben’s vase, and that Claifeised by
this).

At this point, at least two points are worth developing further. The filates directly to
cross-linguistic variation. Notice that with respect to these German exanwgugssuch
breaking event’ means any breaking of Ben's vase (by Chris, omangtse). Bosse et al.



suggest that this reflects one parameter of cross linguistic variation. stiggyest that for
example in Japanese, an example like (19), which roughly corresporis tofveys the
more precise meaning that any breaking of Ben’s \ms&lexwould affect Chris?

(19) Chris-ga Alex-ni Ben-no kabin-o kowas-are-ta.(Japanese).
Chris-NomAlex-Dat Ben-Gernvase-Acdreak-Aff-Past
Alex broke Ben’s vase ‘on Chris’.

That is, in Japanese, tteé content includes the agent. To deal with this, Bosse et al.
assume that there is parametric variation in the height at which the Aff heatiedtaln
German VoiceP is higher than AffP, in Japanese it is the other way rowetwhuBe VoiceP

is responsible for introducing the Agent into the semantics, this captureariagon with
respect to whether the Agent part of ttiecontent or not.

German Japanese
(20) VoiceP AffP
/\ /\
NP, \oice’ NP Aff’
g /\ /\
\oice AffP Aff 4 \oiceP
Aff ... ... \oice

The second point is also a matter of cross-linguistic variation, but the reakst is the
formal issue raised by this construction in a language like German. Boabecktim that

in some languages AE content is contributed entirely ircitttmension. This is formally
unproblematic for the two-dimensional, Pottsian, approach. But Germagrevdome
content seems to be in tla-issuedimension, and some in the dimension, and where,
in particular, there is variable binding across the dimensions (cf. in (18)atti&blee’ is
associated with a quantifier in tla¢-issuedimension, and also appears after the colon in
theci dimension), is a serious challenge for P4tts.

The questions are: Can we provide an LFG implementation that deals with thisvitata
out the projections? Can we get a neat account of the parametric vardatioss lan-
guages? What are we to make of the challenge this construction in Gernmas teegose
for the Pottsian enterprise?

SExample (19) is similar to one given by Bosse et al., and there are somglications, which we will
ignore. In particular, there is a potential complication due to voice (wher&#rman example is in the active
voice, the Japanese is morphologically passive, with the Agde)(marked withni, and the Experiencer
(Chris) marked as nominative: Bosse et al. assume the ‘passive’ mogphisispell out of the Voice head.

“Bosse et al. note that their analysis also involves a single item introducingriief meaning in both
ci andat-issuetiers of meaning, which Potts had claimed was not possible. Since we thit &laim has
been convincingly challenged elsewhere, (e.g. McCready, 2013@&a 2011), we will not pursue this issue
here.



3 AnLFG Implementation

3.1 Basic Framework

In this section we introduce the formal and conceptual framework in whectvil inves-
tigate these questions. On the morpho-syntactic side, our assumption asby @oinven-
tional LFG (e.g. Dalrymple, 2001). On the semantic representation side,jlivesaume

a Discourse Representation Theory (DRT) style semantics (using arverfsizRT aug-
mented with al operator)? The syntax-semantics interface uses the standard LFG/Glue
logic approach (e.g. Dalrymple, 2001; Asudeh, 2004, 2012), as madifieArnold and
Sadler (2010, 2011) to provide a Potts style account of appositivéraotions®

For the sake of familiarity, we exemplify with reference to non-restrictiapjositive’)
relative clauses (ARCs), as in (21a).

(21) a. Kim believes that linguists, who dislike Maths, are stupid. [ARC]
b. Kim believes that linguists who dislike Maths are stupid. [RRC]

Compared to a restrictive relative clause (RRC), as in (21b), ARCs gispfaumber of
distinctive syntactic and semantic properties. Most obviously, in (21byetaéve clause

who dislike Maths$s used to restrict the denotationlimfguistsso that the NRinguists who
dislike Mathsdenotes an intersection. By contrast, (21a) is about all linguists, not some
subset thereof. This provides a useful test, since in the former, btih@datter, one can
infer the existence of a ‘contrast’ set (linguists who do not dislike Mathd)mck this out
anaphorically with an expression like ‘other kinds’. Compare:

(22) a. Kim believes that linguists, who dislike Maths, are stupid. #Otherskatn
regards as cool. [ARC]
b. Kim believes that linguists who dislike Maths are stupid. Other kinds slaedeg
as cool. [RRC]

A less obvious, but none-the-less well known, property of ARCs isttiet generally
appear to be semantically scopeless, or interpreted with wide cdjpés can be seen
with respect to (21b)/(21a). Notice that in the case of the RRC the intetipretavolves
Kim having a belief that '(some) linguists don’t understand first ordedjmate calculus
(FOPCY)’, or something equivalent, and must therefore involve Kim havinthe widest
sense, some notion of what FOPC is. This is not required in the case oR8e¢where
the (false) assertion that 'linguists do not understand FOPC'’ is assbeidtethe speaker,
and need not form any part of Kim’s beliefs. A natural account of thikasin the case of
the ARC, the content of the ARC is interpreted outside the scope of the bpéedior.

SFor DRT, see e.g. Kamp and Reyle (1993). For versions of DRT that b\ operator, see e.g. Muskens
(1996).

6See Giorgolo and Asudeh (2011) for an alternative approach to tresssis

"It is now clear that though this is generally true, it is not invariably true, taede are many situations
where ARCs and other appositives display narrow scope. See AmdI8adler (2011) and references there.



(23) a. Kim believes that linguists, who don’t understand FOPC, arédstup
b. Kim believes that linguists who don’t understand FOPC are stupid.

This phenomenon is not restricted to propositional verbs, but can leevetabwith respect
to a wide range of scope related phenomena. To take just two other exanmp{8da)
the issue of linguists’ understanding of FOPC is not part of the questibitlfvis, essen-
tially, ‘Are linguists stupid’), but the content of the RRC is part of the questin(24b).
Similarly, (25a), where there is a negative polarity iteanyj inside the ARC, is ungram-
matical. Plausibly this is because the ARC, and hence the negative polarity itunsice
the scope of negation. Compare the fully acceptable (25b), vdreres in an RRC, and
in the scope of negation.

(24) a. Are linguists, who understand FOPC, stupid? [ARC]
b. Are linguists who understand FOPC stupid? [RRC]

(25) a.*We did not write to the customers, who had any complaints.
b. We did not write to the customers who had any complaints.

Potts’ account of these phenomena involves having two dimensions of rgeardimen-
sion of ‘normal’ ‘at-issué meaning, and a second dimension of ‘conventionally impli-
cated’ €i) content. The content of RRCs belongs to #éréssuedimension, the content of
ARCs belongs to thei dimension. Potts’ account involves a very strict separation of these
dimensions of meaning. In particular, the way material in the two dimensionsighads
semantic types guarantees that nothing ingtiessuedimension can access anything in
theci dimension. Hencei content is always outside the scopeatiissueoperators (e.g.
negation, question operators, propositional verbs).

The LFG/Glue implementation of these ideas presented in Arnold and Sadléy) (2¢hich

is a refinement of that in Arnold and Sadler (2010)) differs from Potts’ im twain ways.
First, it uses the projection architecture of LFG so that the separatiomzfrgee content

into two types &t-issue andci) is not necessary. The second difference is that Potts as-
sumes thatt-issueandci content are always entirely separate: the only commonality is
that they are interpreted in the same model. Arnold and Sadler (2011) paittiad on
standard LFG/Glue assumptions about anaphora (Dalrymple, 2001; Ws2@ig4, 2012,
e.g.), this should make ARCs and other appositives anaphoric island$y thibic clearly

are not, as witness the following, where one can see anaphora into oidARCs:

(26) a. Pissarrayho Matissemet in 1898 encouraged hiprgreatly.
b. Matissewas greatly encouraged by Pissamto he met in 1898

To deal with this, Arnold and Sadler (2011) propose #tassueandci content should be
integrated ‘at the top’ (i.e. the final representation of a sentence sheualddpresentation
whereat-issueandci content is conjoined).

The basic ideas of Arnold and Sadler (2011, 2010) can be seen ireFigwhich repre-

8Conjunction is empirically the correct interpretatidéim, who Sam dislikes, lefteans roughly the same
as the conjunctioKim left, andSam dislikes Kim
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sents (27). The c- and f-structures are entirely conventional, andtindintical to what
one would have for a restrictive relative (though one would not normahl la restrictive
relative with a proper noun, of course). In particular, the ARC is a nbadjanct, fully
integrated into the c- and f-structures.

(27) Kim, who Sam dislikes, left.

The semantics is more interesting. Notice that as well as the stangeajection, which
introduces normadt-issuesemantic resources, there is an additianadrojection, which
introduces ‘conventionally implicated’ content. Thus one has resourggsind npg;,
corresponding to the two semantic projections of the f-struatpre

The resources associated with the projectionsiof, andleft are standard:
(28) [Kim] Kim : np,
(29) [leave] AX.Ieft(X) : nps —o 14

We associate two semantic resources with the AR@;,[], and [root-ci]. The latter

is given in (30). Its role is to combine the resource that the ARC introduces with the
semantics of the root S, which we will designate gxonjoining the associated meanings,
asp A q.°

(30) [root-ci] Ag.Ap.(p A q) : npei —o [rs —o 4]

We will not presentiel,,.] here, because it is not relevant, what is relevant is the resource
that it produces when it combines with the resource associated with th&lRpBtim].
This is given in (31).

(31) Kim X dislikes(Sam, Kim) : np; ® npci

9The resource, appears in both (29), and (30), but in the formarthe f-structure ofeave(e.qg. the value
of 7 with respect to the subject NP, which is the host of the ARC) but in (30) ieisdhmost (root) f-structure
(which can be picked out by an inside-out functional uncertainty egoe): conjoiningsi content to the root
is what gives it wide scope. In a monoclausal structure like (27), thessthe same, but this would not be the
case in examples like (21a), where the ARC is in a subordinate clause.



This is a ‘tensor’ resource, consisting of two componemgs,andnpc;, corresponding to,
respectively, that-issuecontent ofKim, who Sam dislikesnamely, justKim, and itsci
resource, whose meaning is the proposititshikes(Sam, Kim).

The general strategy for dealing with tensor resources is to createdextonwhich the
components can be simultaneously consumed. This in general involvesetioé lugo-
thetical reasoning. Here the idea is that one does not have to have akstheces one
needs available before one starts a proof, or makes a particular moeh (uduld require
the resources to become available in a rather strict order). Insteadaors any point
hypothesise the resource(s) one needs: the proof will be succesdfirig as one can at
some later time discharge those hypotheses.

At a certain point in the semantic derivation of the conterKiof, who Sam dislikes, left
we will have the resources in (32), which were introduced above.
(32) a.Kim x dislikes(Sam, Kim) : np; ® npg;

b.AX.Ileft(X) : np; —o 14

C.AqAp.(p A q) : npci —o [rs —o 14]
There is nothing to be done with these, as they stand. However, if we lggistha
resourceH; corresponding to that-issuecontent of the subject NP, we can produce a
hypothetical proof as in (33).

[Hi : npg]2 AXleft(X) : nps —o g

left(Hy) : 14

If we similarly hypothesise a resource corresponding tocttmntent of the subject NP,
we can produce a partial proof as in (34):

(33)

[Hy : npail' AqAp.(p A q) : npei — [rg —o 7]
Ap.(p NHp) 115 —o 15

(34)

Abbreviating (33), which shows that hypothesizitg : np, allows us to derivéeft(H;) :
1, and (34), which shows that hypothesiziHg : np.; allows us to derivelp.(p A Hp) :
rs —o g, We can produce the derivation in (35).

[Hi] [Hz]

left(Hl) 11 Ap(p A Hz.) (g —o tg
(35) Kim x dislikes(Sam, Kim) : np; ® npci left(H)) N\Hy : 14 ]
let Kim X dislikes(Sam, Kim) be Hy X Hy in left(H1) AHy : 14
left(Kim) A dislikes(Sam, Kim) : r, 2

Up to step[a], the hypothetical proofs from above are used.[Atitself there is simple
function application. At stefb] the result of this function application is combined with
the tensor resource associated viiiim, who Sam dislikesto a ‘let’ expression. This
is simplified by pair-wise substitution at stggd. Notice this gives the intuitively correct

[a]




PRED left] © [...]
r {NEG + }c<i/[]

SUBJ np

o[ 1)

PRED 'Kim’ RES []
np

PN le (1 AD))

Kim  [rel,.], [root-s]

who Sam dislikes

Figure 2

interpretation: issues of focus, backgrounding, etc. aside, exanplengans the same as
Sam dislikes KinandKim left

In this case, there is only one level of embedding, so conjoiningitikentent with the
root content £,) is the same as conjoining it with the-issuecontent ofdislikes (s,).
But this will not always be the case: th&issuecontent ofdislikesmay be consumed by
another operator, e.g. a propositional verb, question operatorgatioe. In this case,
the ci content will escape the scope of that operator (i.e. will get wide scope)will
demonstrate this using negation.

Consider example (36). For our purposes, the c- and f-structurelséa/are not very dif-

ferent. The main difference will be the existence of an additional respuorresponding

to sentential negation. We assume this to be of the form (37), which, intujtc@hgumes

a resource associated with the sentence and produces anotheceessaaciated with the
sentence, but with the difference that the output resource has aveageaning.

(386) Kim, who Sam dislikes, did not leave.

(37) [Neg] Ap.(=p) : 175 — 15
The proofs are also almost the same as above. (38) differs from (®B)jrousing the
negative resource just mentioned, and in producing an appropriatédyedif result (cf.
the meaning i§—left(Kim)) instead ofe ft(Kim)).

[Hi : npg]2 AXleft(X) : nps —o 14
(38) Ap.(=p) : 14 left(Hy) : 14
(mleft(Hy)) : 75

For the rest, the premises and the structure of the proofs are identicaloiee that the
result of the proof is that the scope of negation is restricted tatligsuecontent:C

10 The careful reader will notice that while we show how theontentcanget wide scope with respect to
negation, we have not show thanitust as things stand, there is an equally valid glue derivation that applies
[root-ci] before Neg], putting theci-content in the scope of negation — which we do not want. There is no



[Hi1] [H>]

(mleft(Hy)):rs Ap.(p AHp):ts —o1g
(39) Kim X dislikes(Sam, Kim) : np; ® npi (mleft(H1)) NHp : 14
let Kim X dislikes(Sam, Kim) be Hy X Hy in (=left(Hy)) AH : 14
(—left(Kim)) A dislikes(Sam, Kim) : 14

3.2 AE Constructions: LFG Analysis

In this section, we will show how the facts and basic insights of Bosse etaalalysis
can be expressed using the grammatical apparatus of LFG, as disaussegrevious
section.

Our assumptions about c- and f-structure are entirely conventional reF&yghows the
sort of ¢c- and f-structure we assume for example (1), repeated s¢4@n As previously
noted, the meaning representation language will be a version of DRT atephmeith an
abstraction operator.

(40) AlexzerbrachChris Bens Vase.
Alex broke  ChrisDAT Ben’svase
Alex broke Ben'’s vase ‘on Chris’. (i.e. and this affected Chris)

The basic approach we assume is lexical. We posit a derivedzeebioechepr ‘break’,
whose entry is just like that of the normagrbrecherexcept that (i) it allows an extra
OBJy,: complement; and (ii) it introduces the semantic resources in (41) and (42).

shortage of technical fixes for this problem, but making a motivatettetaomnong them is not easy, and would
be a distraction here. Perhaps the simplest is to assume a rule like the fgllaaking S$,.; to be the start
symbol of the grammatr:
Sroot - S

(1 ROOT) =|

/\PP Lo—Ts
The effect of this is to distinguish the root f-structure (and hence thesponding glue resources) that is
involved in combiningat-issueandci content (i.e. instances ofdot-ci]) from the one that is negated. Let us
call these respectively, andr’.. The glue type associated with the rule above is tjuso r,. The glue type
of [Neg] will be 7/, — 7/, so it cannot apply after this resource has been used. Similarly instahf@ot-ci]
will only be able to operate on the output of this resource, conjoicirmpntent outside the scope of negation.
Adding this would slightly complicate the proofs, but would be otherwise aisipmatic.

Alternative solutions to this problem might involve the use of semantic festflilee the book-keeping
featuresvAr, RESTRused in treatments of quantification), or the logical type system — e.gosepe final
goal of a semantic derivation is an object of typéfor ‘text’), rather thart. Semantic negation would be of
type(t, t), and foot-ci] would have the logical typéci, T, T).



PRED zerbrechen(...)
SUBJ _~[PRED Alex

NP [PRED Chrig]
PN PRED Vase
Alex POSS [PRED Ben

Chris Bens Vase

Figure 3
(41) [zerbrechenag]
E,A B CFE
breaking(E)
\CABAA Theme(E,B) E”
. X 1 ”
Agent_(E,A) breaklng(’I’E )| = SoUrce(E' B
experience(E’) Theme(E”,B)
Experiencer(E’,C)

(T OBJaat)s — [(T OBJ)s — [(T SUBJ)s — [Ts ® Taill]
(42) [ci-root] Ag.Ap.(p U q) : Tei —o [ros —o 16]

The [ci-root] resource in (42) is just as in the previous discussion. As before, it is is
responsible for merging thet-issueandci content associated with the root f-structurke (
The only difference is that instead af(conjunction), the meaning representation involves
L (discourse merge, which has the same semantic effect as conjunction).

The meaning constructozdr brechen 4] in (41) will consume, in order:

¢ the ‘affected experiencer object’ (ORJ resource (corresponding @hris);
e the direct object resource (correspondind@tms Vasge

e and the subject resource (correspondingex) ;
It will produce a pair resource with glue tyfe ® 1., as in (43), consisting of:

e the ordinary ét-issu@ content of the verb and its arguments ; and

e aresource associated with tbigorojection of the verb’s f-structure.

If we denote the outermost f-structure in Figure Zahese will be respectively,; and
Zs, and we will have (43).



(43) [ E, Alex, B, Chris, E’
breaking(E)
Theme(E,BV) E"
Agent(E,Alex) X breaking(F”) = Source® ) D Zg ® Zj
experience(E’) Theme(E",BV)
Experiencer(E’,Chris)

In words, theat-issuecontent asserts the existence of a breaking eligtwo individuals
(Alex, andBV — Ben’s vase), who are respectively the Agent and Patieft af well as
an additional individual Chris), and event’, of which Chris is the Experiencer. That is,
roughly, Alex broke Ben’s vase, and Chris experienced somethingcil¢ontent is that
every breaking everft” would be a cause dt’. (For any event”, if E” is a breaking
event involving Ben's Vase, then it is a source (causd) 6f the experiencing event. This
is essentially identical to the representation Bosse et al. gave in (18),abg@ressed in
different notation).

To present the glue proof, we will abbreviate (43) as (44) (Ads the meaning language
representation of that-issuecontent of (43)):

(44) AXB:z;Q zg
We can now produce a hypothetical derivation as in (45).

[Hy:zal' AgAp.(pUq):zei —o [rs —o 1]

[a]

[Hy : 75]? Ap.(pUHy) 115 —o 14 ]
(45) AX B :2,® z (Hy UHy) : 74
let AXBbe Hy xHy in (HoUHy): 7,4 (] le]
AUB: 1,4

At [a], we hypothesize a resource corresponding todiheontent ofzerbrechenwhich

can be consumed bydot-ci]. We then hypothesize a resource corresponding tathe
issuecontent of the root f-structure {2, which can be consumed to produce a resource
(H»> U Hy) associated with the root f-structurdr,). This provides an environment into
which the pair resource associated with our example, (43), abbreviai@d)incan be
substituted (atd]). This produces &et expression which can be simplified, asdt [

For our purposes, the discourse merger operation notatedcas be taken to be sim-
ple merger of universes (discourse variables) and conditions of DRRS8ch in this case
produces (46), which has the truth conditions we want.

1 Though notice that in this case, wheerbrecheris the main verb and there are complications involving
negation etcz, and , are identical.



(46) [ E, Alex, BV, Chris, E’
breaking(E)
Theme(E,BV)
Agent(E,Alex)
experience(E’)
Experiencer(E’,Chris)
=
breaking(E") | =
Theme(E",BV)

Ty

source(E’,E")

It is easy to see that this approach will all@wcontent to escape negation. Suppose we
abbreviate (47), which we assume is the resource associated with sémteg#ton, as

Ap.(—p): z5 —o Zg.
(47)

Ap.

:ZU_OZG

-p
The proof that derives the interpretation of (48) can procede as jn @t only impor-
tant difference between this and (45) is &f{.[ Here sentence negation has been applied
to the resource we hypothesized for Hiteissuecontent of the sentence. For the rest, the
derivation is identical, except that this resource, and ultimately the nootfhgtical re-
source that discharges it, are thereafter in the scope of negation. Nuteever, that the
ci-content is not the scope of negation, which is the result that we want.

(48) AlexzerbrachChris Bens Vasenicht.
Alex broke  ChrisDAT Ben'svasenot
Alex didn’t break Ben’s vase ‘on Chris’. (But it would matter to Chris.)

Ap.(=p) 125 — 25 [Ha:z,]? ] [H; : zei]' AqAp.(pUq) : zei —o [ro —o 7] (]
(=H») : z5 Ap(pUHy) 15 — 14
(49) AXB:z,® zg (=H2) U H1) : 14
let AX Bbe Hy x Hy in ((mHp) UH4) : 14
CAUB:1s
To make this more concrete, notice that the structutd) LI B is an abbreviation for the

structure in (50), which, when discourse merge has applied, givetor{&4), where the
ci-content is clearly outside the scope of negation.

[b]

[e]

d]



(50)

E, Alex, BV, Chris, E’

breaking(E) E
Theme(E,BV) L - - -
7| Agent(E,Alex) _?_Le;rl:&(‘]é,l,z B)V) = | source(E’,E") ’

experience(E")
Experiencer(E’,Chris)

(51)

E, Alex, BV, Chris, E’
breaking(E)
Theme(E,BV)

—| Agent(E,Alex)
experience(E")
Experiencer(E’,Chris) o

EH
breaking(E”) | =
Theme(E”",BV)

source(E’,E")

In fact, there is rather more to say about (51), because it is less stfigfdtan it at first
seems. However, before we pursue this, we should address the fssuwsslinguistic
variation with respect to the interpretation of the agent in relati@nandat-issuecontent.

Recall that according to Bosse et al., there is a difference betweenekgpand German,
in that in the former (but not the latter), the agent is part ofdheontent. Bosse et al.
propose to capture this by variation of the relative heights of VoiceP aiftl Fie question
naturally arises as to whether our approach can accommodate this variation.

The answer to this question is positive, and the method almost trivial. All thatjisned

is a very small change to the output of the lexical rule that we posit fomésgaverbs,

as compared to their German counterparts. The lexical entry for thetédf&xperiencer
version ofkowas-are-ru‘break’) should be as in (52). Ignoring syntactic details, the sole
difference between this and Germaarbrechens highlighted. Demonstrating that this
has the desired effect is left as a (trivial) exercise for the reade.difference between
Japanese and German can be simply captured by a small variation in thetiveslesical
rules.



(52) [kowas-are-rusg]

E,A B CFEF
breaking(E) E”
Theme(E,B) breaking(E”)
ACABAA. X
Agent_(E,A)(E) Agent(E”,A) | = | source(E’,E”")
experience »
Experiencer(E’,C) Theme(E",B)

(T SUBJ)s — [(T OBJ)s — [(T OBJyi)g — [To ® Tailll

The question we started out with was whether an LFG/glue implementation coptd-be
vided that deals with the data that Bosse et al. present: specifically, wizettzecount

can be found that eschews abstract functional projections like VoicdPAHP. We see

that such an account is indeed possible: the flexibility provided by LF@-ggunantics is
sufficient, and allows us to operate with a simpler, and far less abstratdxsyn

4 Discussion

We appear to have replicated Bosse et al.’s analysis in the current faakyevhich would
seem to be an entirely positive result. Unfortunately, things are not so sirmplact,
because the replication is close, it shows up some troubling problems witle Bbak’s
approach.

Consider again the DRS of the example involving negation in (51), whiclecttyrshows
the AE content outside the scope of negation. The problem is that this is wetl-a
formed DRS: it ismproper. This is because the AE content contains a variablgn the
consequent) which is, intuitively, unbound. Notice in particular that it isiméthe scope
of the instance oE’ which is introduced in that-issuecontent, because this is in a more
deeply embedded sub-DRS (because it is in the scope of negation).

It is important to stress that this is not some artefact of the DRT represente¢idave
adopted, or some arbitrary piece of formalization that can be evadedri®y/sor refor-
mulations.

As regards the first point, exactly the same problem would arise with thécatedogic
based account that Bosse et al. present. Suppose we modify B@dse refpresentation
(18) from above so that thet-issuecontent is in the scope of negation, and theontent
is outside the scope of negation. We will have the following (the brackets delgrhim
scope of negation are highlighted):

(53) = ( Je(break(e)&Thm(Ben’s vase)(e)&Agt(Alex)(e)&3e’ (exp(e’)&Exp(Chris)(e’)) ) '
Ve’ ((break(e’ )& Thm(Ben's vase)(e’’)) — Source(e’’)(e’)))
There is nothing syntactically wrong with this, as a piece of predicate logie.pfoblem

is its interpretation. Notice that here the variatslen the ci-content is free — in particular,
it is not bound by the existential quantifier that binds the instancg of the at-issue



content. (We have followed Bosse et al.’s use of variable names, buewihey write
Source(e”)(e") we writesource(E’, E”)). Since it is unbound, one can freely replace it with
any other variablex, say) without changing the meaning. Formalizations of the semantics
of predicate logic differ in how they deal with the interpretation of unbousrigbles, but

it is clear that (53) will not mean what Bosse et al. want it to mean.

As regards DRT, there is a very good reason why we would wantseptations like (51)
to be ill-formed or in some way illicit, because this is at the heart of the DRT atazfu
what is wrong with examples like (54), which is represented by a DRS liKe (55

(54) #John doesn't have a coat. If he goes out, he wears it.

(55) [ John

X
—| coat(X)
own(John,X)

go-out(John) wear(John,X)

Notice that in (55), as in (18) there is a variahleif (55)) that appears in a DRS condition
in the consequent of a conditional without an instance in a ‘higher DRSnbib The
fact that such structures are ruled out reflects an important pieceary/tfor DRT.

There is, in short, a serious problem for the Bosse et al. analysis Netee also that
the problem arises precisely because of the way Bosse et al. assuvaridlale binding
can occur across thet-issuéci boundary, which was the challenge that the construction
seemed to pose for Potts’ approach. The question of how to deal withdfsetliat lead
Bosse et al. to propose that this should occur remains open.
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