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Abstract

The paper argues that two distinct and independetitns of plurality are involved in natural
language anaphora and quantificatipfural reference(the usual non-atomic individuals) and
plural discourse reference.e. reference to a quantificational dependerstyvben sets of objects
(e.g. atomic / non-atomic individuals) that is étithed and subsequently elaborated upon in
discourse. Following van den Berg (1996), plurascdurse reference is modeled as plural
information states (i.e. as sets of variable assants) in a new dynamic system couched in
classical type logic that extends Compositional DfRuskens 1996). Given the underlying type
logic, compositionality at sub-clausal level follsvautomatically and standard techniques from
Montague semantics become available. The ideapthed! info states are semanticaligcessary
(in addition to non-atomic individuals) is motivdtdy relative-clause donkey sentences with
multiple instances of singular donkey anaphora tlaat mixed (weak and strong) readings. At the
same time, allowing for non-atomic individuals iddiion to plural info states enables us to
capture the intuitive parallels between singulad ptural (donkey) anaphora, while deriving the
incompatibility between singular (donkey) anapharal collective predicates. The system also
accounts for empirically unrelated phenomena, tgguniqueness effects associated with singular
(donkey) anaphora discussed in Kadmon (1990) anh KE990) among others.
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1 Introduction: Plural Discourse Reference and Mixed Reading>onkey Anaphora

The main goal of this paper is to systematically distirfigtieo notions of plurality involved
in natural language anaphora and quantification, nami¢lylural reference i.e. the usual
reference to non-atomic individuals, e.g. the non-atomic / pldraum individual
megar gabbyin Megan and Gabby are deskmatese Link 1983 and Schwarzschild 1992
among many others);i] plural discourse referencei.e. reference to a quantificational
dependency between sets of objects (e.g. atomic / non-atomiedirads; but also times,
eventualities, possible worlds etc.) that is established anecudastly elaborated upon in
discourse, e.g. the dependency between gifts and girls introdudéé first conjunct and
elaborated upon in the second conjunct of the discourse in (1) beloecedlents are
superscripted with the discourse referent (dref) they introdutiée anaphors are subscripted
with the dref they retrieve.

1. Linus bought a Y gift for every Y girl in his class and
asked their « deskmates to wrap them u-

The first conjunct in (1) introduces a quantificational dependbrbyeen the set of girls in
Linus's class and the seof gifts bought by Linus: eaali-girl is correlated with the-gift(s)
that Linus bought for her. This correlation / dependency is elalbotggen in the second
conjunct: for eaclu'-girl, Linus asked her deskmate to wrap the correspondmiti(s).

However, morphologically plural anaphora of the kind instantiated)iniges not provide a
clear-cut argument for distinguishing plural reference and ptiisaburse reference: both of
them / either of them could be involved in the interpretationlpf (Nor does it provide a
forceful argument for a semantic (as opposed to a pragmatogieg of discourse-level
reference to quantificational dependencies: it might be thaseleend conjunct in (1) is
cumulatively interpreted (in the sense of Scha 1981) and thabtredation between girls and
gifts (brought to salience by the first conjunct) is only pratically supplied.

I will therefore use sentences with multiple instancesindular donkey anaphora like (2)
and (3) below to provide independent semantic motivation for plisedburse reference.

2. Every Y person who buys a  “ book on amazon.com and has a “

credit card uses it « to pay for it u -
3. Every “ boy who bought a Y Christmas gift for a ugirl in
his class asked her u deskmate to wrap it u -

Sentence (2) shows that singular donkey anaphora can refer to non-sisglstah atomic
individuals, while (3) shows that singular donkey anaphora can refatdpemdency between
such sets. Let us examine them in turn.

Example (2) is a mixed weak & strong donkey sentericeasserts that, foevery book
(strong) that any credit-card owner buysamnazon.comthere issomecredit card (weak) that
s/he uses to pay for the bdok

! To my knowledge, the existence of mixed readiratinee-clause donkey sentences was observed fdirtie
time by van der Does (1993). His example is pravige(i) below — and it is accompanied by the obagon
that "clear intuitions are absent, but a combinegiding in which a whip is used to lash all horsesnss
available" (van der Does 1993: 18). The intuitimeem much clearer with respect to example (2) gbove
moreover, it is crucial for our purposes that trealwreading o& credit card in (2) does not require the
set of credit cards to be a singleton set — thaddme people might use different credit cardsuy different
(kinds of) books.

0] Every farmer who has a horse and a whip in his barn uses it to lash
him. (van der Does 1993: 18, (26))

The existence of mixed reading conditional donkeytsnces has been observed at least since Deld@3)(1
his example is provided in (ii) below.



Intuitively, example (2) does not apply only to persons that boughttlgxane book on

amazon.conor that have exactly one credit card, e.g. (2) is felistas a generalization
about the behavior of aimazon.contustomers over the last y&afFhat is, morphologically

singular donkey anaphora is not semantically singular — at leash tlo¢ sense in which
singular (Russellian) definite descriptions litkee (one) book s/he buys the (one) credit

card s/he hasre semantically singular.

Moreover, the credit card can vary from book to book, e.g. | can yddasterCard to buy
set theory books and my Visa to buy detective novels; that is, theeweak indefinita""
credit card can introduce a non-singleton set of atoms. And, for each buyéwdlsets
of atoms, i.e. all the purchased books and some of the credit aaedsorrelated and the
dependency between these sets (left unspecified in the ta3titc specified in the nuclear
scope: each book is correlated with the credit card that wdstagay for it. The translation
of sentence (2) in classical (static) first-order logic, jwted in (4) below, summarizes these
observations.

4. " x(pergx) USy(bk(y) Ubuy(x, y)) US$z(card(z) Uhvx, 2))
® " y'(bk(y') Ubuy(x, y') ® $z'(card(z) Uhux, z) Uuse_to_pafk, z, y"))))

Given that (2) is intuitively interpreted as shown in (4) abovglaasible hypothesis is that
singular donkey anaphora involves plural reference, i.e. non-atowhiduals (or, if you
prefer, sets of atoms), as proposed in Lappin and Francez (1994) foplexdhat is,
(multiple) singular donkey anaphora is analyzed in much the saagyeaw the (multiple)
plural anaphora in sentence (5) below, where the two plural protioems, andthem are
anaphoric to the plural individuals obtained by summing the domainse@teictors) of the
quantifierevery Y girl in his class and the (narrow scope) indefinita" gift
respectively.

5. Linus bought a Y gift for every Y girl in his class and
asked them  /the  girls to wrap them o/ the  gifts.

This kind of approach analyzes sentence (2) as follows: the simmigy anaphora ta'-
books involves the maximal sum individuatontaining all and only the books bought by a
given u-person; at the same time, the weak donkey anaphanadredit cards involves a
non-maximal individuak (possibly non-atomic) containing some of the credit cards #at s
u-person hds Finally, the nuclear scope of (2) is cumulatively intergteiee. given the
maximal sumy of books and the sumof some credit cards, for any atgimy, there is an
atomz' z such that' was used to pay fof and, also, for any atomi z, there is an atomy' y
such that' was used to pay for°.

(ii) If a man has a dime in his pocket, he throws it in the parking meter.
(Dekker 1993: 183, (25))

2 Note that the same kind of interpretation is aisged with non-generic variants of (2), eBased on last year's
statistics, every person who bought a bookuwrazon.conand had a credit card used it to pay far it

% Some speakers find the variants in (i) below iitaly more compelling:
0] Every person who buys a computer / TV and has a cre dit card uses it

to pay for it.
* This is basically the E-type approach to weakdrsj donkey ambiguities in Lappin and Francez ()994
® Or we can provide a more flexible cumulative asiased on the notion of cover (see SchwarzstBié).
That is, the nuclear scope of (2) is cumulativelteipreted relative to some cover of the maximah guof
books and the sumof some credit cards such that, for any par in the cover, there is a pa't z in the cover

such thatz' was used to pay for and, also, for any part zin the cover, there is a paft y in the cover such
thatz' was used to pay for.



Such a plural reference approach to weak / strong donkey anaphesatlfigc following
problem, noticed in Kanazawa (2001): if the classical strong donkegneerEvery
farmer who owns a ' donkey beats it « involves reference to non-atomic
individuals, we predict that singular donkey anaphora is compatitilecollective predicates
(at least in a situation in which all donkey-owning farmers haweerthan one donkey). This
prediction, however, is incorrect, as shown by the infelicitemsesice in (6) below (based on
Kanazawa 2001: 396, (56)).

6. #Every " farmer who owns a " donkey gathers it w around the
fire at night.

One way to maintain the plural reference approach and daeviefelicity of (6) is to assume
(following a suggestion in Neale 1990) that singular donkey pronouns alvasibute over
the non-atomic individual they are anaphoric to. For example, tiggilar pronourit  in
(6) contributes a distributive operator and requires each donkeyimtih® maximal sum of
u'-donkeys to be gathered around the fire at night. The infelicig)dfollows from the fact
that collective predicates do not apply to atomic individuals.

But this domain-level (as opposed to discourse-level) distritytstrategy will not help us
with respect to (3) above. Sentence (3) contains two instansé®f donkey anaphora: we
are consideringevery Christmas gift andevery girl. Moreover, the restrictor of the
guantification in (3) introduces a dependency between the sdtsoaigd the set of girls: each
gift is correlated with the girl it was bought for. Finalthe nuclear scope retrieves not only
the two sets of objects, but also the dependency betweethé.structure associated with)
them: each gift was wrapped by the deskmate of the girlhbajitt was bought for. Thus, we
have here donkey anaphora to structure in addition to donkehanseto values / objects.

Importantly, the structure associated with the two setsoofigti.e. the dependency between
gifts and girls that is introduced in the restrictor and elabdrapon in the nuclear scope of
the quantification, isemanticallyencoded and not pragmatically inferred. That is, the nuclear
scope of the quantification in (3) is not interpreted cumulatiaeld the correlation between
the sets of gifts and girls is not left vague / underspecdisd subsequently made precise
based on various extra-linguistic factors. This kind of pragmaticoappris what we would
expect in view of the interpretation of sentences like (5) abekiere the 'buying' correlation
/ dependency between the gift-atoms

and the girl-atoms introduced in the first conjunct can be diftefrom the ‘wrapping'
correlation / dependency in the second conjunct.

To see that the structure in (3) is semantically encoded,dsngie following situation:
suppose that Linus buys two gifts, one for Megan and the othelafdsyGmoreover, the two
girls are deskmates. Intuitively, sentence (3) is truenifis asked Megan to wrap Gabby's gift
and Gabby to wrap Megan's gift and it is false if Linus asketh girl to wrap her own gift.
But if the 'wrapping' relation between gifts and girls wereaaically vague / underspecified
and only pragmatically supplied (as it is in sentence (5) abawe)would predict that
sentence (3) would be intuitively true even in the second kisduztion.

In sum, we need toi)(account for singular weak / strong donkey anaphora to structured (non-
singleton) sets of individuals (see (2) and (3) above) @)ddérive the incompatibility
between singular donkey anaphora and collective predicates (Sd(@).

2 Outline of the Proposal: Plural Discourse Reference as Rial Information States

The notion of plural discourse reference (i.e. discourse-lpuaility) as distinct and
independent from plural reference (i.e. domain-level pluraktyhe central component of the
analysis. Following the proposal in van den Berg (1994, 1996) (which caadeel back to
Barwise 1987 and Rooth 1987), | model plural discourse reference asimfioinaation states
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in a new dynamic system couched in classical (many-sortg® kygic that extends
Compositional DRT (CDRT, Muskens 1996). More precisely, | ex@€BRT with plural
information states that are modeledsass of variable assignmeritsJ etc. (as opposed to
single assignments j etc.) and that can be can be represented as matrices sighnasnts
(sequences) as rows, as shown in (7) below.

Discourse-level plurality, i.e. a matrix / plural infotstais two-dimensional and encodes two
kinds of discourse information: values and structure. The vatedba sets of objects that are
stored in the columns of the matrix, e.g. a drsfores a set of individuals relative to a plural
info state, sincea is assigned an individual by each assignment (i.e. row). Thdséduals

can be non-atomic, i.e. plural at the domain-level. The strufquamntificational dependency)

is distributivelyencoded in the rows of the matrix: for each assignment irrdiee plural info
state, the individual assigned to a duddy that assignment is structurally correlated with the
individual assigned to some other drefby the same assignment. The resulting system is
dubbed Plural CDRT (PCDRT).

7. Info Statel u u'
it [ %2\ (i.e.uiy) Vi (i.e.u'iy)
i [ x| (i.e.uiy) Vo (i.e.u'ip)
i3 — B %/  (i.e.uiy) Vs (e

Values — sets ormy[omic/ non-atomicStructuré (plural discourse reference) -n-ary relations
individuals): {xg, X, X3, ...}, {Y1, Y2, ¥a, ...} €tcC. between objects{<xy, y1>, <X, Y>>, <Xa, Y5>, ...} €tc.

Plural info states enable us to capture the non-uniqueness intaiisosiated with singular
donkey anaphora and to give a compositional account of mixed weakoBg stionkey
sentences like (2) above by locating the weak / strong donkey atybaguhe level of the
indefinite articles. A weak indefinite article stores in @argl info statesomeof the individuals
that satisfy its restrictor and nuclear scope, i.e. a notrnah witness set, while a strong
indefinite article stores in a plural info statl the individuals that satisfy its restrictor and
nuclear scope, i.e. its maximal witnes$ sitoreover, plural info states enable us to store and
pass on anaphoric information about both values and structure, therebpgoak account
for the simultaneous donkey anaphora to values and structurgémse (3) above.

The hypothesis that weak / strong donkey readings should be attribudatile fact that
indefinite articles are ambiguous or, better yet, underspeaifith respect to the presence /
absence of maximization enables us to account for an unrelatednpéi@on, namely the
variable nature of the uniqueness effects associated wigular (donkey) anaphora (as
shown in sectio® below).

Finally, we account for the incompatibility between singular dgra&keaphora and collective
predicates (see (6) above) by taksiggular donkey anaphora to be) (distributive at the
discourse level, i.e. predicates need to be satisfiedwelkatieach individual assignmerih a
plural info statd; (i) singular, i.e. atomic, at the domain level, i.e. farhgh |, ui is atomic.
The discourse-level distributivity is contributed partly by théeffinite article and partly by
the main generalized determiner, while the domain-level aitymis contributed by the
singular number morphology on the donkey pronoun (and, to a lesser extent,simgtiiar
morphology on the indefinite article).

Collective predicates, however, apply only to non-atomic individuathat is, they are
felicitous if either {) the individuals stored by each variable assignment are non-atognic

® A witness set for a static quantifiBET(A) (whereDET is a static determiner arfdis a set of individuals) is
any set of individual® such thaBl A andDET(A)(B). See Barwise & Cooper (1981): 103 (page referehae
Portner & Partee 2002).



we have domain-level plurality, e.g. for eath, ui is non-atomic andi was gathered around
the fire, or {i) they are interpreted collectively at the discourse lexg, we sum all the
individuals stored in the plural info state{is, ..., in, ...} and require the resulting sum
individual ui;A ...AuisA ... to be gathered around the fire.

Allowing for non-atomic individuals in the domain, i.e. allowing folural reference in

addition to plural discourse reference, enables us to give ewourdc of multiple (i.e.

structured) plural donkey anaphora that is parallel to the accbaimgoilar donkey anaphora.
For example, the PCDRT analysis of the plural donkey senteri8g lielow is parallel to the
analysis of sentence (3) above. Note that the collective ptedight (each other)

in (8) is felicitous because, in contrast to example (3)haxe domain-level non-atomicity
introduced by the plural cardinal indefinttgo “"  boys .

8. Every " parent who gives a " balloon / three " balloons to
two " boys expects them « to end up fighting (each other)
for it v/ themy.’

Allowing for plural reference also enables us to give a parmadiebunt of singular and plural
sage plant examples like the ones in (9) (see Heim 1982: 89,a(i®?)}10) below. The only
difference between the PCDRT analyses of these two examsplleat; after we process the
restrictor, each assignment in the output plural info state saiagage plant atom for (9) and a
non-atomic individual with two sage-plant atoms for (10). In boths;age are able to derive
the entailment that each customer bought nine sage plants.

9. Everybody " who bought a ' sage plant here bought eight v
others along with it -

10.Everybody Y who bought two “ sage plants here bought
seven " others along with them .8

Finally, the PCDRT account of weak / strong plural donkey readspgarallel to the account
of weak / strong singular donkey readings. For example, cardinalriitegfliketwo " can
be eitheri) strong, e.gtwo " boys in (8) above, ori() weak, e.gtwo " dimes in (12)
below, where (12) is a minimal variation on the classicaimta of weak donkey readings
provided in (11) (see Pelletier & Schubert 1989)

" Based on an example due to Maria Bittner (p.c.).
8 Based on example (49) in Kanazawa (2001): 393¢hyhin its turn, is adapted from Lapin & France294).

® In contrast to cardinal indefinitespme-based plural donkey anaphora seems to always kinaaas shown
by the intuitive interpretation of (i) below: evedyiver puteverydime s/he had in the meter. Thus, the difference
in interpretation between (12) and (i) indicatesttthe maximality associated witome anaphora (also
instantiated by the Evans examplarry bought sontesheep. Bill vaccinated thgjris not a consequence of the
fact that the anaphora is plural, but it shouldalteibuted to the determinesome. That is, contrary to what
seems to be the received wisdom, plural (donkegphora is not necessarily maximal (at least, noessarily
maximal at the discourse level). The two indepehdetions of plurality argued for in PCDRT open aywo
account for this observation: | think thedme anaphora (and, perhaps, plural anaphora in ggriexalves a
form of (local, maxima-basedjomain-levelmaximality @ maximal sum individual such that... — see (ii)
below), while the weak / strong donkey ambiguitygégptured in terms of (global, supremum-bas#sgourse-
level maximality ¢the maximal plural info state such that... — see (41pWwg Throughout this paper, | will
ignore domain-level maximality, which might in faptove to be part and parcel of batbme-based and
cardinal-based plural (donkey) anaphora. See segtid the paper for the notation used in (ii) and.(ii

0] Every “ driver who had some v dimes put them « in the meter.
(ii) max_individualy(D) := lg. Js DIJ U@$K(([u]; D)IK UAUIEAUK UAUFA uK),
whereu is of typee := seandD is of typet := (sf)((st)t).
(iii) some*ky Pet. P'e [U]; dist(max_individual ,(P(u); P'(u)))
some®™" U Pei. P'e. max‘(dist(max_individual ,(P(u); P'(u))))
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11.Every " driver who had a U dime put it v in the meter.
12.Every " driver who had two " dimes put them « in the meter.

3 Plural Compositional DRT (PCDRT): Compositional DRT with Plural Info States
and Non-Atomic Individuals

We work with a Dynamic Ty2 logic, i.e., basically, with Mesis' Logic of Change (Muskens

1996), which is based on Gallin's Ty2 (Gallin 1975). Therehaetbasic types:

typet (truth-values);

type e (atomic and non-atomic individuals); constants of tgpdobby meganetc.;
variables of type: x, X' etc.;

type s (modeling variable assignments as they are used in Dyrneilicate Logit?);
variables of types. i, j etc.

A suitable set of axioms ensures that the entities pé s/actually behave as variable
assignment3

Following Link (1983) and Schwarzschild (1992) (among others), | takédimain of typee

to be the power set of a given non-empty sef entities. More precisely, the domain of
typeeis AT( ) :=A( )A. The sum of two individualscAy. (subscripts on terms

indicate their type) is the union of the se@ndy, e.g. { A{ 1= }
For a set of atomic and/or non-atomic individudls the sum of the |nd|V|duaIs iX (i.e.
their union) isAX, e.g.A{{ , 1 L B , , }. The

part-of relation over individualgEy (x is a part ofy) is the partial order induced by inclusion
i over the sefA *( ). The atomic individuals are the singleton subsets ofdentified by
means of the predicasom(x) :=" yEX(y=X).

A dref for individualsu is a function of typese from assignmentss to individuals Xe.
Intuitively, the individualusds is the individual that the assignmenassigns to the draf.
Dynamic info stated, J etc. are plural: they are sets of variable assignmeatsthey are
terms of typest As shown in matrix (7) above, an individual dtebtores a set of atomic
and/or non-atomic individuals with respect to a plural info dtaddbreviated asl := {usds:
idl Isg, i.e. ul is the image of the set of assignmdnisider the function.

Thus, dref's are modeled like individual concepts in Montague sEsigast as the sense of
the definite descriptiothe chair of the Stanford linguistics departméwhere, following
Frege, sense is no more and no less than a way of givingfégrernce) is modeled as an
individual concept, i.e. as a function from indices of evalugtandividuals, the meaning of
a pronoun is basically a dref, i.e. a discourse-relative invicwatept, which is modeled as a

Alternatively, somemight be treated as a generalized determiner @&l no provide an externally dynamic
definition of generalized determiners — see theuwision in sectior8.4 below; for the externally dynamic
definition of generalized determiners in PCDRT, skapter6 in Brasoveanu (2007), which would makeme
maximal because maximality is a necessary compoofetiie dynamic definition of generalized determéne
(this is due to right downward entailing determigke few andno, for which we need both a maximal restrictor
and a maximal nuclear scope). However, bare plufalsich are non-quantificational) could provide an
independent argument for domain-level maximalitin-view of examples like (ivand (v) below, where the
plural donkey anaphora receives a maximal inteagigt. (I am grateful to Pranav Anand and Donk&é&sufor
discussion of this point).

(iv) Every Y farmer who bought donkeys ¥ vaccinated them -
) Every Y driver who had dimes U put them  inthe meter.

9 See Groenendijk & Stokhof (1991).
1 See theAppendix for more details.



function from discourse salience states to individuals (in tlesemt system, a discourse
salience state is just a Tarskian, total variable assigyme

The resulting Plural Compositional DRT (PCDRT) system adwatiee research program in
Muskens (1996) of constructing theories and formal systems thagrate different

frameworks (e.g. Montague semantics and dynamic semantics): PQbifes in classical

type logic the static, compositional analysis of generaligadntification in Montague

semantics, Link's static analysis of plurality and van deg'B8®ynamic Plural Logic.

Moreover, PCDRT can be extended in the usual way with additsmmed for eventualities,

times and possible worlds, which enables us to account for tempdrat@al anaphora and
quantification in a way that is parallel to the account of individena! anaphora and
quantification (see, for example, Brasoveanu 2007 for a paratieuat of quantificational

and modal subordination that extends the present account of donkeyrajapho

The remainder of this section introduces the main componente @@DRT system and
shows how the system deals with a couple of well-known exaraptépuzzles.

3.1 Conditions, New Dref's, DRS's and the Definition of Truh

A sentence is interpreted as a Discourse Representationugtr(ioRS), i.e. as a relation of
type 60)((shit) between an input info statg and an output info stat®. As shown in (13)
below, a DRS is represented asaW dref's | conditions] pair, which abbreviates a term of
type Gi)((sht) that places two kinds of constraints on the output info 3tgteJ differs from
the input info statd at most with respect to theew dref's and (i) J satisfies all the
conditions. An example is provided in (14) below.

13.[new dref's | conditions] := . Js I[new dref's]J U conditionsJ
14.[u, u' | persoq u}, booK u’}, buyu, u}] :=
lst Jse 1[u, u]J Upersoq u}J UbooKu}J Ubuy{u, u}Jd

DRS's of the formdonditions] that do not introduce new dref's destsand they abbreviate
terms of the formls. Js. 1=J U conditions), e.g. pooKu}] := s Jst 1=J UbooK u'}J.
Conditions, e.g. lexical relations likeuy{u, u'}, are sets of plural info states, i.e. they are
terms of type git. Lexical relations areinselectively distributivevith respect to the plural
info states they accept, where "unselective" is used irsehge of Lewis (1975). That is,
lexical relations universally quantify over variable assignsentor cases, to use the
terminology of Lewis (1975): a lexical relation accepts a plinfal statel iff it accepts, in a
pointwise manner, every single assignmeint the info statd, as shown in (15) below. The
first conjunct in (15), i.e.l*d, rules out the (degenerate) case when the universal
quantification in the second conjurictd I(...) (which encodes unselective distributivity) is
vacuously satisfied.

An info statel satisfying conditiorR{uy, ..., Uy} can be intuitively depicted by a matrix like
the one in (16) below.
15. Lexical relations in PCDRT:
R{UL, ..., U} = 1 1P@U" i I(Rdi, ..., Uni)),
for any non-logical constafof typee't *2.

12 \Where, following Muskens (1996&’t is defined as the smallest set of types such (haft :=t and {i) €™t
= e(e™).



16. Info statel U Un

i X1 (Zu4i) Xn (ZUni)

— _
~

R(uii, ..., Unl), i.e. R(Xy, ..., %)
i X' (Fui') X' (ZUuni')

i" X" (=Fud") X" (Eun")

Given unselective distributivity, the denotation of lexiehtions has a lattice-theoretic ideal
structure.

17.A is acomplete ideal without a bottom eleméatibreviated as-ideal) with respect to
the partial order induced by set inclusioron the sefA *(DJ") 2 iff: (i) AIA *(D");
(i) A is closed under non-empty subsets and under arbitrary unions.

18.For any c-idealA, A=A *(EA), i.e. c-ideals are complete Boolean algebras without a
bottom element.

The definition of lexical relations in (15) above ensures that tivegya denote c-ideals (in
the atomic latticéA (Ds)). We can in fact characterize them in terms of the sopme of
their denotation, as shown in (19) below.

19. Lexical relations as c-ideals For any constan® of type €'t and sequence of dref's
<Uy, ..., Up>, let(R, <uy, ..., Us>) = is. R(Wi, ..., Us), abbreviated® whenever the
sequenceu, ..., U,> can be recovered from context. ThBuy, ..., u} = A *(F)

The fact that lexical relations denote c-ideals endows th#ERAThotion of dynamic meaning
with a range of desirable formal properties, e.g., as show3) below, DRS's (which are
terms of typegt)((st)t)) can be defined in terms of simpler relations of ts(sé.

The other component of the definition of DRS's in (13) above is nefnirdreduction. We
already have a Dynamic Ty2 notion of dref introduction, i.e. rana@esignment of value to a
dref u. This notion, symbolized agu]j, relates two assignments and js and can be
informally paraphrased as: assignmenéndj differ at most with respect to the value they
assign to the dref (see thedppendix for the exact definition).

The problem posed by the definition of new dref introduction in dynamiersybased on
plural info states is how to generalize the Dynamic Ty2 notion of def introduction,
which is a relation between variable assignments, to agiomldetween sets of variable
assignments (i.e. plural info statdg)andJs. The PCDRT definition is just the pointwise
generalization of the Dynamic Ty2 notion, as shown in (20) b8low

20.New dref's in PCDRT: [u] := st Jst " il [($jol IG[u]j)) U™ jd I(Sisl 1Gi[u]j))
Informally, I[u]J means that each input assignmiehais a i]-successor output assignment
and, vice-versa, each output assignmehias a (i]-predecessor input assignmentThis
ensures that we preserve the values and structure assaithitetie previously introduced
dref'su’, u" etc. The definition in (20) treats the structure and value compmié a plural
info state in parallel, since we non-deterministically intradboth of them, namelyi)(some
new (random) values fan and, also, i{) some new (random) structure associating uhe
values and the values of any other (previously introduced) dteffsetc.

The fact that the PCDRT definition of new dref introductionttré¢he dynamics of value and
structure in parallel distinguishes it from most dynamicesyst based on plural info states,

13 WhereA *(DM) := A (DM@} and DJM)is the domain of entities of tymen modelM.
4 ConventionA *(@s) = Gy
15 This definition is equivalent to the definition @ndom assignment in van den Berg (1994).
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including van den Berg (1996), Krifka (1996b) and Nouwen (2003), which orlydinte
values non-deterministically, while any newly introduced setadfies isdeterministically
associated with a particular structure.

The explicit PCDRT distinction between the two informational comptnef an info state,
i.e. values and structure, and their parallel treatmenmativated both empirically and
theoretically. Empirically, the definition in (20) enables usatttount for mixed reading
donkey sentences like (2) above. Recall that, intuitivelyyamst to allow the credit cards to
vary from book to book. That is, we want the restrictor ofd@heryquantification in (2) to
non-deterministically introduce some setutfcards and non-deterministically associate them
with theu'-books and let the nuclear scope filter the non-deterministiaaiigned values and
structure by requiring eacali-card to be used to pay for the correspondirigook.

Theoretically, the PCDRT definition in (20) is the natural galwation of the Dynamic Ty2
definition insofar as it preserves its formal properties: assfu]j as an equivalence relation
of type s(sf) between variable assignmerifsj]J as an equivalence relation of typsd)((sit)
between sets of variable assignments (i.e. between plioatates).

Moreover, the fact thatu] is an equivalence relation enables us to simplify the PCDRT
definition of DRS's as shown in (23) below.

21.PCDRT dynamic conjunction: D; D' := lg. Js. $Hs(DIH UD'HJ).
22.[ug, ..., Un) :=[ug]; -..; [un]
23.DRS's in terms of c-ideals over relations of type(sf).
For any DRSD = [uy, ..., Un | C4, ..., Cql, where the condition€, ..., Cy, are c-
ideals, letk® := is. js i[Uy, ..., ugj Ujl ((EC)C ... G(ECy) *®. Then,D := g Jst
$Rssyt B(=Dom(R) UJI=Ran(k) URI k°), i.e.D := lg Js $SRIA *(E°)(1=Dom(R)
U J=Ran(k)) *".
The PCDRT definition of truth — which has the expected form, ehanexistential
guantification over output info states (a.k.a. existent@wre) — is provided in (24) below.

24.Truth. A DRS D of type &9)((st)t) is true with respect to an input info stake iff
$Js(DI1J).

I will conclude this subsection with a brief comparison of théendain of lexical relations in
(15) above, which is distributive at the discourse level (gkative to a plural info state), with
the alternative definition in (25) below, which is collectivetlze discourse level, e.g. the
condition booK u} requires thesumof all the individuals inul, i.e. Aul, to be in the set
denoted by the static propettpokof typeet 2,

The discourse-level collective definition in (25) is the PCDRiinterpart of the definition of
tests in the Dynamic Plural Logic (DPIL) of van den Berg (1996g collective definition is
a sensible choice in DPIL because, in this system, onlyoudlise-level plurality is
acknowledged and non-atomic individuals, i.e. domain-level pluralitees be obtained only

¥ Wherei[u,, ..., ulj :=i([ud; ... ;[u)j. Obviously, in this case, dynamic conjunctioris'tlefined as relation
composition over terms of tyggés), i.e. u]; [u] := s js Shyi[u]lh U h[uTj), where []] and [u] are Dynamic
Ty2 terms of types(st).

" WhereDom(R) := {is $j«(Rij)} and Ran(R) := {js $i(Rij)}.

18 We can derive the intuitively correct distributigerpretation of the English noloook even if we assume
the collective interpretation of lexical relatioims(25) if we make the standard assumption thaaaefuses of)
static lexical relations are closed under sums, they are cumulative, e.d.xX." Yo(00ookx) U booky) ®
bookxAy)) and, also, distributive at the domain level,. & gn individualx is a book, then its atomic parts are
also books, i.e!" x(bookKx) ® " yEx(atom(y) ® booky))). Thus, because the discourse-level collective
bookAul) is domain-level cumulative and distributive, warrectly derive the fact that any atom that is & p&
the sum individuaf ul is a book, i.e" y£Aul(atom(y) ® booky)).
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by summing over plural info states, i.e. over discourse-lplighlities. Thus, interpreting
discourse-level plurality collectively (by default) is theyomlay to capture in DPIL the idea
(going back to Link 1983) that, at the domain-level, atomic and ramiatindividuals are,
by default, on a par (we need to add a prediatim to the system to distinguish the atomic
individuals).

25.R{Uy, ..., U} := ls RAU, ..., Aupl),

for any non-logical constafik of type€'t,

e.g.booK u} := s bookKAul) andbuy{u, u} := Is buy(Aul, Au'l).
However, since PCDRT acknowledges both discourse-level and doewairplurality, such
a choice is not forced upon us anymore. We can allow for a detdielttove interpretation of
domain-level plurality while maintaining that discourse-level gty is, by default,
interpreted distributively. Interpreting discourse-level pltesi distributively by default is
motivated by the fact that a discourse-level plurality ismaitely, just a set of variable
assignments — and one of the primary uses of variable assignnserts encode
quantificational dependencies, which they do one assignmetinag,d.e. distributively.

This does not mean that we exclude the possibility of discoevet-tollective readings for
plurals. We do need them, as shown by the interpretation of tinal pronounthey , in
discourse (26) below. Informally, sentence (26a) introduces a quatitifial dependency
between girls and purses that is distributively encoded inottput set of variable
assignments: the output plural info state such that'l is the set of all girl-atoms and, for
each assignmeiit |, ui is the purse-atom that Linus bought for the corresponding girl-atom
u'i. Sentence (26b), howeverpllectively elaborates on the set of purchased purses: we
consider the sum individu&lul consisting of all and only the previously introduced purse-
atoms and we predicate of this sum individual that its asmegdentical except for the color.

26.a. Linus bought an Y alligator purse for every " girl in his
class. b.Theya," were identical except for the color.

The fact that plural pronouns can be interpreted collectivelyhat discourse-level is
compatible with the distributive definition of lexical relations(15) above — that is, there is
no need to generalize to the worst case and let lexicaloreddbe collective at the discourse-
level'®. Instead, | will assume, in the spirit of Kamp &yRe(1993), that plural pronouns can
be optionally interpreted as summing over the dref (or drdfssy ire anaphoric to. The
existence of such discourse-level sums is independently neatibgtdiscourses like (27) and
(28) below, in which the plural pronouhey introduces the sum" of the two previously
introduced dref'si andu'.

27.1saw John Y and Mary Y yesterday. They wiu Y had just gotten
married.

28.1 saw a Y man and a ' woman yesterday. They vace ¥ had just
gotten married.

Correspondingly, the plural pronoun in (26b) above is interpretethess 4, , i.e. as
introducing the sum of the previously introduced dreThe relevant conditions are defined
in (29) and (30) below. We will return to the interpretation ofjglar and plural pronouns in
section3.3 below.

29.u"=uAu' = I 1P@U"id I(u"i=uiAut)

30.u=Au:= I 1P@U" id I(ui=Aul)

9| am indebted to Donka Farkas and Kyle Rawlins.Jgdor discussion of this point.
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With the basic dynamic system now in place, we can turn todimpasitional interpretation
of pronouns, indefinites and generalized determiners.

3.2 Compositionality

Given the underlying type logic, compositionality at sub-clausatllfollows automatically
and standard techniques from Montague semantics become auvailabl

In more detail, the compositional aspect of interpretation nneatensional Fregean /
Montagovian framework is largely determined by the types fer (gxtensions of the)
'saturated’' expressions, i.e. names and sentences. Let egatlihem as andt.

An extensional static logic with domain-level plurality ideiesfe with e (atomic and non-
atomic individuals) and with t (truth-values). The denotation of the ndaook is of typeet,
i.e. et book Xe. boOk(X). The generalized determinevery is of type ét)((et)t), i.e.
(ed((edt): every St Ser " X(S(X) ® S(X)).

We go dynamic with respect to both value and structure by making#ia-typese andt
more complex, i.e. by assigning finer-grained meanings to namdssentences. More
precisely, PCDRT assigns the following dynamic types to theta-types'e and t: t
abbreviatesgf)((st)t), i.e. a sentence is interpreted as a DRS eaafibreviatese i.e. a name
is interpreted as a dref for individuals.

The denotation of the nourook is still of typeet, as shown in (31) below. The denotations
of generalized determiners, indefinite articles and pronownpravided in the following two
subsections. Determiners and articles have denotations of thetexkpgpe, i.e. €t)((et)t),
while pronouns anaphoric to a drefire interpreted as the Montagovian quantifier-lift of the
drefu (of typee), i.e. their type isgi)t.

31.book Ve. [DOOK VY], i.e. book Ve lst Jse 1= UbooK v}J

The Appendix provides a rough-and-ready syntax for a fragment of Englishinorgahe
donkey sentences in (2) and (3) above and compositionally definesigmscs in terms of a
type-driven translation procedure from English into PCDRT.

3.3 Pronouns and Indefinites

A pronoun anaphoric to a drefis interpreted as the Montagovian quantifier-lift of the dref
(of type e), i.e. its type is dt)t. Singular number morphology on pronouns contributes
domain-level atomicity, as shown in (33) below. For simplicityakle theatom{ u} condition

to be asserted and not presupposed — but séchelow will remedy this shortcoming.

Plural number morphology on pronouns makes a fairly weak contributiast iindicates the
absence of a domain-level atomicity requirement. The stroegeirement of domain-level
non-atomicity that is associated with many uses of plural pronounsecdarived in various
ways, e.g., following Sauerland (2003), we can assume thatximMa Presupposition
principle of the kind proposed in Heim (1991) requires us to use singolaouns whenever
we can.

32.atom{u} := |g atom(Aul)
33.hey Pet. [atom{ u}]; P(u)
34.they ,  Pe. P(U) ?°

20 Anaphoric definite articles receive similar tragins, namelghe sg: u Pet. P'er. [atom{u}]; P(u); P'(u)
andthe . v Pe Plet P(U); P(U).
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The fact that singular pronouns contribute eaaam{u} condition enables us to derive the
incompatibility between collective predicates and singular pronexasplified in (6) above,
while allowing for collective predicates with plural pronounsina@).

Also, the atom{u} condition on singular pronouns captures the intuition that deictic (i.e
discourse-initial) uses of singular pronouns refer to atomic indilgduia particular, it is
crucial that theatom{ u} condition is collectively interpreted relative to a pluralardgtatel

(i.e. at the discourse level). This ensures two thingsany two assignmenisandi' in the
info statel assign the same individualto u, i.e." id 1" i'd I(ui=ui'); (i) the individualx
assigned tou throughout the info staté is an atomic individual, i.e" id I(atom(ui)).
Moreover, since thatom condition can apply only to entities of typewhich are elements of
A*(IN) := A (IN){ A}, we are guaranteed that any info sthteatisfyingatom{u} is non-
empty, hence we do not need a separate conjunct of thé*@fin definition (32).

In addition to the default meaning for plural pronouns in (34), we alsd sam-based
meanings that are discourse-level collective to accounefamples (26), (27) and (28)
abové! — they are provided in (35) and (36) below. The sum-based meaning ifto@&her
with the notion of dynamic generalized quantification introduced indhewing subsection)
enables us to account for examples like (37) below (see Kanazawa3®J0165)), where
singular donkey anaphora interacts with sum-denoting plural pronouns.

35.they A" Per [U' |u=A0]; P(U)
36.they wau ¥ Per. [U" |u"=uAuT; P(u") %2

37.Every man who introduced a U friend to me " thought weyaw Y had
something in common.

Let us turn now to indefinite articles. As (38) below shows, tREIDRT translation has the
expected typeef)((et)t), i.e. it takes two dynamic properti®s(the restrictor) andP' (the
nuclear scope) as arguments and returns a DRS (i.e. a tegped) as value. This DRS
consists of two sub-DRS's that are dynamically conjoined: ifs¢ éne, namely ],
introduces a new dref (the dref with which the indefinite article is indexed); tkead sub-
DRS, i.edist(Jatom{u}]; P(u); P'(u)), constrains the value of this newly introduced dref.

38.a"Y Py Pl [u]; dist(Jatom{u}]; P(u); P'(u))

Just as in the case of pronouns, singular number morphology on indefioitegudes
domain-level atomicity, i.e. a conditioatom{u}. This condition, however, just as the
restrictor and nuclear scope DR®®&) and P'(u), is within the scope of a discourse-level
distributivity operatodist, defined in (39) below.

We need thelist operator in the translation of indefinites because singuleakvand strong)
donkey anaphora is neutral with respect to semantic number Hhed¢ain (2) above, we are
not quantifying only over people that buy exactly one book and haveyegaet credit card,

but over people that buy one or more books and use one or more of ttgicards to buy

them. The fact that theist operator takes scope over #®m{u} condition contributed by

singular number morphology neutralizes the domain-level atomicityresgent, which has
to be satisfied only relative to each assignmentthe plural info staté and not relative to
the entire info statg thereby capturing the semantic number neutrality of donkgyhana.

39.dist(D) := lg Jst $Ryspy @(1=Dom(R) UJ=ERan(R) U"< ks Ls>T R(D{K}L)) **

2L The analysis of (26) also requires a notion ofegalized quantification that is externally dynarmicsee
chapter6 in Brasoveanu 2007 for the PCDRT formulation aftsa notion.

22 plyral anaphoric definite articles receive simii@nslations, namelthe . an” Pe. Pl [U' | u=Au];
P(u); P'(u) andthe . uau Per. Pler [U" [U"=UAUT; P(U"); P'(U").
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Distributively updating an input info stakevith a DRSD of typet := (st)((s)t) means that we
update each assignmehtl with the DRSD and then take the union of the resulting output
info states. The operatalist is unselectively distributive at the discourse level in same
sense as the lexical relations defined in (15) above: iseodrse-level distributive because it
distributes over plural info states and it is unselective instérese of Lewis (1975) — we
update onease i.e. one assignmentn I, at a timé”.

PCDRT enables us to provide a unitary account of weak / strong damkbiguities as
exhibited by both singular indefinite articles (see (2) above) amtined determiners (see (8)
and (12) above for the strong and weak reading&of). The only difference between weak
and strong indefinites (of both kinds) is the absence vs. preseaceatimization operator
max"' taking scope over both the restrictor and the nuclear scope dhd&fnites. The
translation in (38) above is the one PCDRT associates with weafinite articles, while
(40) below provides thmax-based translation for strong indefinite articles.

40.a°" ¢ Pet. P'er. max“(dist([atom{u}]; P(u); P'(u)))

Attributing the weak / strong ambiguity to the indefinites eralble to give a compositional
account of the mixed reading sentence in (2) above becaudecally decide for each
indefinite whether it receives a weak or a strong reading.

Moreover, since the only difference between weak and strongnitdefis the absence vs.
presence of thenax" operator, we can think of indefinites asderspecifiedvith respect to
maximization: the decision to introdugeax" or not is made online depending on the
discourse and utterance context — much like aspectual cc@rciorthe selection of a
particular type for the denotation of an expres€iane context-driven online processes.

The hypothesis that indefinites are ambiguous between / undersg@doifia weak vs. strong
meaning does not lead to over-generation. As discussed in sédt@ow, the weak / strong
contrast surfaces only ift)(there is anaphora to the indefinites (if there is no anaphoek we
and strong indefinites are truth-conditionally equivalent) andtlie indefinites and the
anaphoric expressions are embedded in quantificational contexts. fbusgeak / strong
ambiguity is effectively neutralized for anaphora in non-quantifioal contexts, e.g. in 'top'-
level anaphora discourses liR&S" Y man came in. He  , sat down

Moreover, as sectioh below shows, taking indefinites to be underspecified for the prede
absence of anax operator enables us to account for phenomena that are unrelatecktb wea
strong donkey readings, namely the uniqueness effects exhibited by sotmpitay and non-
donkey anaphora.

The max" operator, defined in (41) below, ensures that, after we procgssrg indefinite,
the output plural info state stores (with respect to the Wréfie maximalset of individuals
satisfying both the restrictor dynamic propdftynd the nuclear scope dynamic prop&ty
In contrast, a weak indefinite will non-deterministically st@ome set of individuals
satisfying its restrictor and nuclear scope.

41.max'(D) := s Jse ([u]; D)IJ U" Ks(([u]; D)IK ® uKi ud)

2 WhereDom(R) := {ks: $Ls(RkD} and Ran(R) := {L; $ky(RkLD}.

24 The fact that bothlist operators and lexical relations are unselectididyributive at the discourse level does
not mean thatlist operators are redundant: unlike lexical relatidhg, operators can take scope ostsm
conditions, max operators etc., yielding dynamic and truth-cooditil effects that are crucial for natural
language representation.

% E.g. the iterative interpretation bfnus sent a letter to the company for years or The
light is flashing

% E.g. proper names are type-lifted when they angoiwed with generalized quantifiers.
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The first conjunct in (41) introducesas a new dref and makes sure that each individugl in
satisfiesD, i.e. uJ stores only individuals that satisfy. The second conjunct enforces the
maximality requirement: any other sg obtained by a similar procedure (i.e. any other set
of individuals that satisfieB) is included inuJ, i.e.uJ stores all the individuals that satisdy
The DRSmax‘(D) can be thought of as dynami@bstraction over individuals: the abstracted
variable is the dretfi, the scope is the DRB and the result of the abstraction is a set of
individualsuJ containing all and only the individuals that satiBfy

Moreover, themax" operator together with thdist operator introduced above enable us to
dynamize -abstraction over both values and structure: an update of therfawt{dist(D))
(like the one contributed by strong indefinites — see (40) abotrefluces the maximal set of
individuals that satisfie® distributively, i.e. the structure thdd associates with the dref
(e.g.D might introduce new drefls, u" etc. that will stand in particular structural relations to
u) is introduced relative to one assignment at a time. Tiparigcularly useful for examples
like (3) above, which contain multiple instances of strong doakeyphor.

The weak and strong meanings for cardinal indefinites differ filmenones for indefinite
articles only with respect to the domain-level requirem&sit(43) and (44) below show, each
cardinal indefinite comes with its corresponding domain-level condiequiring the newly
introduced individuals to have a particular number of atoms. For egaimghe case dfvo ,
the condition2_atomg u} requires each individual to contain exactly two atomicgart

42.2 atomdqu}:= lg 2_atomgAul),
where2_atomsxe) = [{ye: YEX U atom(y)}|=2.
43.two U Py Ple. [u]; dist([2_atomg u}]; P(u); P'(u))
44 two 5" U Pet. P'et. max“(dist([2_atomg u}]; P(u); P'(u)))

3.4 Generalized Quantification

Selective generalized determiners are relations betweendywamic propertie®e: (the
restrictor) andP'e; (the nuclear scope), i.e. they have denotations of stpget)t). There are

at least three empirical desiderata for any dynamic definitibrselective generalized
guantification — the definition has to be formulated in such a way (thate capture the fact
that anaphors in the nuclear scope can have antecedents éstiietar, (i) we avoid the
proportion problem, i.e. the generalized determiner relateogétdividuals and not sets of
variable assignments, aniii Y we can account for mixed reading (weak & strong) donkey
sentences. Thus, the main problem posed by the dynamic definition nefratized
guantification is to find a suitable way to extract the restriand nuclear scope sets of
individuals based on the restrictor and the nuclear scope dypaopierties.

The proposed ways to define a notion of dynamic generalized quantificatisfying these
three desiderata fall into two broad classes. The first @solutions employs a dynamic
framework based on singular info states (e.g. classical DRTS / DPL) and analyzes
generalized quantification as internally dynamic and extersédiiic. The main idea is that
the restrictor set of individuals is extracted based on ttectes dynamic property, while the

27 Thus, thedist operator enables us to express in PCDRT everyttiiag the classical DRT / FCS / DPL
systems can express, because the dynamic updttesia systems is defined in a pointwise mannetiveléo
individual variable assignments (i.e. relative togslar info states). In particular, the multipleosig donkey
sentence in (3) above does not pose any problemBRY / FCS / DPL precisely because their notion of
dynamic update manipulates one assignment at a itiend is unselectively distributive.

Note, however, that addingdjst to PCDRT does not mean that we inherit the problefrclassical DRT / FCS /
DPL: as the following sections show, PCDRT doesh@te a proportion problem and can account for weak
strong donkey ambiguities.
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nuclear scope set of individuals is extracted based on both thetoestnd the nuclear scope
dynamic property, so that the anaphoric connections betweenéate captured.

The second class of solutions employs a dynamic framework based ohimflomaation

states and analyzes generalized quantification as both inyjeamallexternally dynamic (see

van den Berg 1994, 1996 — and also Krifka 1996b and Nouwen 2003 among others). The
main idea is that the restrictor set of individuals is ext@dttased on the restrictor dynamic
property and the nuclear scope set of individuals is the maxtnattured subsebf the
restrictor set of individuals that satisfies the nucleaps dynamic property.

Given that the notion of a dref being a structured subset of ardréferequired for the van
den Berg-style definition involves non-trivial complexities thet orthogonal to the issues at
hand, I will define selective generalized quantification follogvihe format of the DRT / FCS
| DPL-style definition. However, since PCDRT is a systeased on plural info states and
formulated in classical type logic, the definition of selextjeneralized determiners | provide
in (45) and (46) below is novel. This definition is intermediaténveen the two ways of
defining dynamic quantification described above and, as such, isafluin formally
exhibiting the commonalities and differences between them; isemBeanu (2007) for more
discussion and a detailed comparison of the two definitions.

45. Selective Generalized Determiners in PCDRT — the @nslation:
det “ Pet. P'et. [dety(dist(P(u)), dist(P'(u)))]
46. Selective Generalized Determiners in PCDRT — the dymic condition:
dety(D, D) := Il I'@UDET(U[DI], u[(D; D)I)),
whereu[DI] := {AuJ: ([u |atom{u}]; D)IJ}
andDET is the corresponding static determiner.
The conditiondet, defined in (46) above tests that the static deternid&er relates two sets
of atomic individuals, namely the restrictor s€DI] and the nuclear scope sg¢{D; DI].
The restrictor set[DI] is the set of atomic individuals that can be assigned tintheidual
dref u and that satisfy the restrictor DRS; this DR$li&(P(u)) (see the translation in (45)).
The nuclear scope sef(D; D")I] is the set of atomic individuals that can be assigned to the
individual drefu and that satisfy the dynamically conjoined restrictor and nuceape
DRS's; the resulting DRS dist(P(u)); dist(P(u’)). Dynamically conjoining the restrictor and
nuclear scope DRS's ensures that the donkey pronouns in the nuclear cetopbe
successfully linked to their antecedents in the restrictor.

Thus, since the generalized determiners defined in (45)-(46paktate sets of individuals,
they contribute a selective quantification ("selective" ingbiese of Lewis 1975) and thereby
avoid the proportion problem of classical DRT / FCS / DPL. Mageothe determiners are
neutral with respect to weak vs. strong donkey readings (thegoampatible with either of
them) and the selection of a particular donkey reading isugixely determined by the
indefinite articles.

The definitions in (45)-(46) above endow dynamic determiners with tmportant
characteristics. First, the determiners are domain-legealiatand discourse-level distributive
relative to the 'variablel they quantify over; this is ensured by the condiatom{u} in the
definition of u[DI] in (46)®. Second, they are discourse-level distributive relativelttha

% The dynamic generalized determiners are domaie-@omic and discourse-level distributive relativethe
dref u they quantify over because, according to the @efimof u[DI] in (46), they relate two sets of atomic
individuals and these sets of atomic individuals @quired to satisfy the restrictor and nucleapscdynamic
properties one individual at a time (i.e. discotleses| distributivity). Both atomicity and distriliuity are
enforced by the conditioatom{ u} because this condition is collectively interprtelative to a plural info state
I, hence: i) for any output info statd, any two assignmenfsandj' in it assign the same individuslto u, i.e.
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dref's introduced and / or retrieved in their restrictor and nustape — in particular, they are
discourse-level distributive relative to donkey anaphora; shensured by thdist operators
in (45) over the restrictd?(u) and the nuclear scop¥u).

The two dist operators are in fact superfluous as far as the quantificatoneélu is
concerned, as shown by the 'unpacked' translation in (47) below: théaoathm{ u} that
precedes thalist operators already ensures that dueis interpreted distributively at the
discourse-level. That is, we could drop titist operators without affecting the core truth-
conditions of our generalized determiners.

47.det “ Pet. Plet. lst Jst 1I=JUILGU
DET{AuK: ([u]|atom{u}]; dist(P(u)))JK},
AuK: ([u |atom{u}]; dist(P(u)); dist(P'(u)))JK}])
However, this does not mean that tiist operators are in general truth-conditionally or
dynamically vacuous. They are one of the two crucial ingredteatsenable us to derive the
semantic number neutrality exhibited by donkey anaphora (the otheriemrbding thalist
operators introduced by singular indefinite articles), becahsg tnsure the vacuous
satisfaction of theatom conditions contributed by the singular donkey pronouns in the
nuclear scopé'(u). We will return to this issue sectidhbelow, when we discuss donkey
uniqueness effects.

This concludes the discussion of the PCDRT system. The nex solesections provide
analyses for three kinds of phenomena discussed in the previoassthtiynamic literature:
bound variable anaphora, quantifier scope ambiguities and proportiongjoahef these
subsections is twofold: on the one hand, we see that PCDRT mes®raviously obtained
results; on the other hand, we are able to further clandiynaotivate the system.

3.5 Bound Variable Anaphora

Going compositional at subclausal level requires us to make rcagtatactic assumptions.
For simplicity, | will work with a basic transformationalrdgx in the tradition of Chomsky
(1981). TheAppendix provides the complete definitions of the relevant fragmentngli&h
and the type-drive translation proceddre

"The most important requirement that we impose is that ynéastic component of the
grammar assigns indices to all names, pronouns and detern(iMerskens 1996: 159). The
antecedents are indexed with superscripts and dependent elembrdahsitripts, following

the convention in Barwise (1987). | will let indices be both speaifid unspecific dref's, e.g.
Dobby, Megan u, u' etc.

I will also allow variables that have the appropriate drpétye.gvse V'se €tC., as indices, but
only on traces of movement — because they are needed only on them. As84(1€86): 169
puts it: "In Montague's PTQ (Montague 197[4]) the Quantifying-insrgkrved two purposes:
(a) to obtain scope ambiguities between noun phrases and othebseopg elements, such
as noun phrases, negations and intensional contexts, and (b) to bind pegrmearing in the
expression that the noun phrase took scope over. In the presempt thet-mechanism of
discourse referents takes over the second task".

The fact that we use distinct indices for the two purposes (ullikskens 1996 or Heim &
Kratzer 1998, where natural numbers are used across the boardsemald keep track of
when our indexation makes an essentially dynamic contribution to rieensies and when it

"jd I d J(uj=uj) (discourse-level distributivity of dref); (ii) for any output info statd, the individualx
assigned ta throughout] is an atomic individual, i.€.jJ J(atom(uj)) (domain-level atomicity of dref).

% The definitions are based on Muskens (1996), Heikratzer (1998) and Muskens (2005).
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is an artifact of the particular scoping mechanism and thécpar syntax/semantics
interface we employ.

It will, therefore, be straightforward for the reader édormulate the PCDRT analyses we
develop here in her favorite syntactic formalism. The predwite of a particular (version of
a particular) syntactic formalism is largely orthogonathte matters we are concerned with
here and is motivated only by presentational considerationshewdc syntactic formalism
the reader favors, it is a reasonable expectation that dhénave at least a nodding
acquaintance with the Y-model of GB syntax.

We turn now to the analysis of bound variable anaphora, exemplifi€d8) below. In

PCDRT (much like in any other compositional dynamic system), ave aapture bound
anaphora without using the syntactic rule of Quantifier Raising taedcorresponding
translation rule of Quantifying-In (see tiAg@pendix for their exact definitions). We simply
need the pronoun to be coindexed with the antecedent.

48.Every " house-elf hates himself u-

Coindexation is enough because binding in PCDRT (just like in DROY/ DPL) is actually
taken care of by the explicit quantification over assignments it the meaning of
dynamic generalized determiners. In contrast, quantificationasggnments is only implicit
in classical (static) logic — the paradigm example 4{abstraction, which manipulates
assignments only indirectly, as a function of the variableishabstracted over. Therefore, if
we want to obtain bound variable anaphora in a static system, xafie i.e. using the
same variable, is not enough. We also need to create a swstatthctic configuration that
places the variable contributed by the pronoun in the scope ofekeant -abstractor,
thereby ensuring semantic covariation.

Sentence (48) is compositionally translated as shown in (49) bdlbev.final PCDRT
representation (simplified based on various PCDRT equivaleregs, redundantdist
operators are dropped) derives the intuitively correct truth-tondj provided in (50).

49.Every " house-elf hates himself u-

P
[every,([house_effu}], dist([atom{u}, hate[u, u}]))]

/\

[ -S ] | VP
D. D [every,([house_effu}], dist([atom{u}, hatg u, u}]))]

/\

DP V'
P'e.[every,([house_effu}], dist(P'(u)))] Ve.[atom{u}, hatgv, u}]

[ every ] NP [ himself ] op
Pet. P'et.[everyu(dist(P(ug),dist(F"(u)))] Velhouse e{vil [ hate ] v Pec[atom{ u}]; P(u)

[housé-elf ]y Qe VeQ( Ve[hatdqyv, v}])
Ve.[house_e{Vv}]
50. s 1@ U" xe(atom(x) Uhouse_elk) ® hatg(x, X))

Informally, the update provided under the IP node in (49) above irstogcto check that
each way of filling columru (in the input matrixi) with a single elfx is a way of filling
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columnu with elf x such thak hates himself. This update will be successful iff, inriael
under consideration, every house-elf hates himself.

3.6 Quantifier Scope Ambiguities

The basic PCDRT system is compatible with any scoping amestm in the literature. Since
quantifier scope issues are not directly relevant to the raatte are interested in hétel

will adopt the well-known, Montagovian Quantifying-In / Quantifier $taj mechanism.
Consider the sentence in (51) below, which is ambiguous betweequiaviifier scopings:
the surface-based scopeery U>>a" ' | represented as shown in (52), and the reverse
scopea™™ Y >>every Y, represented as shown in (53). | assume, for simplicity, teat t
indefinite article is weak, but we will see that we obtaientital truth-conditions if the
indefinite article is strong.

51.Every " house-elf adores a Wk U witch,
52.every U>>g"ky:
[every,([house_effu}], [uT; dist([atom{u’}, witch{u'}, adordu, u}]))]
53.a" Y >>every
[u]; dist([atom{u’}, witch{u"}, everyy([house_ef{fu}], [adordu, u}])])
Informally, the update in (52) instructs us to check that, feryeway of filling columnu (in
the input matrid) with a single elf, there is a way of extending the resyitiratrix by filling
columnu' with some witch that said elf adores. This update is sucteSstvery house-elf is
such that s/he adores some witch or other.

In contrast, the update in (53) instructs us to do the following opesatin the input matrik

fill column u' with one or more (atomic) witches; then, for every singkeh y in columnu,
check that each way of extending the matrix with a colurtirat stores a single etfis a way
of extending the matrix with a columnthat stores elk and such that adores witcty. This
update is successful iff there is at least one witch féegmione) such that every house-elf
adores her.

The above PCDRT representations are compositionally obtained onsiBeob¢éhe Logical
Forms (LF's) in (54) and (57) below (once again, they are siatpliased on various PCDRT
equivalences, e.g. redundatist operators are omitted). As (57) shows, the reverse scope is
obtained by applying the QR rule to the indefinite & ¥ witch

%0 This does not mean that PCDRT does not have amytieéw to contribute to quantifier scope-relatedtena
— see Brasoveanu & Farkas (2007) for a novel adoofuexceptional wide scope indefinites that makegial
use of the fact that plural information states estand pass on quantificational dependencies intestiand
elaborated upon in discourse.
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54.every Y>>a"c " : Every Y house-elf adores a WU witch.

P
[every,([house_effu}], [uT; dist([atom{u'}, witch{u'}, adorg/u, u}]))]

/\

[ -S ] | VP
D..D [every,([house_effu}], [u]; dist([atom{u'}, witch{u'}, adore/u, u}]))]
DP \%

P'..[every,([house_elfu}], dist(P'(u)))] Ve. [UT; dist([atom{u'}, witch{u'}, adorgv, u}])

every Y house - elf
very us BP

P'..[u]; dist((atom{u’}, witch{u'}]; P'(u’)
[ adore | v
Qeenr- Ve Q( Vie.[adore]v, v}])

a"® v witch
55. ls 11 @ U" xg(atom(x) Uhouse_elk)
® $Yt B(" yd Y(atom(y) Uwitch(y) U adoregx, y))))
56. ls 11 @ U" xgatom(x) Uhouse_elik) ® $y«(atom(y) Uwitch(y) Uadorgx, y)))
57.a"% Y >>every “: Every Y house-elf adores a WU witch.

IP
[u]; dist([atom{u'}, witch{u'}, every,([house_effu}], [adoregu, u}])])

/\

DP” P
P'e.[u]; dist([atom{u'}, witch{u"}]; P'(u")) [everyy([house_effu}], [adorgu, v''}])]

/\

[-s]: VP
D.. D [every,([house_effu}], [adorgu, v'}])]

N

DP \%
P'er.[every,([house_effu}], dist(P'(u)))] Ve.[adore]v, v'}]

every Y house-elf /\

[ adore | vy [ty ]op
Qent- Ve Q( Ve.[adore]v, V]]) Pa.P(V"2)

58. ls. 1@ USYt B(" vl Y(atom(y) U witch(y)
U" x(atom(x) Uhouse_eli) ® adorg, y))))
59. lg. 11 @ U $ye(atom(y) Uwitch(y) U" xe(atom(x) Uhouse_elik) ® adorgX, y)))
The representations derive the intuitively correct truth-commit for the two readings,
provided in (55) and (58) above. The quantification over sets of indigidug55) and (58),
i.e. $Yet D(...), is used only to make more explicit the connection betwedmdonditions

and plural info states. In these particular cases (but nohiergid), quantification over sets is
not essential: (55) is equivalent to (56) above and (58) is eqoivial (59).

aVk v witch
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The two PCDRT representations that we obtain if the indefiniitgleais strong are provided
in (61) and (64) below. Informally, the update in (61) instructs us tokcthat, for every way

of filling column u (in the input matrix) with a single elf, there is a way of extending the
resulting matrix by filling columru’ with some non-empty set containing all and only the
witches that said elf adores. This update is successfavéfy house-elf is such that s/he
adores some witch or other.

The update in (64) instructs us to fill columnh(of the input matrid) with some non-empty
set containing all the (atomic) witchgghat satisfy the following condition: for every single
witch y in columnu’, check that each way of extending the matrix with a colurtivat stores
a single elix is a way of extending the matrix with a colunnthat stores etk and such that
adores witchy. This update is successful iff there is at least onehwiicg. Hermione) such
that every house-elf adores her.

For each representation, we derive truth-conditions that aneately equivalent to the ones
above. Yet again, in both (62) and (65), we can do away with quatitficover sets of
individuals since we can substitigalva veritatebye(Fy) for $Yed (" Ye(Fy « Yl Y)), where

F stands for the predicate that is appropriate in each oivtheases.

60.Every “ house-elf adores a st U™ witch.
61.every '>>as" U :
[everyy([house_effu}], dist(max"(dist([atom{u?}, witch{u?}, adore{u, u}]))))]
62. ls 11 @ U" xg(atom(x) Uhouse_elk)
® $Yot B(" ye(atom(y) Uwitch(y) Uadorex, y) « yi Y)))
63. ls 11 @ U" xfatom(x) Uhouse_elk) ® $y.(atom(y) Uwitch(y) U adore(x, y)))
64.a°" Y >>every U
max” (dist([atom{ u"}, witch{u’}, every,([house_effu}], [adoreu, u}])])
65. lst 11 @ USYed B(" ye(atom(y) Uwitch(y)
U" xg(atom(x) Uhouse_elk) ® adorgXx, y)) « yi Y))
66. s 11 @ US$y(atom(y) Uwitch(y) U" x(atom(x) Uhouse_elk) ® adorgX, y)))

The reader can check that we also obtain the correctdautitions for examples in which
indefinites take scope relative to downward entailing quantifieesno" house-elf or
few " house-elves . In particular, thelist operator contributed by weak / strong indefinite
articles is crucial for the derivation of the correct tratimditions: if we omidist, we obtain
overly weak truth-conditions when a singular indefinite has widepe relative to a
downward entailing quantifier.

3.7 The Proportion Problem and Weak / Strong Ambiguities

The proportion problem is solved in PCDRT because we work witheatise form of
dynamic generalized quantification. The donkey sentences ir' (6nd (70) below,
exemplifying the proportion problem with strong and weak donkey anaphpectegly, are
represented in PCDRT as shown in (68) and (71).

These compositionally obtained representations yield the intuitoatect truth-conditions,
provided in (69) and (72) below. In words, (69) requires the cardirdlithe set of (atomic)
witch-loving house-elves that buy an alligator purse for eachhlitey fall in love with to be
greater than the cardinality of the set of (atomic) witaling house-elves that fail to buy an
alligator purse for at least one witch they fall in love wiBimilarly, (72) requires the
cardinality of the set of (atomic) dime-owning drivers that giuteast one of their dimes in

31| take the indefinitean< " alligator purse in (67) to be weak only for simplicity — the truth
conditions that we derive if the indefinite is stgoare identical.
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the meter to be greater than the cardinality of th@fs@tomic) dime-owning drivers that do
not put any of their dimes in the meter.

67.Most " house-elves who fall in love with a sttt U witch buy
her  an "®'" alligator purse.
68.[mosty(dist([house_effu}]; max“(dist([atom{u’}, witch{u?}, fall_in_loveu, u’}]))),
dist([atom{u}]; [ u"]; dist([atom{u"}, a.pursg¢u'}, buyu, u', u"}])))]
69. s 1' @ U |{xe atom(x) Uhouse_elk) USy«(atom(y) Uwitch(y) Ufall_in_love, y))
U" y'e(atom(y’) Uwitch(y’) Ufall_in_lovex, y"
® $zi(atom(z) Ua.purs€z) Ubuy(x, ¥, 2))} >
[{xe: atom(x) U house_el(k) U $y-(atom(y) U witch(y) Ufall_in_loveX, y)
U @$z4(atom(z) U a.purséz) U buy(x, y, 2))}|
70.Most Y drivers who have a wki U™ dime will put it 4 inthe
meter.
71.[most,([driver{ u}]; [ u]; dist([atom{u"}, dimgu'}, havd u, u’}]),
dist(fatom{u}, put_in_metefu, u}]))]
72. s 1' @ U |{xe: atom(x) U driver(x) U $y.(atom(y) U dimely) U havex, y)
Uput_in_mete, y))}| >
[{xe: atom(x) U driver(x) U $ye(atom(y) U dimgly) U haveX, y))
U" y'«(atom(y’) Udimgy') Uhavex, y') ® @put_in_metex, y))}|

4  Solutions to Donkey Problems

This section provides the PCDRT account of the core phenomepduoéd in sectiod,
namely mixed weak & strong donkey sentences and the incompatlmtityeen singular
donkey anaphora and collective predicates. The section concludea i discussion of
the neutralization of weak vs. strong contrasts in non-quaattdital contexts.

4.1 Mixed Reading Donkey Anaphora and Collective Predicates

The compositionally obtained representation (simplified based various PCDRT
equivalences) for the mixed reading donkey sentence in (2) is giv@3) below; based on
this representation, we derive the intuitively correct tadghditions, provided in (74).

73. [every,(dist([persod u}]; max"(dist(Jatom{u’}, booK u?}, buy{u, u}l));

[u"]; dist(Jatom{u"}, c.cardu"}, havdu, u}])),
dist(Jatom{u’}, atom{u"}, use_to_pafu, u’, u"}]))]
74. 1. 11 @ U" xo" ye(atom(x) U persorfx) U atom(y) Ubooky) Ubuy(x, y) U
$z(atom(z) U c.cardz) U havex, 2))
® $z(atom(z’) Uc.cardz) Uhavex, z) Uuse_to_pafx, y, )))

Informally, the update in (73) can be described as follows. #feemput info state is updated
with the restrictor of the quantification in (2), we obtain a plunfa state that stores, for each
atomicu-person that is a book buyer and a card owmgth¢ maximal set of purchased book
atoms, stored relative to the digf(since the indefinita®™" Y book is strong), i) some
non-deterministically introduced set of credit-card atoms, dtaekative to the dredi” (since
the indefinitea™ " credit card is weak) and, finally,ii{) somenon-deterministically
introduced structure correlating tbeatoms and tha"-atoms.

The nuclear scope of the quantification in (2) is anaphoric to batiev&in this case, atomic
individuals) and structure: we test that the non-deterministigatioduced values fau" and
the non-deterministically introduced structure associatlhgndu' (the structure is tested by
means of thedist operator) satisfy the nuclear scope update, i.e. we testftdraeach
assignment in the info state, thé-card stored in that assignment is used to pay fouthe
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book stored in the same assignment. That is, the nuclear scopte efalzorates on the
structure, i.e. the dependency betwaémndu', that was non-deterministically introduced in
the restrictor update.

The pseudo-scopal relation between the strong indefaiite ' book and the weak
indefinite a¥'"  credit card ("pseudo” because, by the Coordinate Structure
Constraint, the strong indefinite cannot syntactically taksmver the weak indefinfd
emerges as a consequence of the fact that PCDRT usdsrglhumaation states, which store
and pass on information about both objects and dependencies b#termen

The atom{u’} and atom{u"} contributed by the donkey pronount , andit , are
vacuously satisfied as a consequence of two independent contribUfisis we have the
atom{u'} and atom{u"} contributed by the singular donkey indefinita¥” “ book and

ak " credit card ; the singular indefinites, however, introduce these conditions within
the scope of twalist operators, allowing for output plural info states that store nonedom|
sets of atoms relative to the draf'sandu” (and correctly so, given that donkey anaphora is
not necessarily correlated with uniqueness).

The second component that is essential for the satisfactibe prénominaatom conditions

is thedist operator contributed bgvery " that scopes over the entire nuclear scope update.
Given that this operator takes scope overdioen conditions, they only have to be satisfied
relative to each variable assignment in the plural infe stat not relative to the entire plural
info state. That is, the fact that singular donkey pronouns aredeletben quantificational
contexts (in particular, undedist operators contributed by generalized determiners) is
essential for their neutrality with respect to sentamimber.

As the next section shows, singular anaphoric pronouns that are naddedb in
quantificational contexts are semantically singular, sincextti conditions they contribute
have to be satisfied relative to entire plural infoestat

The PCDRT representation for sentence (3), provided in (75) beddargely parallel to the
one for sentence (2) except for the fact that both indefiri®s ¢ Christmas gift
andas™ Y girl ) are strong.
75. [everyy(dist([boy{ u}]; max(dist(Jatom{u’}, gift{u}];
max” (dist([atom{ u"}, girl{u"}, buy_fofu, u’, u}])))),
dist(fatom{u"}]; max""([d.matéu"?}, offu™, u"}]); [ atom{u™}]; [ atom{ u}];
CRtwfuun )
76. lst "B U" X" Reey* D(atom(x) U boy(x) U
Dom(R) = {ye: atom(y) U gift(y) U $z(atom(z) U girl(z) Ubuy_forx, y, 2))} U
" yvd Dom(R)(" z(Ryz« atom(z) Ugirl(z) Ubuy_folx, y, 2)))
® " Yo' Z(Ryz® $z'((atom(z) U" z"«(d.matéz") Uof(z"2) « z"=z) Ua.t.wx,z\y))))
Informally, the update in (75) can be described as follows. &feeimput info state is updated
with the restrictor of the quantification, we obtain a plurab isfate that, for a particular
boy atom, storesi)( relative tou: the maximal set of gift atoms that theboy bought for
some girl, {i) relative tou": the maximal set of girl atoms for whom thdooy bought a gift
and (ii) the structure associating theatoms and the"-atoms: for each assignmenin the
output info state, the'-gift stored ini was bought for the"-girl stored ini.

32 That the Coordinate Structure Constraint doesyaiapthis kind of examples is shown by sentencédipw,
where the quantifieevery “ HP book cannot scope out of its own conjunct to bind anpum in the other
conjunct.

0] #Every boy who reads every Y Harry Potter book and recommends it u to
his friends is a Harry Potter addict.
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Yet again, the nuclear scope of the quantification is anaplwobicth values and structure: we
require each assignment in the plural info state to be sucththdeskmate of the"-girl in

that assignment was asked to wrap uhgift in the same assignment. Thus, just as in the
previous example, the nuclear scope elaborates on the strudgperdency between the two
sets of atoms (gifts and girls) introduced in the restrichsr(76) shows, the dynamics of
structure is truth-conditionally captured as quantification overdlagion variabléRgey.

The interaction between theax and dist operators in the restrictor update, i.e. their
interspersingnax” (dist(...max" ..., ensures that we have structure maximization in addition
to value maximization, i.e. not only we store all thgifts and all theu"-girls, but, relative to
eachu'-gift (this is required by thdist operator), we store all the correspondiriggirls. That
value maximization and structure maximization are distindhasva by example (77) below,
where, for a givem-man, we do not want to store only the maximiadndu" values, i.e. all
the u'-paintings that at least one of the friends like and aluthigiends that like at least one
painting, but also the maximal structure correlatingaintings andi"-friends. That is, if two
different friends happen to like the same painting, therebeiliwo distinct assignmenitend

i correlating that painting with each of the friends, so #Wmtcan subsequently check that a
distinct reproduction of the painting was bought for each friend.

77.Every ' man who saw a " “ painting that a sttt 4" friend of
his liked bought a Y reproduction of it o forhim

The possessivéner , “° deskmate in (3) is analyzed as a Russellian definite
description that contributes both existence (we introduce theitirej means ofmax“") and
uniqueness (relativized @'-girls), as shown in (78) through (80) below. Note thatrttae
operator contributed by Russellian definites has scope only oveestretor update — in
contrast to thenax operator contributed by strong indefinites, which has scope over both the
restrictor and the nuclear scope updates.

78.the U Pg. P's. max‘(P(u); [atom{u’]; P'(u)
79.her S Y Pet. Pler. [atom{u}]; max’(P(u’); [of{u, u}]); [ atom{u?}]; P'(u’)
80.her , 59" deskmate
Per. [atom{u"}]; max’"([d.mat§u"}, of{u™, u"}]); [ atom{u™}]; P(u™) >
In both (78) and (79) above, uniqueness is a consequence of combmargaperator and

anatom condition (with the condition outside the scope of riiex operator) that target the
same dref.

The analysis of the plural donkey example in (8) above is compledeallel to the analysis
of (3). Similarly, the singular and plural weak donkey sentemeedl) and (12) above
receive parallel analyses. The account of the singulaphmdl sage plant examples in (9)
and (10) is discussed in detailed in sec@dyelow.

33| provide a separate meaning for the posses$siveonly for simplicity. We can in fact analyze thespessive
definite description her - %" deskmate = compositionally as being derived fronthe ¢ U

[[ deskmate ] [ of she . ]pe] np, Where the prepositioof is translated like a transitive verb, as shown in
(i) below. The only difference between the typesdriranslation in (ii) below and the one in (80ped is the
location of theatom{u"} condition contributed by the singular pronoshe relative to themax"" operator
contributed by the Russellian definite artithe ¢ U : theatom condition is in the scope of tmax operator

in (i), but outside the scope of the operator80)((as its presuppositional status would actuladlye it). The
two ways of providing a meaning for possessive Bilias descriptions and the resulting PCDRT updatesin
the case at hand, equivalent.

(l) of g(et)t- Ve Q( V'e- [Ofe(el){ Vv, V'}])
(i) the 9 [[ deskmate ]y [of she . ]ppl np
Pe. max*”([d.matd u™}, atom{u"}, of{u™, u"}]); [ atom{u™}]; P(u™)
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Finally, the incompatibility between singular donkey anaphora @oictive predicates
exemplified in (6) above follows in PCDRT from the fact tththe singular number
morphology on the donkey pronouih , contributes anatom{u?} condition which

contradicts the collective, i.e. non-atomic nature, of grbgather 343°.

This concludes the PCDRT account of the core phenomena introdusedtionl. The
present version of PCDRT does not account for example (1) betagisgefinition of
selective generalized determiners is externally staiica fversion of PCDRT with externally
dynamic generalized quantification that can account for €&) Bsasoveanu (2007).

4.2 Neutralization of Weak / Strong Contrasts in Non-Quantificatioral Contexts

This section argues that the weak / strong ambiguity is nzedlaf singular indefinites and
pronouns anaphoric to them are not embedded in quantificational contexéspidoisely, if
the indefinite in a discourse like (81) below receives a streading, the truth conditions that
the PCDRT representation derives for this discourse amount totrabie conditions
traditionally associated with such existential discourses thleis strengthening due to the
scalar implicatures triggered by the use of the singular inteefanticlea" as opposed to
cardinal indefinites liketwo ", three “ etc. (I am assuming a Horn scale of the form
a“/one‘<two “<three "“...).

81.A" man came in. He 4 Sat down.

That is, if the indefinite article is strong, discourse) (Blinterpreted as: exactly one man
came in and this man sat down. As shown by the representati¢®82)jnbelow, this
interpretation is a consequence of the interaction betweemalké operator contributed by

the strong indefinite and thetom{u} condition contributed by the singular pronoun. Note
that this cross-sentential effect is similar to the isgatential interaction between thex
operator and th@tom condition that enables us to capture the uniqueness component of
Russellian definite descriptions (see (78) above).

82. max“(dist([atom{u}, mar{u}, come_ifu}])); [ atom{u}, sit_dowrdu}]

83. st 11 @ USX(" X'o(atom(x) Uman(x') Ucome_itix) « x'=x) Usit_dowr{x))
If the indefinite in discourse (81) has a weak reading, thevetkiruth conditions are the
standard existential ones not enriched with scalar implestprovided in (85) below.

84.[u]; dist([atom{u}, mar{u}, come_ifu}]); [ atom{u}, sit_dowd u}],

or, equivalently: (i |atom{ u}, mar{u}, come_ifu}, sit_dowr u}]

85. g 1* @ U$x(atom(x) U man(x) Ucome_irix) U sit_dowr{x))

Thus, the contrast between weak and strong indefinite artiele®utralized when these

indefinites are not embedded under quantifiers in the following séirse— and this applies
equally to indefinites occurring in quantificational contexts -thére is no anaphora to the

% The PCDRT translation for the veghather is provided in (i) below; the collectivity requirent is explicitly
formalized by means of the conditionatdm{v'}], modeled, for simplicity, as an assertion and &s a
presupposition. See tigpendix for the definition of dynamic negation '~'.

(i) gather Qegt- Ve Q( Ve [~[atom{V}], gathexv, v}])

% One more ingredient is needed to derive the iifglbf examples like (6) above — in addition te #pllective
predicategather and theatom condition contributed by the donkey pronoun, namgile kind of entities that
the donkey indefinite and, in particular, the conmmmun, denotes. In example (6), the common rdmukey

is individual denoting — but, if we replace it withgroup denoting noun likeack , the resulting sentence,
provided in (i) below, is felicitous. | am gratetial Alan Munn (p.c.) for emphasizing this point,

0] Every Y farmer who owns a pack U of donkeys gathers it « around the fire
at night.
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indefinite, the weak and strong meanings for the indefinite astiate truth-conditionally
identical: they contribute an existential quantification over atandividuals that satisfy their
restrictor and nuclear scope properties. That is, PCDRT tlgrrderives the fact that
sentence (86) below has only one reading.

86.There is a doctor wkistr: U \who is Welsh in London.

Second, if there is anaphora to the indefinite, the strongimitgeis just the same as the weak
indefinite plus the scalar implicature of uniqueness triggered Hyy Iorn scale
a'<two “<three "...; this applies only to singular anaphors (in particular, to at@en
conditions contributed by them) that do not occur in quantificaticoatexts, i.e. that are not

in the scope of dist operatot®,’.

I will conclude with the observation that this analysis obkvé strong contrast neutralization
in non-quantificational contexts is closely related to the ingastin of the family of closely
related meanings for reciprocal expressions in Dalrymple @i988) on the one hand, and,
on the other hand, to the theory of scalar implicature computptigposed in Chierchia
(2006). An investigation of the similarities and differencesMeen these theories is left for
future research.

5 Uniqueness Effects

This section provides an independent argument for the hypothesisehlat/ \strong donkey
readings should be attributable to the fact that singular indefiait® ambiguous or, better
yet, underspecified with respect to the presence / abseracmak operator. In particular, |
argue that this variation in the meaning of the indefinite lagtienables us to capture the
variable nature of the uniqueness effects associated with @ingoihkey and non-donkey
anaphora — where by "non-donkey anaphora”, | mean singular anaphorantita¢nsbedded
in a quantificational context.

Thus, the PCDRT analysis of indefinites, initially motivht®y the variable (weak vs. strong)
readings associated with donkey anaphora, enables us to account for &atedinre
independently observed phenomenon: the variability of the uniquenests efsociated with
singular (donkey) anaphora.

5.1 Uniqueness Effects and Anaphora in Non-Quantificational Contds

Whether singular anaphora is associated with uniqueness has ddmprddat least since
Evans (1977, 1980), Parsons (1978), Cooper (1979) and Heim (1982). Evans dhséthes
example in (87) below (see Evans 1980: 222,%p@ intuitively interpreted as: there is a
uniquedoctor in London and this doctor is Welsh.

87.Thereisa " ! doctor in London and he u is Welsh.

As the representation in (88) and the corresponding truth conditio(@)nbelow show,
PCDRT captures this interpretation if the indefimité “ doctor has a strong reading.

88. max“(dist([atom{ u}, doctoq u}, in_Londord u}])); [ atom{u}, WelsH u}]

% These observations also apply to discourses im@lmnultiple singular anaphors, e4' man saw a Y
woman. He , greeted her -

371 will not address here the problem of ensurirgf the always have singular anaphora to singulafinites,
i.e. that we rule out plural pronouns, definites. @naphoric to singular indefinites. Various hymstes can be
formulated, e.g. singular anaphora could be reduisesyntactic number agreement or singular anapbould
be a consequence of a principle like Maximize Rppsaition (Heim 1991), whereby if we can use a gliag(as
opposed to a plural) anaphor, we have to. The stfitlyis matter is left for future research.

3 page references are to Evans (1985).
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89. s 11 @ U$x(" X'o(atom(x") Udoctor(x) Uin_Londorfx") « x'=x) UWelsk{x))
The fact that the uniqueness effect is a consequence ofriombie meanings of the strong
indefinite (in particular, themax" operator) and the singular pronoun (in particular, the
atom{u} condition) captures the observation in Kadmon (1990) that anaphoraprie-a
condition for uniqueness: "[...] indefinite NP's don't always have umefggents. [...] When
anaphora is attempted, however, the uniqueness effect atvaws up" (pp. 279-280).

Kadmon's observation is motivated by the contrast between exa(8p@)eand (86) above:
there is no uniqueness effect in (86) because no anaphora is atteBuitecontra Kadmon,
unigueness effects do not necessarily show up when anaphora is edteniis is shown by
the narration-type example in (90) below, from Heim (1982): 29), (

90.There was a %! doctor in London. He u was Welsh ...
91.[u]; dist([atom{ u}, doctod u}, in_Londor u}]); [ atom{u}, WelsHu}],
or, equivalently: (i |atom{ u}, docto{ u}, in_Londod u}, WelsHK u}]

92. g 1* @ U$x(atom(x) U doctor(x) Uin_Londorfx) U Welsk{x))
Thus, native speakers have wavering intuitions with respecthdouniqueness effect
associated with singular anaphora. As shown by the representati®h)iakbove, PCDRT
captures this variability in judgments in terms of the presenebsence of thenax operator
in the meaning of indefinite articles: the nim@x meaning does not yield any uniqueness
effects, while thenax-based meaning doBs

PCDRT does not have anything to say about which particular reagirsglect in any given
case — and rightfully so, since the choice is sensitivatows factors that are pragmatic in
nature and / or are related to the rhetorical structure of sueufise, e.g. the fact that (90),
unlike (87), is a narrative, seems to favor non-uniquéhess

In sum, besides the variable nature of the uniqueness efféf®RPalso captures Kadmon's
observation that singular anaphora is a necessary (but, contraoKadmt sufficient)
condition for the occurrence of uniqueness effects. Importah#yingredients of the analysis
— in particular, the two meanings associated with the indefartiele — are independently
motivated by the analysis of weak / strong donkey anaphora.

Moreover, the account is compositional and #&iem condition contributed by singular
number morphology on anaphors is a local constraint on dref values et kind as
ordinary lexical relations — in contrast to the non-local and non-csitigpwal uniqueness
condition proposed in Kadmon (1990) to account for such uniqueness“éffects

Finally, unlike Kadmon (1990) (see the contrast between the prelimramarrfinal versions of
the uniqueness condition stated in Kadmon 199®CDRT captures without any additional
stipulations the contrast between #iesoluteuniqueness effects instantiated by (87) (where

39 PCDRT also makes correct predictions with respetiie examples in (i) and (i) below, due to Heit882):
(28), (27) and (27a), which are parallel to thenepkes in (86), (87) and (90) above.

0] A wine glass broke last night. It had been very exp ensive.
(ii) A wine glass which had been very expensive broke la st night.

0 See Heim (1982), Kadmon (1987, 1990) and Rob2683) (among others) for more discussion.

“1 This is the preliminary (simpler) version of theiqueness condition in Kadmon (1990): 284, (30)d&inite
NP associated with a variablein DRSK is used felicitously only if for every mod#, for all embedding
functionsf, g verifying K relative toM, f(X)=g(X)".

2 The preliminary version of the uniqueness conditi® provided in fn41 above. The final version of the
uniqueness conditiois as follows: "Leta be a definite NP associated with a variafjléet K, be the local DRS
of a, and letk be the highest DRS sK.is accessible fror,,. andYl Ux. a is used felicitously only if for every
model M, for all embedding function§ g verifying K relative toM, if " XI B¢ f(X)=g(X) then f(Y)=g(Y)"
(Kadmon 1990: 293, (31)), wheBg := {X: $K' accessible fronk s.t.K't K andXl U}.
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the doctor is absolutely unique) and tle¢ativized uniqueness effects exhibited by donkey
anaphora that will be discussed in the following subsectioativized uniqueness follows
automatically in PCDRT from the interaction between the indeplydmotivated dynamic
meaning for generalized determiners andatwen condition contributed by singular donkey
pronouns.

5.2 Uniqueness Effects and Donkey Anaphora

The uniqueness effects associated with intra-sentential sirdui&ey anaphora are, by and
large, just as unstable as the ones associated with emtsssal singular anaphora.

On the one hand, the examples in (93) and (94) below (see Parsond4,9/3, where the
example is attributed to B. Partee, and Cooper 1979: 81, (60Yitenhiqueness effects,
more precisely: uniqueness effects relativized to each particalue of the drefi quantified
over by the generalized determimsery ‘.

93.Every “manwho hasa Y son wills him « all his money.
94.Every ' man who has a “ daughter thinks she v IS the most
beautiful girl in the world.
On the other hand, the examples in (95), 106)97), (98§* and (99) below (some repeated
from above), instantiating both weak and strong donkey readings, do nbit extiqueness
effectd®.

95.Every " farmer who owns a st U donkey beats it u -

96.Most" people that owned a st U slave also owned his u
offspring.

97.Every " driver who had a wki U™ dime put it ¢ in the meter.

98.No" parent with a wkiU' son still in high school has ever

lent him  the car on a weeknight.
99.Every U person who buysa " Y TV and hasa "' credit card

usesit  to pay for it u
100. Everybody Y who bought a "¥s™ U gage plant here bought
eight Y others along with it g e

3 See Heim (1990): 162, (49).
4 See Rooth (1987): 256, (48).

5 Kadmon (1990) is undecided with respect to examplke (95)/(96) and (i) below (see Kadmon 19907,30
(48)). Kadmon (1990): 307 takes these examplesxtob# uniqueness effects, while mentioning on the
following page that some informants disagree anehtt[(i)] as if it said 'at least one dog'; foeth, [(i)] doesn't
display a uniqueness effect" (Kadmon 1990: 308-309)

0] Most Y women who own a Y dog talk to it v

Kanazawa (2001): 391, fn. 5 also claims that redatlause donkey sentences always exhibit unigqsesféscts
and distinguishes them from conditional donkey seces, which do not contribute any form of uniqssne
Note, however, that the uniqueness intuitions aassat with relative-clause donkeys are much weéket all
present) when we consider examples withltiple donkey indefinites like (99), i.e. relative-claudenkey
sentences that are closer in form to conditionakdy sentences.

6 Kadmon (1990): 317 maintains that the donkey aomplin (100) does in fact contribute a uniqueness
presupposition, but the "speakers accept this ekatmrause it can't make any difference to truthditmns
which sage plant the pronoiinstands for, out of all the sage plants that a buymought (for each buyeq".
But, as Heim (1990): 161 points out, Kadmon's 'sugdaation' analysis (the connection with superatitn
treatments of vagueness is due to Mats Rooth -Hsé@a 1990: 160, fn. 11) makes incorrect predictiorith
respect to example (98) above: intuitively, sentef88) is falsified by any parent who has a sohigh school
and who has lent him the car on a weeknight evsaidf parent has another son who never got the wduich is

29



Intuitively, there is a clear contrast between the twis s¢ examples. Sentence (93), for
example, intuitively quantifies only over men that have a lsirgpn (i.e. relativized
uniqueness), while sentence (96), for example, quantifies @xar slvners in general and not
only slave owners that owned a single slave (i.e. no uniqueness)

In general, previous accounts of donkey anaphora are designed to atttamtor the first
set of examples (e.g. uniqueness accounts like Parsons 1978, @8@peiKadmon 1990
among others), or for the second set of examples (e.g. non-uniquenesats like Kamp
1981, Heim 1982, 1990, Neale 1990, Kamp & Reyle 1993 among others). Tihef goia

subsection is to argue that the availability méx / dist operators anditom conditions
enables PCDRT to provide a flexible account of donkey anaphora twhemdates both
kinds of donkey examples in a natural way.

Thus, what we need to account for is a three-way contrast bet({ijestrong, non-unique
donkey readings, e.g. (95) and (96) aboug,weak, non-unique donkey readings, e.g. (97)
and (98) above, and, finallyjii) unique readings (which, intuitively, conflate weak and
strong readings), e.g. (93) and (94) above.

The binary distinction between weak and strong indefinite astichn only partly capture this
three-way contrast. The other crucial — and independently atetiv- component that | will
invoke is that theatom presupposition contributed by singular number morphology on
donkey pronouns can be satisfied in different ways, more precisaiffeaent places in the
PCDRT representation associated with any particular dordwgrsce.

Recall that, for simplicity, | took thatom condition contributed by pronouns likem ;
it , etc. to be part of the assertion. The variable naturdookey uniqueness effects,
however, requires us to do away with this simplifying asswompti

So, let us treat thatom condition contributed by singular number morphology on pronouns
as a presupposition. We will then expect it to behave justdike other presupposition
introduced in the nuclear scope of a generalized determinerparticular, we would that
different loci in the representation will be available fatigfaction or accommodation of this
presuppositioff.

This is shown by the example in (101) below (a close varianeoéxamples in Karttunen &
Peters 1979 and Heim 1983): in principle, the presupposition thatriagons have a king,
which is triggered by the possessiie ,, can be accommodated relative to the global,
intermediate or narrow contexts of interpretation.

101. Every " nation cherishes its u King.
102. 11 Every " # $%&% $%  nation (
# &&"* cherishes its u king (.

However, as van der Sandt (1992) observes, the global resolution psssible because it
would render the drefi retrieved by the possessiits , unbound, violating the Trapping
Principle: "if a presupposition containing a variakles triggered in an environment whete
is bound by a quantifie®, the presupposition will be accommodated in such a wayxthat
remains bound b@" (Beaver & Zeevat 2006: 14).

Therefore, the only available resolution loci for the presuppositiggered by the possessive
its , are the intermediate and narrow contexts — and, intuitivelyrieatiings are acceptable
(a fact repeatedly noted in the literature): intermediaterantodation yields a reading to the

to say that it does make a difference in this aabieh son the pronouhim, in (98) stands for (for more
discussion, see also Geurts 2002: 145 et seqq).

47 See Karttunen & Peters (1979), Heim (1983), vanSdmdt (1992) and Beaver & Zeevat (2006) amongyman
others for more discussion.
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effect that every nation that has a king cherishes him, Witkd accommodation produces a
reading to the effect that every nation has a king and clesrism.

| propose to treat thatom presupposition contributed by singular donkey pronouns in a
parallel way. Global resolution is again not possible becausdr¢fie@naphorically retrieved

by the donkey pronoun becomes unbound. The remaining two possibilities are the
intermediate and narrow resolutions, which account for the variadilee of the donkey
uniqueness effects: intermediate resolution (in conjunction wittrang reading for the
indefinite) yields uniqueness, while the narrow resolution yiséslsantic number neutrality.

In more detail: consider the PCDRT representation for the stmog;unique donkey
sentence in (95) above, provided in (103) below (underlining is meantdicaie the

presuppositional status of thatom{u} condition). The narrow resolution of the
presupposition derives the intuitively correct, number neutealing: every donkey-owning
farmer beats every donkey s/he owns.

103. strong, non-unique donkey readings (narrow presupposition resolution):
[every,(dist([farmeK u}]; max” (dist([atom{u’}, donkeyu’}, owr{u, u}]))),

dist([atom{ u}]; [beafu, u}]))]

Consider now the PCDRT representation for the unique donkey sentenceabd@98) given

in (104) below. The intermediate resolution of the presupposition detivesntuitively

correct reading, i.e. the reading that exhibits relativizedueriess effects ("relativized" in

the sense that th&-son is unique relative to each value of the diefevery man who has

exactly one son wills all this money to his son.

104. unique donkey readings (intermediate presupposition resolution):
[every,(dist((mar{u}]; max“(dist(fatom{u’}, so{u?}, havdu, u}]))); [ atom{u?],
dist([will_all_moneyu, u}]))]
The uniqueness effects emerge as a consequence of the intebattieen thenax' operator
contributed by the donkey indefinit¢’ son and theatom{u’} presupposition contributed
by the singular donkey pronoumm , ; crucially, theatom{u’} condition is not embedded
under the nuclear scopkést operator. The relativized nature of the uniqueness effects follow
automatically from the fact that both the operatoax’ and theatom{u?} condition are
embedded in the restrictor efery Y,

Once again, PCDRT correctly predicts that uniqueness effpptsanonly when the dref
introduced by the indefinite is anaphorically retrieved. Iféhsrno donkey anaphora, e.g. in

“8 A historical note: Parsons (1978) considers thiquemess effects associated with the donkey semian®3)
above and suggests two different ways to captestifhe PCDRT account can be seen as an implerimentat
of the first suggestion: "One might suggest thatféeling of inappropriateness [of sentence (93mtaken to
be talking about men that have more than one somles explicitly from the use of the pronoun. Howudo
that work? Well, one purported meaning of 'a' ie'pin the sense of 'exactly one'. Usually thih@ught to be a
presupposition, implication, or implicature of th#erance rather than part of the content of whataiid. But
perhaps the use of a singular pronoun can makértpert part of the official content. The suggestiben is
that 'a' can mean either 'at least one' or 'exawtg). Normally it means the former, but certaiangmatical
constructions force the latter reading. The formeaxding is the ‘indefinite' one, and the lattethis 'definite’
one." (Parsons 1978: 19). To my knowledge, thegmiegccount is the first to take this suggestioioasly.

Parsons' second suggestion is the one that is taxdyy D-/E-type approaches that consider prondarise
numberless Russellian definite descriptions (e grldl 1990): "Sometimes 'the' doesn't mean 'exacidy, but
rather 'at least one' or 'every'. It means 'attleas' ineveryone must pay the clerk five dollansd it means
‘every'in you should always watch out for the other driv®@r something like this. So perhaps the treatnoént
pronouns as paraphrases is correct, but we hataloo the meaning of 'the' for the situation antiaFor
example, in our sample sentence we need to tteadonkey he owrasevery donkey he ownghis response
would involve specifying some method for determiniwhich reading ofthe is appropriate in a given
paraphrase; | haven't carried this out" (Parso@8120).
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Every farmer who owns a donkey is happy , there will be no uniqueness effects
— and no weak / strong donkey ambiguities for that matter. we obitairsame truth-
conditions, irrespective of which reading the indefinite atiws.

PCDRT does not decide which presupposition resolution (narrow vs. icli@ta)e is
preferred in a particular case — and correctly so, since thigpragmatic decision based on
various factors, including non-linguistic ones like world knowledge aivilst*®.

However, the present analysis predicts tloateris paribus the narrow resolution of the
presupposition will be preferred to the intermediate one wherhawve donkey anaphora
embedded under distributive generalized determiners éikery , no etc. since the

presupposition is automatically satisfied if it has narrowpstwhile, if the presupposition
has intermediate 'scope’, it needs to be accommd@ated

Finally, let us turn to the weak donkey sentence in (97) above.tWdaepresentations
corresponding to the narrow and intermediate presupposition resolutiprogiged in (105)

and (106) below. These representations derive identical truth aysditi hence, PCDRT
accounts for the fact that, intuitively, the donkey senten¢@7nhas only one interpretation.

105. weak donkey readings (narrow presupposition resolution):
[every,(dist([driver{ u}]; [ u]; dist([atom{u}, dimgu’}, havdu, u?}])),
dist(fatom{ u'l]; [put_in_metefu, u'}]))]
106. weak donkey readings (intermediate presupposition resolution):
[everyy(dist([driver{u}]; [ u]; dist([atom{u}, dimgu’}, havdu, ul])); [atom{u?],
dist([put_in_metefru, u}]))]

6 Comparison with Alternative Approaches

PCDRT differs from previous dynamic and static approaches talamg plural donkey
anaphora in a couple of respects. The first difference isepdmal: PCDRT explicitly
encodes the idea that reference to structure is as impagaeference to value and that the
two should be treated in parallel, i.e. both of them should be non-deistiaailly introduced
(see the definition of dref introduction in secti®rl above). This is in contrast to van den
Berg (1996), Krifka (1996b) and Nouwen (2003), where only value is nemrdi@istically
introduced, while structure is deterministic.

“9 Note that the PCDRT way of representing donkeyeseres allows — at least in principle — for one enoay
in which theatom{u'} can be narrowly resolved, namely in the nucleapscof the quantification but outside
the scope of thelist operator contributed by the generalized determiasrshown in (i) below. The reading
encoded by this representation can be paraphrasedery man who has a son actually has exactlysoneand
wills all his money to his son.
0] [every,(dist(mar{u}]; max“(dist(Jatom{u?}, so{u’}, havdu, u'}]))),

aton{ u'}]; dist([will_all_moneyu, u}]))]
Intuitively, this reading closely resembles theroa resolution' reading of sentence (101) aboveave it for
future research to determine if the reading ingiactually attested and, if so, how to provideaanount that
allows for two distinct narrow 'scope’ resoluticofsthe atom presupposition contributed by singular number
morphology on donkey anaphora.

0 This, of course, assumes that presupposition faetisn is in general preferable to presupposition
accommodation (see van der Sandt 1992 for moreigigmn).

However, we seem to need an additional principtpiireng theatom presupposition contributed by singular
pronouns to be resolved as highly as possible (phisciple should override the general preferenoe f
satisfaction over accommodation) if we want PCDRTcapture the fact that the only intuitively avhlia
readings for the discourge€’ man entered. Everyone U looked at him ., are the weak one (there is
a man such that he entered and everyone lookedhaiahd the unique one (a single man entered aad/ene
looked at him) —but not the strong, non-unique @weryone looked at every man that entered).
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The PCDRT analysis of reference to structured@ssoursereference to structure (i.e. in
parallel to discourse reference to values) also contrasts tidt analysis of reference to
structure by means of (dref's for) choice and / or Skolem functdtiteough such functions
could be used to capture (donkey) anaphora to structure, they would dwgaielev arity
depending on how many simultaneous anaphoric connections there arthegggare two
simultaneous anaphoric connections in sentences (2) and (3) aboefoihesince the arity
of the Skolem functions is determined by the discourse contekipuicds be encoded in the
database that stores discourse information, namely, in thenation state and not in the
representation associated with a lexical item, be itltin&key pronoun and / or its antecedent.

The second difference is empirical: the motivation for pliM@rmation states is provided by
singular andintra-sententialdonkey anaphora, in contrast to much of the previous literature
(van den Berg 1996, Krifka 1996b, Nouwen 2003 and Asher & Wang 2003 among others
which relies on plural and cross-sentential anaphora of thenstahtiated by (1) above.

Intra-sentential donkey anaphora to structure provides a much steoggerent for the idea
that plural info states asemanticallynecessary. To see this, consider anaphora to value first.
A pragmatic account is plausible for cases of cross-seritanaghora, e.g. iA man came

in. He sat down , the pronoure can be taken to refer to whatever man is pragmatically
brought to salience by the use of the indefinite in the firstesest However, a pragmatic
account is less plausible for cases of intra-sentential gaarkaphora: no particular donkey is
brought to salience iBvery farmer who owns a donkey beats it

Similarly, a pragmatic account of anaphora to structurelassipble for cases of cross-
sentential anaphora like (1) or (5) above. Consider sentence (b} #ua first conjunct
correlates each girl with the gift(s) that Linus bought for had the second conjunct
elaborates on this correlation — for each girl, Linus asked bekntate to wrap the
corresponding gift(s). That is, the wrapping structure isstlvee as the buying structure, but
the identity of structure might be a pragmatic addition to séimaalues that are unspecified
for structure (e.g. the second conjunct could be interpreted ciwvelyat However, a
pragmatic approach is less plausible for cases of intra-sextdotikey anaphora to structure
instantiated by (3) and (8) above.

Thirdly, PCDRT differs from the previous dynamic approaches to lpguna@phora insofar as

it models plural reference and plural discourse referencevadlistinct and independent

notions. The previous dynamic approaches basically fall into tagses based on the way in
which they conflate these two notions.

The approaches in the first class (van den Berg 1994, 1996, NouwenA2b@8,and Wang
2003 among others) make plural reference dependent on plural discdersaae i.e. they
allow the variable assignments to store only atomic indivelaald non-atomic individuals
can be accessed in discourse only by summing over plural infes.stBhese dynamic
approaches (much like the E-type approach in Neale 1990) find it diffcuwdapture the
intuitively correct truth-conditions of plural sage plant examfiles the one in (10) above
(see sectiols.5 below for a detailed discussion) and, to they extent they caredbg correct
truth-conditions, they fail to capture the intuitive parallelswieein singular and plural
(donkey) anaphora, e.g. between (10) and the singular sage plantexar®) or between
(3) and (8) above.

The approaches in the second class (e.g. Krifka 1996b, building on 8dr983 and Rooth
1987) make plural discourse reference dependent on plural referentiee central notion of
parametrized sum individualssociates each atom that is part of a non-atomic individtral wi
a variable assignment that 'parametrizes' / is dependem@abatom, e.g. the non-atomic /
sum individual under discussion might contain all and only the faatoens that are donkey
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owners and each farmer atom is associated with a variaimaeent that stores (relative to a
new dref) a donkey atom that the farmer owns.

Besides the fact that these approaches, just likpréheous ones, have difficulties with plural
sage plant examples and with the parallels between sinqudaplaral (donkey) anaphora,
they predict that we cannot access the dependent individugl$hi@donkeys owned by some
farmer or other)directly, but only via anaphora to and / or quantification over the sum
individuals they depend on. As sentence (26) above shows, this mmedgtincorrect: the
second sentence in (26) anaphorically retrieves the alligatsegutirectly and not as a
function of the girls they are dependent on.

Moreover, such approaches require an independent notion of coven(seearhple, Krifka
1996b) to account for the codistributivity effects associated with interpretation of
discourses likélhree “ soldiers aimed at five U targets. They uw!/ The
soldiers hit them « / the | targets °L The fact that PCDRT countenances
both notions of plurality, i.e. both non-atomic individuals and plural irdtest enables it to
encode covers by letting each assignmeint a plural info statd be such that the sum of
soldier atomsii aimed at and hit the sum of target ataris

The remainder of this section provides a detailed comparisore®etRCDRT and a variety
of previous approaches to donkey anaphora, weak / strong ambigundiasigueness effects.

The accounts of weak / strong donkey readings fall (roughly) inte tategories. First, we
have accounts that locate the weak / strong ambiguity atetred of the generalized
determiner (e.g. the determir@rery in the classic examplevery farmer who owns

a donkey beats it ); most dynamic accounts fall into this category, including Rooth
(1987), Van Eijck & de Vries (1992), Dekker (1993), Kanazawa (1994aubglso the D-/E-
type approach in Heim (1990). These approaches are discosssations.1

Second, we have accounts that locate the ambiguity at thledethe donkey pronoun, e.g.
the D-/E-type approaches in van der Does (1993) and Lappin & Frah88é4)j( these
approaches are discussed in secticd The hybrid dynamic/E-type approach pursued in
Chierchia (1995) is also discussed in this section.

Finally, we have an account that locates the ambiguitheatavel of the indefinite article,
namely van den Berg (1994, 1996). This approach is discussection€e3.

Subsection$.4 through6.8 discuss several kinds of donkey sentences that are edhelr or
rarely addressed in the previous literature. These senterecdseussed separately from the
above three-way classification because the problems they ofiese cut across the three
classes of approaches to weak / strong donkey anaphora.

The final subsection6(9) suggests that PCDRT can be seen as a unification of dynadhic a
D-/E-type situation-based accounts — a unification that extendsetimgirical coverage and
helps separate the linguistic issues genuinely at staketfrermore idiosyncratic, technical
aspects of these approaches.

6.1 Weak / Strong Determiners and Donkey Sentences with Nucle&cope Negation

We will first discuss approaches that locate the weakohgtambiguity at the level of
generalized determiners. This category comprises dynamioag®@s, e.g. Rooth (1987),
Van Eijck & de Vries (1992), Dekker (1993), Kanazawa (1994a, b) and thHet{pe
approach in Heim (1990).

®1 The first sentence in this discourse is basednoaxample in Kamp & Reyle (1993). The second semstés
from Winter (2000).
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Locating the weak / strong donkey ambiguity in the meaning of selegéweralized
determiners is a natural choice for dynamic approaches. Thisieisto the fact that, in
classical dynamic semantics (Kamp 1981, Heim 1982 and Kamp & R&@3), indefinites
do not have any quantificational force whatsoever, so all thih-tonditional effects
associated with donkey anaphora have to be built into whatever elemnteetenvironment
gives the quantificational force of the indefinite.

In contrast, the proposal pursued in this paper is that indefinitesdshewndowed with a
minimal quantificational force of their owni) (ust as in DPL (Groenendijk & Stokhof 1991),
they contribute an existential quantification) (vhat is new is that the indefinites can also
specifiy whether the existential quantification they introdgcenaximal or not, i.e. whether
they introduce in discourseomewitness set or thenaximal witness set that satisfies the
nuclear scope update.

I will put forth two arguments against taking meaning of seleajieneralized determiners to
be the locus of weak / strong donkey ambiguities.

The first one has to do with the syntax/semantics aspedieofnterpretation of donkey
sentences, in particular, with the requirement of (stdothpositionality. If we attribute the
weak / strong ambiguity to the determiner and we want to ddréventuitively correct truth-
conditions for the mixed weak & stong donkey sentence in (2) alvédasically need to
pack an entire logical form into the meaning of the generalizéztrdmerevery , which
needs to non-locally / non-compositionally determing: the readings associated with
different indefinites andii| their relative pseudo-scoffe- recall that, in, the weak indefinite
co-varies with the strong indefinite since the credit canl vary from book to book).

Besides non-compositionality, this strategy greatly increieaumber of lexical entries for
each determiner, e.g., depending on the number of simultaneous dordg@yors and their
relative pseudo-scope, we will haveevery ,, every " Y, every kY,

every ustr: u' >>wk: u" , every uWk: u" >>str; U etc.

In contrast, PCDRT locates the weak / strong ambiguithatlével of indefinite articles,
which requires only two distinct representation for the indefinitielar— or, if you will, a

single representation underspecified for the presence / absieaosax operator. Moreover,
the pseudo-scopal relation between the two indefinites in (2) fellvtomatically from the
fact that PCDRT uses plural info states, which store asd pa information about both
objects and dependencies between them that are introdut @tbdorated upon in discourse.

The second reason not to locate the weak / strong ambiguity getteralized determiners
has to with the semantics/pragmatics side of the intepzatof donkey sentences, namely:
(i) the variety of factors that influence which reading isceté in any given instance of
donkey anaphora andi)(the defeasible character of the generalizations comgldhiese
factors and the resulting readings. Some of these factors are:

the logical properties of the determiners — see Kanazawa (11994a

world-knowledge — see the 'dime' example in Pelletier & Schibh8&9) and, also,

the examples and discussion in Geurts (2002);

the information (focus-topic-background) structure of the sentence — see Kadmon
(1987), Heim (1990);

the kind of predicates that are used, i.e. total vs. pargalicates — see Krifka (1996a)
and references therein;

52 | call the semantic relation between the two iimi&fs in (2) pseudo-scope because, by the Codslina
Structure Constraint, the strong indefinite carsyoitactically take scope over the weak indefinite.
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whether the donkey indefinite is referred back to by a donkey pronoum Béserle
& Eqgli (198572,
Given the variety of factors that influence which readingeigcted in any given instance of
donkey anaphora and also the defeasible character of the getienad correlating these
factors and the resulting readings, | think that the most caatser hypothesis is to locate the
weak / strong ambiguity at the level of the donkey anaphoté dtsd let more general and
defeasible pragmatic mechanisms decide which meaning cieskla any particular case.

One of the most prominent accounts of donkey anaphora that locategedhke/ strong
ambiguity (or, more neutrally: the weak / strong variation) innfeaning of the generalized
determiners is proposed in Kanazawa (1994a, b) (but see also Heim Ti®®0gmainder of
this section is dedicated to the discussion of this account.

To begin, we should note that Kanazawa's account is ultimptatymatic, much like the
PCDRT indefinite-based account. In fact, except for thetfedtKanazawa chooses to make
generalized determiners — and not the indefinites — undersukfofi weak / strong readings,
all the observations below also apply to the PCDRT account.
"The primary assumption | make is the following: [ .The grammar rules in general underspecify the
interpretation of a donkey sentence.
Thus, | assume that, for any donkey sentence, themar only partially characterizes its meaning,
with which a range of specific interpretations eoenpatible. So the truth value of donkey senteirtes
particular situations may be left undecided bydhremmar. This may not be such an outrageous itea; i
may explain the lack of robust intuitions about kieysentences.
For the sake of concreteness, | assume that thergpetified interpretation of a donkey sentence Det
N' VP assigned to by the grammar can be represargegd an indeterminate dynamic generalized
determinelQ which is related to the static generalized deteem) denoted by Det and which satisfies
certain natural properties. [...]
Even if its interpretation is underspecified, ateane may be assigned a definite truth-value iciape
circumstances. [...] It is not unreasonable to supfbat people are capable of assessing the truik va
of a donkey sentence without resolving the 'vagsgnef the meaning given by the grammar when
there is no need to do so. [...] underspecificatianses no problems for people in assigning a truth
value to a donkey sentence in situations whereuttigueness condition for the donkey pronoun is
met."
(Kanazawa 1994a: 151-152)
In particular, the situations in which the model-level "uniquermsyition” is met are
precisely the situations in which the PCDRT weak and strong ng=sifor the indefinite
article are conflated: the weak indefinite introduces sontieess set which, by the model-

level uniqueness condition, is the only, hence also the maxintatss set.

Thus, just like PCDRT, Kanazawa's account defers the tasfeal / strong disambiguation
to pragmatics. The two accounts differ in what particular clxiitems should be
disambiguated — and Kanazawa's main argument for locating ttke/ eang variation at the
level of generalized determiners is that there is aahiel correlation between the
monotonicity properties of the determiners and the (most salieatling associated with
donkey anaphora.

Basically, if the direction of the monotonicity of the determénés the same in both
arguments (e.gno, which is"MON™, andtwo anda, which are- MON-), the donkey
anaphora is always weak, while if the direction of the moitynis different in the two
arguments (e.gevery , which isTMON-, andnot every , which is- MON™), the donkey
anaphora is preferrably strong.

%3 Apud Heim (1990).
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| agree with Kanazawa's observation that the strong donkey readima available with
indefinites liketwo anda as main determiners — and, as shown in seéti®below, PCDRT
captures this generalization.

However, the correlation between the direction of monotonicitycandte of donkey reading
makes two undesirable predictions. First, the deternamery should be associated only —
or preferrably — with strong readings. But the well-known dimemg}a shows that this
monotonicity-based bias for strong readings is easily trumpedHy wnowledgé”.

Second, the monotonicity-based bias can be systematicallyiduesrr for most other
determiners in a particular kind of construction that involves nusleape negation This
observation — together with the above list of five unrelatetofs that influence the choice
between weak and strong readings — provides support for the arguablycomservative
hypothesis that the source of the weak / strong ambiguity shouldchted in the donkey
anaphora itself and not in some other element in their ling@stironment.

| use "nuclear scope negation" as a cover term for negéives, e.g. sentential negation or
negative verbs likdail , forget andrefuse , that occur within the nuclear scope of a
quantification and that semantically take scope over the oteereeks in the nuclear scope.
To my knowledge, the only examples of nuclear scope negation skscus the previous
literature are the ones provided in (107) (see van der Does 1993: 1§, (208) (see
Kan?l\;gwa 1994a: 117, fn. 16), (109) and (110) (see Lappin & Francez 19942248y,
below™.

107. A boy who had an " apple in his rucksack didn't give it u
to his sister.
108. No man who had a " credit card failed to use it u

109. Every person who had a “ dime in his pocket did not put
it , into the meter.

110. Every person who had a Y dime in his pocket refused to put
it , into the meter.

The generalization that seems to emerge is that nuclear segpéion requires the strong
donkey readiny. Sentence (107) is interpreted as asserting that there istennseich that,
for every apple in his rucksack, he didn't give that apple to his siSemtence (108) is
interpreted as asserting that no man is such thaevinycredit card of his, he failed to use
that card, i.e. no man failed to use every credit card of his eqaivalently, every man used
some credit card or other.

The examples in (107) and (108) form minimal pairs with sentencé3 &htl (112) below,
where there is no nuclear scope negation and where the mest siankey reading is the
weak one. The examples in (109) and (110) contrast in the same thahevclassical weak
reading example in Pelletier & Schubert (1989).

111. A boy who had an “ apple in his rucksack gave it u to his
sister.
112. No man who had a " credit card used it u (to pay the bill).

** For more discussion, see Kanazawa (1994a): 12&d@45eurts (2002).

5| am grateful to Hans Kamp (p.c.) for pointing dotme that there seems to be a systematic coamelat
between sentential negation and donkey readingst bfahe empirical observations in this subsecéorerged
during or as a result of our conversations.

% Geurts (2002) also mentions the examples dueraleaDoes (1993) and Kanazawa (1994a), but heussli
that "such examples are hard to find" (Geurts 2032).

" See Lappin & Francez (1994) for observations plaént towards the same generalization (p. 408 itiqdar)
and for a critique of Kanazawa (1994a) based oteseas (109) and (110) (pp. 410-411)
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We can observe a similar contrast for non-monotone intersectieerdeers of the form
exactly n , which Kanazawa (1994a) also takes to favor the weak readingmobke
salient reading of (113) below is the strong donkey reading: exaailynen are such that, for
everycredit card they had, they failed to use that card. The sadisht reading of (114) is the
weak one: exactly two men ussdmecredit card they had.

113. Exactly two men who had a Y credit card failed to use it u
/ didn't use it o / forgot to use it u-
114. Exactly two men who had a Y credit card used it u-
The same observation applies to tmy -based donkey examples in (115) and (116) below
and to the pairs ot least n -,at most n - andmost-sentences in (117)-(118),
(119)-(120) and (121)-(122).
115. Only two men who had a Y credit card failed to use it ul
didn't use it v / forgot to use it u-
116. Only two men who had a Y credit card used it u-
117. At least two men who had a Y quarter put it u In the meter.
118. At least two men who had a Y quarter refused to put it uin
the meter / forgot to put it u In the meter.
119. At most two men who had a Y quarter put it u In the meter.
120. At most two men who had a Y quarter refused to put it uin
the meter / forgot to put it u In the meter.
121. Most men who had a Y nice suit wore it v at the town
meeting.  *®
122. Most men who had a " nice suit refused to wear it u at the
town meeting / forgot to wear it u at the town meeting /
didn't wear it u at the town meeting.

In contrast, note that negation with scope over the entire donketifgqpadion does not have
a similar strengthening effect, as the examples in (123),) (284 (125) below show.
Consider (124) for example: its strong reading is that not everywharhad a credit card is
such that, foreverycredit card he had, he used that card to pay the bill sserteon that
borders on triviality. Intuitively, sentence (124) asserts tizdtevery man who had a credit
card usedomecredit card of his to pay the bill — or, equivalently, tihatre is a man who had
a credit card and who didn't use any of his cards to payhéaveak donkey reading.

123. Not every man who had a Y dime put it u In the meter.

124. Not every man who had a Y credit card used it u to pay the
bill.

125. Not every person who buys a “ book on  amazon.com and has
a" credit card uses it « to pay for it u-

However, just like the other generalizations about the distribufieveak vs. strong donkey
readings proposed in the literature, the correlation between nsclg@e negation and strong
donkey readings is not without exception. A wide-scope negation caheetdrengthening
effect of nuclear scope negation, as the examples in (126)1aA) lfelow show. Note also
that the weak donkey sentences in (126) and (127) below and the od@8)in(124) and

(125) above show thatMON  determiners likaot every  andnot all reliably tolerate
weak readings, contra Kanazawa (1994a): 118 et seqg.
126. Not every man who had a Y credit card failed to use it u-

%8 This example is based on Kanazawa (2001): 386, (17
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127. Not every man who had a nice suit refused to wear i tyat
the town meeting / forgot to wear it u at the town meeting.

All these examples indicate that, if there are any cdioela between negation and weak /
strong donkey readings or between monotonicity properties and weak / stomkgy
readings, these correlations are only defaults and cannot héy land deterministically
established by taking into account only one particular item, the iggeneralized determiner
(as Kanazawa argues) or the nuclear scope negation. We mseduitaneously take into
account various lexical items and, in addition to this, factoes different nature, e.g. world
knowledge about how credit card payment normally happen or about how peophldiynorm
wear their suits (not all of them at the same timenéf/they are very nice).

I will conclude this section with the example in (128) below, whicbvides one more

exception to the correlation between nuclear scope negation and cirtdrey readings. The

most salient reading of (128) is that every man who placed aseitn the belt took back
every suitcase after it was X-rayed, i.e. no man who placggitcase on the belt failed, for
somesuch suitcase, to take it back, i.e. the weak donkelnga

128. (At the airport "self check-in", where customers placerthaitcase / suitcases on
the belt to have them X-rayed:)
No man who placed a " suitcase on the belt forgot to take
it y back after it v was X-rayed / failed to take it . back
after it u was X-rayed.

| leave for future research an analysis of the defaulelations between donkey readings
and nuclear scope negation — but | hope to have establishedethvatdtile nature of weak /
strong ambiguities makes the indefinite-based PCDRT accourg plausible than the
alternative strategy of locating these ambiguities éngneralized determiners.

6.2 Weak / Strong Pronouns and Donkey Sentences with DP Conjunactis

D-/E-type accounts of donkey anaphora fall into two categorids neipect to the problem
posed by weak / strong ambiguities. If they address the proltlath(a.g. Neale 1990 and
Elbourne 2005 do not), they either locate the weak / strong ambiguityg meaning of the
generalized determiner, e.g. Heim (1990), or in the meanitigeadonkey pronoun, e.g. van
der Does (1993) and Lappin & Francez (1994).

In this section, | will focus on accounts that take the donkey pronob@ te source of the
weak / strong ambiguity — in particular, the account in Lappin &¢ea (1994), but the
general argument also applies to van der Does (1993).

Lappin & Francez (1994): 403 propose to analyze donkey pronouns as functions from
individuals toi-sums (i.e. individual sums, a.k.a. plural / sum / non-atendgiividuals), e.g.,

in the classical donkey exampierery farmer who owns a donkey beajsthe pronourit
denotes a functior that, for every donkey-owning farmey returns some-sum f(x) of
donkeys thak owns, i.e. the sum of some subset of the donkeyx thahs.

Strong donkey readings are obtained by placing a maximality cionsbra the functiort,
which requires to select, for eackin its domain, the supremum of its possible values, i.e., in
the case at hand, the maximaum of donkeys that owns. Weak donkey readings are
obtained by suspending the maximality constraintfii®.a choice function from to one of
thei-sums of donkeys thatowns.

I will use donkey sentences with DP conjunctions in subject posiker{129) to distinguish
between the D-/E-type strategy of locating the weak / staomigiguity in the donkey pronoun
and the PCDRT strategy of locating it in the donkey indefiniteté®ee (129) is a mixed
reading donkey sentence — its interpretation is that every compankirtad a Moldavian

39



promotedevery Moldavian it hired within two weeks, while there is no company tived
some Transylvanian and promowemeTransylvanian it hired within two weeks.

129. (Today's newspaper claims that, based on the most reatstics:)
Every Y company that hired a Y Moldavian man, but no u
company that hired a U Transylvanian man promoted him u
within two weeks of hiring.

The crucial aspect of sentence (129) is that, intuitivélg,9ame pronoit is anaphoric to
both indefinites. This example is problematic for approachesldbate the weak / strong
ambiguity in the donkey pronouns (e.g. Lappin & Francez 1994 and van der1D88)
because there is only one pronoun in (129), but two distinct donkey readinas it,
assuming that there are no covert syntactic manipulations dupdiddiee donkey pronoun,
either this pronoun is subject to the maximality constraint, héndelivers only strong
donkey readings, or the maximality constraint is suspended and theuprdelivers only
weak readings.

Sentence (130) below makes the same point as (129) — the ontgriifas that, in (130), we
conjoin two DP's headed by the same generalized deterfhiieample (130) can be
felicitously uttered in the following context: there is this Sunéy where, among other
things, people come to sell their young puppies — and they do want fiol gétall of them
before they are too old. Also, the fair entrance fee isdatlar. Now, the fair rules are strict:
all the puppies need to be checked for fleas at the gataatiss same time, the one dollar
bills also need to be checked for authenticity because of the faaxymonnayeurs in the
area. So:

130. Everyone “ who has a “ puppy and everyone “ who has a Y
dollar brings it « to the gate to be checked.

The most salient interpretation of sentence (130) is that @aential seller bringall her
puppies to the gate to be checked, while every potential megzls to bring onlgne of her
dollars, i.e. anaphora topuppy Y is strong, while anaphora#&’” dollar  is weak.

The sentences in (129) and (130) pose an even more severe probieentfgibrid approach
to weak / strong ambiguities proposed in Chierchia (1995), whemgdalk reading is derived
within a dynamic framework and the strong reading is attributedQi@E-type reading of the
donkey pronoun. Given that Chierchia (1995) agrees with the observatiax#maples like

(129) and (130) above involve a single pronoun (he actually uses egzaphpiie same form
to argue for a semantic as opposed to a syntactic approach to donglegrahahis approach
is faced with the problem of deriving, by means of a single prgnimum different donkey

readings which are furthermore claimed to involve two differkmds of semantic

representations for the pronoun.

One more move is still possible for the D-/E-type approach of bagpFrancez (1994).
Following a suggestion in Chierchia (1995): 116-117, the donkey pronouns in (129) and (130
can be taken to denote the union of two different functions, a meameahat is contributed

by the first DP in their respective sentences and a nonmmagxchoice-based one that is
contributed by the second DP.

However, this strategy does not always work because the unidmoofunctions is not
necessarily a function. In particular, suppose that, in (188)véry same companyhired
both a Moldavian man and a Transylvanian man; the first functiorretilin the Moldavian
man as value for the argumentvhile the second function will return the Transylvanian man,

%9 Example (130) is based on an example due to Saming (p.c.).
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so the result of their union is not a function and, therefore, soitable kind of meaning for
a donkey pronodfi

PCDRT can account for mixed reading DP conjunction donkey sententssutwany
additional stipulations — we only need to specify, for each indefimhether it receives a
weak or a strong reading. The dynamic meaningafad (or but ), which conjoins two
dynamic quantifiers of typeef)t in (129) and (130), is easily obtained based on the static
definition of generalized conjunction in Partee & Rooth (1983) (seeAppmendix for
details). The compositionally obtained representation for sent@@8@ i€ provided in (131)
below; as the reader is invited to check, this representagamed the intuitively correct
truth-conditions.

131. [every,(dist((companyu}]; max”(dist(Jatom{u?}, moldaviaqu?}, hire{u, u?])),

dist([atom{u’}, promotd u, u}]))];
[noy-([companyu"}]; [ u]; dist(Jatom{u’}, transylvaniagu’}, hire{u", u}]),
dist(Jatom{u’}, promotd u”, u}]))]

Moreover, the PCDRT account also predicts that the samanitdefannot be interpreted as
strong with respect to one pronoun and weak with respect to anotiwrunless the two
readings concide, which happens only if there is only one possibleswitoethe indefinite
and, therefore, only one possible witness set (the singlet@org@ining that witness) which,
trivially, is also the maximal witness set.

This prediction seems to be borne®authe donkey sentences in (132) and (133) below are
felicitous only if every man under consideration bought exactly orieosinad exactly one
credit card. To put it differently, sentence (132) is infedig#t in a situation in which every
man bought two suits, a grey one and a black one, and they woreyhgigs at the morning
party and the black suites at the evening party. Similadgtesice (133) is infelicitous if
every man has a MasterCard and a Visa and they use thsierfards to pay for the food
and their Visas to pay for the drinks. In each sentence, the tmouyons intuitively refer to
the same entity.

132. Every man who bought a Y suit wore it v at the morning
ceremony, but refused to wear it u at the evening party.

133. Every man who had a " credit card used it u to pay for the
food, but didn't use it u to pay for the drinks.

0 We can take the function union approach one sigpdr and assume that, when we take the uniowof t
functionsf andf', we require the resulting function to return, &myx that is in the domain of bothandf', the
sum of the individual$(x) andf'(x). This "union & sum" strategy could yield the @t truth-conditions for
example (130) where, for a persarx brings to the gate to be checked every individuahei-sum formed out
of X's puppies and one gf dollar bills — but it will not yield the intuitely correct truth-conditions for (129).

Moreover, the "union & sum" strategy (and D-/E-tygmgproaches in general) predict that the sum shbeld
available for subsequestngular cross-sentential anaphora — if the function thrat/ides the meaning of the
pronoun is salient enough the first time aroundshbuld still be salient enough immediately aftedsga
However, subsequent singular anaphora to puppwgdslims is unacceptablEveryone who has a “

puppy and everyone who has a Y dollar brings it u to the gate to be checked.
#They do so because the rules of the fair require t hat it , (should) be
checked .

Subsequent plural anaphora, however, is perfecttetable -- to see this, replaite, with they , in the
second sentence of the discourse above — but theme obvious way in which D-/E-type approaches can
account for this asymmetry between singular andapldonkey anaphora with split antecedents. In resit
PCDRT can account for this asymmetry without angitamhal stipulations; for more details, see thscdssion

of donkey anaphora with split antecedents in se&i6 below.

®1| am indebted to Roger Schwarzschild and Stanégr® (p.c.) for emphasizing the need for suchrgnmaent
and to Sam Cumming and Will Starr for the accefitghudgments.
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In contrast, the D-/E-type analysis in Lappin & Francez (199w [foints also applies to the
hybrid approach in Chierchia 1995) incorrectly predicts that sesggii82) and (133) should
be felicitous even in the non-unique scenarios described above. Nuothihvgse approaches
forces a unique reading for (132) and (133) and nothing requires the two promaath
sentence to refer to the same entity.

6.3 Weak / Strong Indefinites and Mixed Reading Donkey Sentences

Let us turn now to the approach in van den Berg (1994, 1996), whichsji&EDRT, locates
the weak / strong donkey ambiguity in the meaning of the indesini

There are various formal differences between van den Beygianilc Plural Logic (DPIL)
and PCDRT, e.g. DPIL is formulated in three-valued logic,diles not provide a
compositional interpretation procedure for natural language discoldBés,acknowledges
only discourse-level pluralities, lexical relations are imteted collectively at the discourse
level and not distributively, the introduction of new dref's treealies and structure
asymmetrically (only values are introduced non-determinit)éaletc. | will ignore all these
differences hefé and focus on the only two that are directly relevant to thigemat hand,
namely the DPIL definition of maximization and the analys$isilogular indefinite articles.

The DPIL notion of dynamic maximization (see van den Berg 1994: 15 af#bvan den
Berg 1996: 139, (3.1)) is different from the PCDRT notion in one impbrespect: it is is a
weaker version of thenax' operator insofar as it does not require the existence of a
supremum — it simply requires an output state to non-determatigtistore a (locally)
maximal se€t. A PCDRT rendering of DPIL maximization is given in (134) belowere' '
stands for strict inclusion. This two operators stand ingfeion given in (135) below.

134. max-wk'(D) := s Jst ([u]; D)IJ U@$K(([u]; D)IK Uudl uK)

135. max(D) I max-wk"(D)
DPIL crucially requies the weaker form of maximizatimax-wk" (as opposed to the PCDRT
one) to be able to account for weak / strong ambiguities. Hsemdor this is that DPIL takes
indefinites to be generalized quantifiers and generalized quastifrer defined in terms of
maximizatio®> — hence, a maximization operator is used to give the meanibgtiofweak
and strong donkey indefinites.

62 A PCDRT rendering of the definition of new drefrisduction in van den Berg (1996) is provided jnb@low.
Unlike the PCDRT definition in (20) above, this idifon treats structure deterministically. In faas shown in
(i), van den Berg's random assignment can benddfiin terms of the PCDRT random assignment and the
enough_assignmentgondition in (ii); enough_assignmentss a closure condition closely related to Axidm
(Enough assignments) of Dynamic Ty2 (seeAppendix for the exact definition of this axiom). It follaxfrom

(iii) that the two definitions are related as shawiiv) below.

0 {u= e Jo $X BE={js $id 1G[Uj Uujl X)) \
(ii) enough_assignmenfai} ;= g " X ul™ igl 1($i'sl 1(i[u]i" U ui'=x))
(iii) {u}:= lg Je I[u]d Uenough_assignmentsi}J,
i.e. {u} := [u|enough_assignmenfai}] in DRT-style abbreviation.
(iv) {up I [u].
%3 See chaptes in Brasoveanu 2007 for a more detailed comparison.

% For example, assume that if we update a giventima statel with a DRS of the formy]]; D, we get three
possible output statek, J, andJ; such thauJ;={a}, ub={a, b} and uk={a, c}. The PCDRT supremum-based
form of maximization will simply discard the inpirtfo statel altogether because there is no supremum in the
set {ud;, uk, ulsl. The weak, maxima-based form of maximization waltain the input info stateand the
corresponding output statésandJs, but notJ;.

% See chapted in Brasoveanu (2007) for a similar PCDRT definitiof dynamic generalized quantification —
which, crucially, does not include indefinites.
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In the case of weak indefinites, however, DPIL needs to nizetridne maximization effect
(since people usually do not patl their dimes in the meter), so an additiosaigular
condition (basically the same as the PCD&RAm{ u} condition) is added, which requires the
weak indefinite dref to store a singleton set relative taueapinfo state. Obviously, this can
work only in tandem with weak maximization, since strong maxinazaigether with the
atom condition requires model-level uniqueness and yields the Russeibfysia of definite
descriptions, not the desired weak donkey indefinites.

The DPIL meanings for weak and strong indefinites are provideti3®B) elow, rendered in
a compositional PCDRT format for ease of comparison. The twaingsacorrespond to the
DPIL collective and distributive existential quantification pestively (see van den Berg
1994: 18-19 and van den Berg 1996: 158-159, 163-164).

136. A PCDRT version of van den Berg's analysis of weak / stronigdefinites:
weak indef'sa™ ¥ Pe. P'e. max-wk'([atom{u}]; P(u); P'(u))
strong indef'sa" Pet. P'et. max-wk"(dist([atom{u}]); dist(P(u)); dist(P'(u)))
The DPIL analysis can account for simple instances of wettkng donkey ambiguities, but
it does not generalize to mixed weak & strong donkey sentetkee)i above. The reason is
that DPIL weak indefinites always introduce singleton sets,engdghtence (2) is compatible
with situations in which the value of the weak indefirité " credit card is different
for different values of the strong indefinigg™ " book , i.e. with situations in which the
credit cards vary from book to book. The DPIL analysis incdyrgetirs all theu'-books with
the samau"-credit card — as shown by the update in (137) below (simplifisddban various
PCDRT equivalences), which represents the restrictor afubatification in sentence (2).
137. [persof u}]; max-wk“(dist([atom{u}]); [ booK u’}, buy{u, u?}]);
max-wk" ([atom{u"}, c.cardu"}, havqu, u"}])
Moreover, extracting the strong indefini#®”™ Y book out of its VP-conjunct and
syntactically scoping it over the weak indefing®< " credit card is not possible
because the resulting syntactic structure violates the Coor@tratgture Constraint.

I will conclude this section with the observation that DPIL cpuhdprinciple, provide an
alternative analysis of mixed weak & strong donkey sentendewdie extended with a form
of anaphoric / relativized atomicity of the kind defined in (1B8low. If theatom condition
contributed by the weak indefinite is relativized to the strong indefithe value of the weak
indefinite will vary with the value of the strong indefinite and will be able to adequately
represent the restrictor of the quantification in sent¢2geas shown in (138) below.

138. [persodq u}]; max—wk“Kdist([atom{ ul]); [ booK u}, buy{u, ul));

max-wk" ([atomy{u"}, c.card u"}, haveu, u"}])
139. atomy{u'"}:= s 1P @ U" xd u'l(atom(Au"ly=y)),
wherely- = {id 1: u'i=x}.

This DPIL analysis, however, lacks independent motivatiam.tli@ theoretical and formal
side, the meaning of weak indefinites is needlessly involtrexy. contribute a maximization
operator whose (weak) maximization effect is effectively radiatrd by theatom condition.
The only motivation for this is the uniform treatment of weak atrdng indefinites as
generalized determiners, which can be independently shown tounawedcome empirical
conseqguences, as discussed in se@&i8below.

On the empirical side, it is not clear how to justify thae indefinitea”™ " credit
card in sentence (2) contributes an anaphoric condatom,{u"}, despite the fact that it is
not anaphorically dependent in any obvious way on the strong indegfind book .
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6.4 Interactions between Donkey Anaphora and Quantifier Scope Ampguities

This subsection shows that, unlike various D-/E-type approachedorikey anaphora,
PCDRT can account for donkey sentences that have an additional euahtifardinal
indefinite in the nuclear scope of the main generalized quantificalike (140) (based on
Kanazawa 2001: 397, (63a)), (141) and (142) below.

140. Every Y man who brought a st W friend to the party
introduced him tofour "' people.

141. Every Y man who brought a sttt U friend to the party
introduced him toevery Y movie star there.

142. Every Y man who brought a st U friend to the party
introduced him | to exactly two " movie stars.

Such donkey sentences pose problems for D-/E-type accounts of donkey antgator
analyze donkey pronouns as plural / sum individuals (e.g. Lappin & Frd8@d and Krifka
1996a) or as covert (universal) quantifiers (e.g. Neale 1990 anderaDoes 1993) because
these accounts predict readings that are not available.

In particular, the only intuitively available reading for (140}hat every man who brought a
friend to the party introduced each and every friend he brought topfeaple (possibly
different from friend to friend) — that is, if we ignore thadig wherdour "' people

has widest scope, i.e. it scopes over the quangifiery “ man ©°

As Kanazawa (2001): 397 observes, (140) does not allow for a curaulatirpretation (in
the sense of Scha 1981) of the form: every man who brought one ofrieods to the party
introduced them (possibly as a group or in subgroups) to four people desu@ or in
subgroups). However, sum-based D-/E-type approaches (Lappin & Erb®@é and Krifka
1996a among others) predict that such a cumulative interpretsigwailable.

A similar problem is posed by example (142), the only intuitivebilaile reading of which
is that every man who brought a friend to the party introduced eietd fito exactly two
movie stars, pOSSIb|y different for different friends — agaiilgnore the reading in which
exactly two Y movie stars has widest scofé Crucially, each friend was
introduced to no more than two movie stars.

However, D-/E-type accounts that take donkey pronouns to be coverer@al)vquantifiers
(Neale 1990 and van der Does 1993 among others) predict that a thimgrehould be
available, in whichexactly two " movie stars takes scope over the donkey
pronoun, that is: for every man that brought a friend to the pheye are only two movie
stars to which every single friend was introduced — but any particidad might have been
introduced to more than two movie stars.

PCDRT correctly predicts that the donkey sentences in (1)) @nd (142) have only one
reading (ignoring the reading in which the embedded quantifier taldest scope). The
representations for (140) and (142) are provided in (143) and (144) betoplified in
various ways) — and, as the reader can check, these rdptEses derive the intuitively
correct truth conditions. The two crucial components of the PCDRlysis are:ij the dist
operator contributed by the determirerery " that scopes over the entire nuclear scope

% For simplicity, | assume that the cardifalir "< has a weak reading; the strong reading yieldstiicin
truth conditions for the example under discussion.

®7 This reading might become more salient if a fagticonstruction is used, e very man who brought
a friend to the party introduced him to exactly two of the movie stars
there .| am grateful to Roger Schwarzschild for thisevation (p.c.).
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update, i.e. over both the singular donkey pronoun and the embedded quAaifidmnal
indefinite, andi{) theatom{u'} condition contributed by the singular donkey prontim . .

143. [every,(dist((mar{ u}]; max(dist((atom{u?}, friend{u’}, bring_to_partfu, u?]))),
dist([atom{u’}]; [u"]; dist([4_atomgu"}, persoqu"}, introd{u, u', u"}])))]

144. [every,(dist((mar{u}]; max‘(dist((atom{u’}, friend{u’}, bring_to_partyfu, u'}]))),
dist([atom{u’}]; [ exactly_twaq,([m.stafu"}], [ introd{u, u’, u"})])]

6.5 Plural Sage Plant Examples

The well-known sage plant example in (9) above and its plural couriterfa0) — repeated
with minor modifications in (145) and (146) below — provide furtherams¢s of donkey
anaphora interacting with embedded quantifiers. These examplesihigvene intuitively
available reading, with the embedded quantifaght “ other  sage plants and
seven " other , sage plants having narrow scope with respectaeerybody “
(they cannot take widest scope because theulneftrieved byother  is 'bound' by the
donkey indefinites /two ! sage plant  /s).

145. Everybody “ who bought a “ sage plant here bought eight u
other , sage plants along with it u -

146. Everybody Y who bought two Y sage plants here bought
seven ' other  sage plants along with them u

Plural sage plant examples like (146) above pose problems for alppsdhat acknowledge
only one kind of plurality, be it domain-level (e.g. Neale 1990, La@pFrancez 1994 and
Krifka 1996a) or discourse-level (e.g. van den Berg 1996 and Asher i8g\8@03). These
approaches can account for singular sage plant examples like (L46aking use of a
distributivity operator (domain-level or discourse-level, as ¢hse may be) over the plural
individual stored by drefi' and consisting of all the purchased sage plants. However efor th
plural example in (146), we need to 'distribute’ over the purchasgdmants in such a way
that we look at all theairs of sage plant atoms (and not at individual sage plants) — asd it i
not clear how to define such an operator or what item in @et@ibutes ft2.

Moreover, if the above mentioned accounts were to be extended semihcan account of
plural sage plant examples, the necessary additions would obseurgardlel between
examples (145) and (146): intuitively, their interpretation proceetise same way, modulo
the fact that donkey anaphora is singular in one case andlipltima other.

The fact that PCDRT acknowledges both domain-level and discoweeplaralities enables
us to account for both kinds of examples in way that captures theviatparallel between
singular and plural sage plant anaphora. The representationdif(sonin various ways) of
discourses (145) and (146) are provided in (148) and (149) Helow

147. other Ve. [Other{V}],
whereother{u’} := s {Xe XEAul Uatom(x)} C{x" x'EAu'l Uatom(x)}=@.
148. [everyy([persod u}]; [ uT; dist([atom{u’}, s.plan{u’}, buy{u, u}]),
[u"]; dist([8_atomdqu"}, other{u"}, s.plan{u"}, buyu, u"}, atom{u?}]))]
149. [every,([persod u}]; [ uT; dist([2_atomqu'}, s.plan{u’}, buyu, u?]),
[u"]; dist([7_atomqu"}, other{u"}, s.plan{u"}, buy{u, u"}]))]

% For a more detailed discussion of the ‘plural gaigst’ issue, see Kanazawa (2001): 393 et sedth (@spect
to domain-level plurality approaches) and van desrgB(1996): 164-165 (with respect to discoursedleve
plurality approaches).

9 For simplicity, | take all the indefinitesaf{ , eight " , two" and seven ' ) to be weak, but any
combination of weak / strong readings yields idgaittruth conditions.
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6.6 Donkey Anaphora with Split Antecedents

Approaches that acknowledge only one kind of plurality (e.g. Neale, 199pin & Francez

1994 and Krifka 1996a on the one hand and van den Berg 1996 and Asher & Wang 2003 on
the other hand) face a similar 'distributivity' problem with dgnkxamples like the one in

(150) below (repeated from (37) above). The plural donkey promeyn, * in (150) has

two split antecedents, both singular, and the sentence intuitjuelytifies over all the plural
individuals that consist of two atoms, one being uhspeaker and the otheruafriend (for

every suchu-friend). Once again, it is not clear how the above mentioned ap@®aan

define an operator that would 'distribute’ over such pairs of atomwizatdparticular lexical

item contributes such an operator.

150. Every " man who introduced a U friend to me U thought
weuae U had something in common.

In PCDRT, however, we can distribute at the discourse ldyel(eans thelist operator
contributed by the determinevery " ) over domain-leveli"-pluralities (contributed by
the pronounweya, " ). The compositionally obtained representation for sentence (150) is
provided in (152) below and, as the reader is invited to cheskrepresentation derives the
intuitively correct truth conditions.

151. mée" Pet. [U' | u'=Speakel;, P(u") °

152. [every,~(dist((mar{u™}]; max‘(dist([atom{u}, friend{ u}];

U' |u'=Speakerintrod{ u™, u, u}]))),
dist([u" |u"=uAu', think_smth_in_commén", u"}]))]

6.7 Donkey Anaphora and Exceptional Wide Scope

Consider the donkey sentence in (153) below, where the donkey pribnguis syntactically
trapped in the relative clause that is part of theioéstrof most " .

153. Every " linguist who works on a st U difficult problem is

interested to read most " papers that were written about

it .
The structure of (153) is similar to the structure of thd-Ww@wn examples of exceptional
wide scope indefinites, e.gvery Y linguist studied every U conceivable
solution that some " problem might have X In particular, we are interested in
the intermediate scope reading of this sentence, namely. kvguist is such that, for some
problem (possibly different for different linguists), the lingusstdied every conceivable
solution that the problem might have.

The availability of this reading, i.e. the fact that theefinitesome" problem can scope
over the quantifieevery “ solution despite being syntactically trapped in its restrictor,
poses problems for independently motivated, syntactically ecesiriscoping mechanisms,
e.g. Quantifier Raising / Quantifying-In. Moreover, the asialyf this reading is often taken

% Where Speakeris a designated discourse referent that is inteduby default at the beginning of any
discourse and that stores the speaker / authdrabfdiscourse, e.g., if Dobby is the speaker, therdiscourse-
initial update will have the formSJpeakell SpeakerDobby], whereDobbyis a specific discourse referent, i.e.,
basically, a rigid designatoDobby := | is. dobby. See Bittner (2007) for more discussion of sucrtsip
updates in a related dynamic framework.

"l Exceptional wide scope was first noticed in Farks®31) and Fodor & Sag (1982); see Abusch (1994),
Reinhart (1997), Winter (1997), Kratzer (1998), &bhia (2001) and Schwarzschild (2002) among otfars
more discussion. The example in the text is froreftehia (2001).
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to require additional machinery, e.g. special quantifierageror movement mechanisms,
choice-function variables and / or bound implicit arguments.

The donkey sentence in (153) poses parallel problems for D-/E-typeaapps that analyze
donkey pronouns as sum individuals (e.g. Lappin & Francez 1994 and Krifka)1996s
covert (universal) quantifiers (e.g. Neale 1990 and van der D&f%). To see this, note that
the only intuitively available reading for (153) is the followirigr any given linguist, for
each difficult problem s/he works on (i.e. the donkey anaphora is stmothgnterpreted
'distributively"), the linguist is interested to read magteys written about it.

In particular, sentence (153) is not true in a situation in whichLirgguist works on two
difficult problems, namely donkey anaphora and weak crossoversféauat there are seven
papers exclusively about donkey anaphora, seven paper exclusivelyvabéutrossover and
three papers about both topics, adding up to seventeen paperswtanloare about donkey
anaphora and ten of which are about weak crossover. Joe Lingntsttowaead only the three
papers written about both topics and he is not interested in ang ofhtér papers. Sentence
(153) is false in this case because three papers are not ntbstteh papers written about
donkey anaphora or weak crossover.

However, D-/E-type accounts of donkey anaphora that analyze donkey mpscaylural /
sum individuals or as covert (universal) quantifiers incorrgatgdict that sentence (153) is
true in the above situation. The first kind of approaches taikerdferent of the donkey
pronounit  to be the sum individual consisting of both difficult problems andour
scenario, Joe Linguist is in fact interested to read mastfact, all — papers written about
both donkey anaphora and weak crossover. The second kind of approachebersdme
prediction because Joe Linguist is interested to read most —t,jrallac papers written about
every problem that he works on (i.e. about both problems mentitnoee:adonkey anaphora
and weak crossover)

Thus, both kinds of D-/E-type approaches fail to derive thetively correct interpretation
for sentence (153). Achieving this would requirg: g distributivity operator over the sum
individual denoted byit , to take exceptional wide scope, i.e. to scope omest"
papers (for the first kind of approaches) ar)(the quantifier contributed by the donkey
pronoun itself to take exceptional wide scope awest papers (for the second kind of
approaches). And deriving the exceptional wide scope of stebditivity operator or the
donkey pronoun would require additional resources, e.g. special quamstifilage or
movement mechanisms and / or choice-function variables.

In contrast, PCDRT can derive the intuitively available negdor this kind of examples
without making use of any extra machinery. The representati@efdence (153) (simplified
in various ways) is provided in (154) below. The crucial compondnisecaccount arei)(
the dist operator contributed by the determimsery “ and scoping over the entire nuclear
scope update, i.e. over the embedded deternmmost and the donkey pronoin
(which is interpretedn situ); (ii) theatom{u'} condition contributed by the singular pronoun
it . The reader is invited to check that this representationegethe intuitively correct
truth conditions.

2 The two kinds of D-/E-type approaches also makerirect predictions with respect to the ‘complermeyit
scenario in which Joe Linguist wants to read theesepapers written only about donkey anaphora (wbaunt

as mostpapers about donkey anaphora) and the seven papéen only about weak crossover (which also
count agnostpapers about weak crossover), but he does nottwaetd any of the three papers written about
both donkey anaphora and weak crossover. Intutiseintence (153) is true in this scenario, butDH&-type
approaches under discussion incorrectly predittttteasentence should be false.
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154. [every,(dist([ling{u}]; max"(dist((atom{u?}, diff_problenfu?}, work_orqu, u}]))),
dist([most,-(dist([papef u"}, atom{u’}, written_aboufu", u’}]),
interested_to_redd, u"}])]))]

PCDRT also enables us to give a novel solution to the original pnotfieexceptional wide
scope indefinites — again, without resorting to movement, spstigage mechanisms,
choice-function variables or bound implicit arguments. The accoukésnaucial use of the
fact that plural information states store and pass on both #ie ¢) objects that are
introduced in discourse and the quantificational dependencies betvesenfor more detalils,
see Brasoveanu & Farkas (2007).

6.8 Uniqueness Effects and Donkey Anaphora Embedded under ledinites

Donkey sentences like (155) beiGwith cardinal indefinites as their main determiner lack
strong, non-unique readings. That is, (155) cannot be interpretedessptwople that have a
house in my neighborhood want to sell every house they own in my neighborhoazhlyhe
intuitively available interpretations are the weak readingeélpeople that have a house in my
neighborhood want to sell a house they have in my neighborhood) and the wadung r
(three people that have exactly one house in my neighborhood wsaatlt it.

u

155. Three " people that have a " house in my neighborhood want

to sell it u -

PCDRT correctly predicts that the strong, non-unique donkey readinigilable because
cardinal indefinites do not havedsst operator scoping over the nuclear scope update (unlike
discourse-level distributive generalized determinersdikery etc.) — and, since there is no
nuclear scopedist operator, the narrow and intermediate resolutions of atoen{u’}
presupposition contributed lily , are conflated (see sectibr above for the account of the
uniqueness effects associated with donkey anaphora).

We therefore have only two possible PCDRT representatiorsefidence (155), provided in
(156) and (157) belo{; the two representations differ only with respect to the ire¢afion

of the donkey indefinita" house : if the indefinite is weak, we obtain the weak reading for
sentence (155), while if the indefinite is strong, we obtain thguerreading (a result of the
interaction between thmax" operator and thatom{u’} condition).

156. weak donkey reading:
[u]; dist([3_atomqu}, persodqu}]; [uT]; dist(Jatom{u’}, hous¢u}, havdu, u?});
atom{ u'}]; [want_to_se{lu, u}]) "
157. unique donkey reading:
[u]; dist([3_atomg u}, persof u}]; max"(dist((atom{u?}, houséu?}, havdu, u}])):;
ltom{ u’}]; [want_to_se{lu, u?}]) "

3 Example (155) has been brought to my attentiolbyka Farkas (p.c.). She pointed out to me thakelpn
sentences with cardinal indefinites as the maierd@her seem to lack strong readings — they hailyevesak or
unique donkey readings.

™ For simplicity, | take the non-donkey indefiniteree “ people to receive a weak reading; the strong
reading yields identical truth-conditions.

'S This representation is equivalent to the simpter im (i) below:
0] [u]; dist([3_atomqu}, persofu}]; [ u' |atom{u'}, housgu’}, havdu, u}, want_to_sefu, u}])

® Note that the representations in (156) and (1&7yer the domain-level collective interpretatiohsentence
(155), i.e. the three people under discussion cibely own a house that they want to sell. To obtde
domain-level distributive interpretation (note thddmain-level distributivity is distinct from disacse-level
distributivity), we need to assume — together waithch of the literature; see Winter 2000 for a réclscussion
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Similarly, PCDRT correctly predicts that only the weak andjuaireadings are available for
examples like (158) below, where the main determiner isquir indefinite articl€.

158. A" person that has a Y house in my neighborhood wants to
sell it u -

The contrast between the donkey readings available with ajezeer determiners and the
readings available with indefinites (cardinal indefinites ngslar indefinite articles) was not
noticed in the previous literature — therefore, many of the appesaoldonkey anaphora and
uniqueness effects fail to capture it.

For example, van den Berg (1994, 1996) assimilates indefinites toalieee@ determiners
and incorrectly predicts that strong donkey anaphora should be possiblendadigites just
as it is possible under generalized determiners — sqgartitular, the van den Berg-style
meaning for strong indefinites in sectidh3 above. Similarly, the account of donkey
uniqueness effects in Kadmon (1990) fails to capture the generdéeaniner vs. indefinite
contrast because the uniqueness effects are not relativizad tantd of determiner under

— a covert distributivity operat@ach modeled as a VP modifier and scoping over the Wa&e a“ house
in my neighborhood andwant to sell it v » as shown in (i) below.

Note thateach is distributive both at the domain level (sgist([atom{u}])) and at the discourse level (see
dist,(P(u))). Moreover, we need to introduselectivediscourse-level distributivitgist,(D) (in addition to the
unselectivedist operator) to capture the fact tleich distributes over the values of a particular dref.

The unique donkey reading in (vii) below is anotimstance of relativized uniqueness: each of theetipersons
under consideration has a unique house, but thertomber of houses is three.

0] Three ! people that each v (have a Y house in my neighborhood)
each ,» (want to sell it a )
(i) each"  Pg. Ve dist([u|Au=Av]); dist(fatom{u}]); dist,(P(u))
(iii) each Pet. Ve. dist([Au=AV]); dist([atom{u}]); dist,(P(u))
(iv) Au=Au = Iy Aul=Au
(v) disty(D) =1 Il Jg 1* @ Uul=ud U" xJ ul(Dl =, Jdis),
wherel - := {id I: ui=x}.
(vi) weak donkey reading (obtained after variousgifications):
[ul; dist([3_atomg u}, persofu}]; dist([u" | Au"=Au]); dist(fatom{u"}]);
dist,-([u' |atom{u}, housu'}, havd u, u'}, want_to_seflu, u}]))
(vii) unique donkey reading (obtained after varigimplifications):
[u]; dist([3_atomgu}, persof u}]; dist([u" |Au"=Au]); dist([atom{u"}]);
dist,-(max” (dist([atom{u’}, housdu'}, havqu, u}])); [ atom{u}]; [want_to_seflu, u'}]))
The fact thakach " introduces a new dref enables us to account #fdtowing observation in Kamp & Reyle
(1993), which presents a problem for theories tueiflate plural discourse reference and pluralresfee (e.g.
van den Berg 1996). Consider the example in (Wg)Jow (see Kamp & Reyle 1993: 324, (4.35)) and its
counterpart with a cardinal indefinite in (ix). Asse that, for both examples, we interpret the \&eridiutively
relative to the subject DP, as shown by the insenif the covereach " operator in (x).

(viii)  The lawyers hired a secretary they liked.
(ix) Three lawyers hired a secretary they liked.
(X) The,/Three Ylawyerseach Y (hireda Y secretary they v 7o liked).

Even if we disambiguate the interpretation of tHe &hd make it distributive, the examples are atilbiguous
with respect to the interpretation of the prondluey in the relative clause, which can be eithgd(stributive:
each lawyer hired a secretary s/he liked (see Kanifeyle 1993: 324, (4.37)), oii) collective: each lawyer
hired a secretary all the lawyers liked (see KamR&le 1993: 325, (4.39)). In PCDRT, this ambigugy
captured as an ambiguity in the established anapbonnection: the pronouthey is anaphoric to either the
subject DP dreu, which derives the collective reading, or the duetontributed by the covert distributor
each'" , which derives the distributive reading.

"| am indebted to Maria Bittner, Hans Kamp and R&ghwarzschild for bringing this kind of examptesny
attention and pointing out the restriction on thmssible readings.
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which donkey anaphora is embedded (although DRT, which is the undeftgimgwork
used in Kadmon 1990, does distinguish between the two kinds ofmiletes).

6.9 Unifying Dynamic Semantics and Situation Semantics

I will conclude the paper with the suggestion that PCDR&céfely unifies dynamic
and situation-based D-/E-type approaches of the kind proposed in (6®0) (among
others) in a way that remains faithful to many of their respe goals and underlying
intuitions — while extending their empirical coverage and r1sgip@ the linguistic issues at
stake from the more idiosyncratic, formal aspects of avgngapproach..

In particular, we have taken the entities of typa PCDRT to model the variable
assignments (i.e. the discourse salience states) of dysamantics. But we can just as well
take the entities of typeto be partial situations as they are used in Heim (199Gjh-the
added advantage that PCDRT (just as any other dynamic approachptbase the problem
of indistinguishable participants (a.k.a. Kamp's bishop problech)daes not need to address
the issues raised by the formal link condition.

Moreover, two major differences between dynamic and D-/E-typeoappes to
anaphora mentioned in Heim (1990): 137 are effectively invalidated®®RT. These
differences (see the contrasting items (ii)-(iii) an@-(iii") in Heim 1990: 137) concern:

the treatment of anaphoric pronouns: they are "plain bound variahlel/namic
approaches, while D-/E-type approaches analyze them as "ssathargquivalent to
(possibly complex) definite descriptions™" (Heim 1990: 137);

the treatment of quantificational determiners: they aspdble of binding multiple
variables" in dynamic approaches, while they "bind just oneabtgrieach” (Heim
1990: 137) in D-/E-type approaches.

In PCDRT, anaphoric pronouns are basically analyzed as individigldeef's, i.e. as
functions from entities of typs to individuals (typee). Depending on how we prefer to
intuitively think about the entities of typs i.e. as variable assignments or as partial
situations, anaphoric pronouns are variables, i.e. they are the lequiwd projection
functions on sequences, a.k.a. variable assignments, or teeyedinite descriptions
characterizing a unique individual in a given partial situation

Similarly, quantificational structures contributed by determirsges analyzed as having the
general form in (46) above, i.@ety(D, D'). Insofar as these quantificational structures operate
over the DRS'® andD', hence over relations between info states, they are capaiitedofg
multiple variables, but insofar as they contribute a partiadefu that is crucial in relating
the two updateB andD', they bind one variable each.

Moreover, the way in which PCDRT uses the discourse-levelibdistity operatordist
contributed by generalized determiners to effectively neutraheeatom presupposition
contributed by singular donkey pronouns (see seé&tidabove) is strongly reminiscent of the
way in which minimal situations are used in Heim (1990) to ensereahuous satisfaction
of the uniqueness presupposition contributed by D-/E-type donkey pronotich (are
analyzed as covert Russellian definite descriptions).

Finally, given the close formal parallels between the ComipositDRT of Muskens (1996)
and situation-based D-/E-type approaches, it seems to ne iththe situation-based
approaches are to be extended to account for the variety of donkeycssrdéscussed in the
present paper (including mixed weak & strong donkey sentences likihg¢2)ariable nature
of uniqueness effects etc.), they will have to introduce opesraiver sets of situations,
updates of such sets etc. that will be fairly similar toRE®RT notions of plural info state,
dynamic update, maximization, distributivity and selective gadized quantification.
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Appendix. Plural Compositional DRT: The Formal System

Dynamic Ty2

The definition of types in (1) below isolates a subset of typabeatypes of dref's: these are
functions from assignments (typeto static objects of arbitrary type. We restrict ourf'dri®
functions from variable assignmentsdiatic objects of arbitrary types because, if we allow
for arbitrary dref types, e.g(st), we might run into counterparts of Russell's paradox — see
Muskens (1995b): 179-180, fn. 10.

1. Dynamic Ty2 —the set of dref typeBRefTyp and the set of typebyp.

a. The set of basic static typBasSTyp {t, €} (truth-values and individuals).

b. The set of static typeSTyp: the smallest set includifgasSTypand such that, if
st STyp, then 6t )i STyp.

c. The set of dref type®RefTyp: the smallest set such that, sf STyp, then
(ss)I DRefTyp.

d. The set of basic typdsasTyp: BasSTyE{s} (‘'variable assignments').

e. The set of typesTyp: the smallest set includin@asTyp and such that, if
st Typ, then 6t)I Typ.

2. Dynamic Ty2 — terms.

a. Basic expressions: for any typle Typ, there is a denumerable settefonstants

Con; and a denumerably infinite settof/arlables\/art ={ t0 t1 -}
i. Cone = {john, mary, dobby .. L bbb . e, a, &, ..}

i. Vare={xx,....,¥,V, . ,z,z ,xo,xl, ...}

ili. Congt = {donkeyfarmer house _elfwitch, ..., leave drunk walk, ...}
Iv. CONgey = {fall_ln_love own, beat have .. }

v. Var ={f,f, ', ... fo, fs, f2, ...}, for anytl STyp;

vi. Conge={u, U',u", ..., U, Uy, Up, ...}

vii. Vary = {v, V', V", ..., Vo, V1, V2, ...}, for anytl Typ.

b. For any typel Typ, the set of-termsTerm; is the smallest set such that:

i. ContEVari Term;

i. a(b)l Term, if al Termg andbi Terms for anysl Typ;

jii. (v.a)l Term,if t=(sr), Vvl Vars andal Term, for anys,ri Typ;

iv. (a=b)l Term, if t=t anda,bl Terms for anysl Typ;

v. (i[d]))l Term, if t=t andi,i'T Varsanddl Terms, for anysl DRefTyp.

c. Abbreviation:Johne:= is john, Maryse:= is. marye.

3. Dynamic Ty2 — frames, models, assignments, interpretaticend truth.

a. A standard frameF for Dynamic Ty2 is a sdD = {D;: tl Typ} such thatD, D;
and Ds are pairwise disjoint set®&{T, F}) and Ds; = { : is a total function
from Ds to D¢}, for anys.tl Typ.

The domain of type is the power set a given non-empty setf entities, i.eDe
=A *( ), whereA *( ) := A ( {A. The sum of two individuals:Ay is the
union of the setg andy. For a set of atomic and/or non-atomic individu&ls the
sum of the individuals ifX (i.e. their union) isAX. The part-of relation over
individualsx£y (x is a part of) is the partial order induced by inclusibrover the
setA *( ). The atomic individuals are the singleton subsets ofidentified by
the predicatatom(x) :=" yEX(Yy=X).

b. A modeIM for Dynamic Ty2 is a pair", x ™> such that:

i. FMis a standard frame for Dynamic Ty2;
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i. x Massigns an objecta M D, to eactal Con; for anytl Typ,ie. x "

respects typing;
iii. M satisfies the following axiom$

- Axioml (Unspecific dref's)udref(d), for any unspecific dref name of
any type &) DRefTyp, e.g.Ug, Uy, ... but notJohn Mary, ..."%;

- Axiom2 (Dref's have unique dref namesyiref(d) U udref(d) ® dd', for
any two distinct dref names and ' of typet, for any typetl DrefTyp
(i.e. we ensure that we do not accidentally updathen we update);

- Axiom3 (Identity of assignments):id(i[]j ® i=j);

- Axiom4 (Enough assignments):is' vg" fi(udref(v) ® $j«i[v]j U vj=f)),
for any typetl STyp.

c. An M-assignmeng is a function that assigns to each variabl&/ar, an element
q(v)i DY, for anytl Typ. Given anM-assignmeng, if vi Var; anddi D", then
g"?is theM-assignment identical wit) except that it assigresto v.

d. The mterpretatlon functionx "4 is defined as follows:

i. a M= a Mif al Con foranytl Typ;

i. a M9=q(a)ifal Var, foranytl Typ;

i. a®) Y= a “9( b M

iv. wv.a Mi= g M- di DM if Vi Varg;

v. a=b M9=Tif a MI= p M9 F otherwise.

vi. i[d]j M9 =Tifdl Terms, sl DrefTyp, " vs(udref(v) Uvid ® vi=vj) M9
=Tand " v(udref(v) ® vizvj M9 =Tforalltls ,tl DrefTyp; F otherwise.

e. Truth:

i. Aformulafl Term;istruein M relative toq iff f Ma =T,
i. Aformulafl Termistruein M iff it is true inM relative to any assignmeqt

Plural Compositional DRT — The Basic System
4. Plural Compositional DRT.

a. Atomic conditions — type 6it (lexical relationsR{ui, ..., uy} are c-ideals;
conditions that are interpreted collectively at the discoursé;lexg. atom,
2_atoms u'=Au, u=u;A ...Au, etc., are not c-ideals):

. R{u, .. un} = g P@U"id I(R(ud, . unl)) for any non-logical constant
R of typeet wheree't is defined as foIIowset =t ande™t := e(e™);
i, W=lp = s 1P U" g I(Uri=ugi);
ii. atom{u} := lg atom(Aul),
whereatom(xe) =" YeEX(Y=X);
iv. 2_atomgu} := lg 2_atomgAul),
where2_atomgxe) := |{ye: yEx U atom(y)}|=2;
v. u=Au:= lq @ U"id 1(ui=Aul);
vi. u=u AL AUy = 1 PG U G H(uisudA L Aug).

8 The axioms / axiom schemata are based on Musk&851, 1996).

9 udref is a non-logical constant intuitively identifyirthe 'variable' dref's, i.e. the non-constant fuorei of
typest (for anytl STyp) intended to model DPL-like variables.. In fagtiref stands for an infinite family of
non-logical constants of typet] for anyti DRefTyp. Alternatively, we can assume a polymorphic typgid
with infinite sum types, in whictludref is a polymorphic function. For a discussion of stypes, see for
example Carpenter (1998): 69 et seqq.
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b. Atomic DRS's (DRS's containing one atomic condition}- type 6f)((stit) (the
domain Dom(D) and rangeRan(D) of an atomic DRSD are c-ideals, where
Dom(D) :={lst $Js(DI1J)} and Ran(D) := {Js¢ $1s(DI1J)}):

i [R{u, . U] = Tse s ISJUR{U, .oy Un}d
i [u=w] = s Jst 123 U (U=up)d

c. Condition-level connectives (negation, anaphoric closure, digjction,
implication), i.e. non-atomic conditions
i. ~D:= Il 1'@U" Hy(H! @ UHI | ® @$Ks(DHK)),

i.e. D:= lg 1@U" Het @(HI | ® HI Dom(D)),

whereD is a DRS (typest)((sht)).
If Dom(D) is a c-ideal, henc®om(D) = A *(EDom(D)), ~D is the unique
maximal c-ideal disjoint fronDom(D): ~D = A *(Ds"\E Dom(D)).

ii. D := ls $K(DIK), i.e. ID := Dom(D).

If Dom(D) is a c-ideal, ~[B] = ID.

jii. D1UD2:= lg. $Ks(D1IK UD2IK), i.e.D; U D, := Dom(D;)E Dom(Dy).

iv. D1 ® Dy = lg " Hs(D1lH ® $K(DoHK)), i.e. D1 ® Dy := lg Dyl |
Dom(D,), whereDI := {Jsc DIJ}, i.e. D; ® D, := (A *(D)\Dom(D1)) E
{Isd Dom(D): D1l i Dom(D,)}.

d. Tests (generalizing ‘atomic’ DRS's)

[CL ...,Cul = st Jet I2JUCJIU...UCIE

whereC;, ..., Cyy are conditions (atomic or not) of typ&){. The domairbom(D)

and rangdran(D) of any tesD is a c-ideal if all the conditions are c-ideals.

e. DRS-level connectives (dynamic conjunction)

Dy; D2 = g Jst $Hs(D1IH U DyHY),
whereD; andD; are DRS's (typesf((sit)).
f. Quantifiers (random assignment of value to a dref)
[ul ;= s o " sl 1(Sjd J(i[ulj)) U" jd I(Sid 1(G[ulj))

If a DRSD has the formd;, ..., U, | Cy, ..., Cyl, where the condition€;, ..., Cy

are c-ideals, we have that:

. Ran(D) =CiC ... CCn=A (ECYG ... G(ECn);

ii. Dom(D) = A *({is $js(i[uy, ..., un]j UjT (EC1)C ... C(ECw))}), where ;

Sincd[uy, ..., ujj is reflexive,Ran(D)l Dom(D);

iii. Let&° := s js i[U1, ..., u]j Ujl (EC)C ... C(ECy). Then,D := lg Jst
$Rssyt B(1=Dom(R) U J=Ran(k) URI &°) = lg Js SEIA *(&P)(1=Dom(k)
U J=Ran(k) &

g. Selectivemaximization:

max’(D) = s Jst $Hs(I[ulH U DHJ) U " Ks($Hs(I[ulH U DHK) ®
uKi uJ), whereD is a DRS of typesf)((sit),
i.e.max‘(D) := lg Jst ([u]; DI U" Ke(([u]; D)IK ® uKi uJ).

The max” operator does not preserve the c-ideal structure of the domeings

of the embedded DRS. Multiply embeddetx' operators can be reduced as
follows:

max'(D; max“(D")) = max‘(D; [u]; D'); max“(D"),

if the following two conditions obtain:
i. uis notreintroduced iD";

8 Alternatively, [Cy, ..., Cy] can be defined using dynamic conjunctio®,[..., Co] == ls Jse ([Ci; ...;
[C.D1J, where €] := g Jg 1=JUCI

8 Where:Dom(R) := {is $j{(%ij)} and Ran(R) := {js $i{ij)}.
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i. D'is of the form{y, ..., u, |Cy, ..., Cnl, WwhereCy, ..., Cp are c-ideaf§.
h. Distributivity (i.e. unselective, discourse-level distbutivity) :
dist(D) := ls Jst SRy D(=Dom(R) U J=ERan(R) U "< ksLs> R(D{K}L)),
whereDom(R) := {ks $Ls(RkL)} and Ran(R) := {Ls: $ks(RKL}®.
i. Selective generalized determiners:
dety(Dy, Dy) := ls 1'@UDET(U[D4l], u[(Dy; D)I]),
whereu[DI] := {Aul ([u|atom{u}]; D)IJ}
andDET is the corresponding static determiner.
j. Truth: A DRSD (type 6b((stt)) is true with respect to an input info stddgiff
$J5(D1J), i.e. iff IT Dom(D) (or, equivalently)T !D).

5. Additional abbreviations.
a. DRS-level quantifiers (multiple random assignment, exigntial
guantification, maximal existential quantification):
i [U veoy U] i= [uad; .. [Un]
ii. JuD):=[u]; D
jii. 3™u(D) := max‘(D)
b. Condition-level quantifiers (universal quantification):
Yu(D) := ~([u]; ~D), i.e.7u(D) := ~Ju(~D)®.
c. DRS's (a.k.a. linearized 'boxes!)
[Ug, ..., Un | Cq, oo, Co i= st st ([Uay --., Un); [Cqy ..oy )1,
whereC;y, ..., Cy, are conditions (atomic or not),
i.e. Uy ...,Un |Cq, ooy ol i= st Jse U, ., U)]JUCLIU L. UCH.

Syntax of a Fragment of English

Indexation

"The most important requirement that we impose is that ynéastic component of the
grammar assigns indices to all names, pronouns and detern(iMerskens 1996: 159). The
indices are specific and unspecific dref's, @&,gu’, u;, Dobby etc. Variables that have the
appropriate dref type, €.Use V'se Vose Vise €tC., are also allowed as indices — but only on
traces of movement. The antecedents are indexed with suptrsond dependent elements
with subscripts, following the convention in Barwise (1987).

Phrase Structure and Lexical Insertion Rules

The Y-model of syntax has four components: D-structure (DS)rugtBte (SS), Logical
Form (LF) and Phonological Form (PF). We will be interestedhénfirst three, in particular
in the level of LF, which provides the input to the semanterpretation procedure.

82 See chaptes in Brasoveanu (2007) for the proof.

8 Distributivity operators are sometimes redundémgeneral, we cannot ontist operators with scope over a
max operator, over aatom condition or over any other condition that is ipreted collectively at the discourse
level. Otherwisedist operators with scope only over conditions that eideals (e.g. lexical relations like
persod u}, buy{u, u'} etc. or random assignments (e.g. §']) or any combination thereof are redundant because
these updates are closed under arbitrary unionsamgkts. Alsadist is idempotent, i.adist(dist(D)) = dist(D),

for any DRSD. See the Appendix of chaptérin Brasoveanu (2007) for the exact definitionsloisure under
subsets and arbitrary unions and the basic ideakéaelevant proofs.

8 The definitions of dynamic universal and existelnguantifiers preserve their DRT / FCS / DPL martuality
if we quantify over DRS's whose domains are c-isteaelu(D) = Vu(~D), if Dom(D) is a c-ideal (hence
Dom(D) = Dom([~[~D]1)).
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The DS component consists of all the trees that can be gehbyatiee phrase structure rules
PS1-PS12 and the lexical insertion rules LI1-LI11 in (6) below.dMdd in fact do away
with rule PS1 (the necessary recursion is already built in®), Rt | will keep it as a
reminder that sequencing two sentences in discourse oceussipta-sentential, textual level.

6. Phrase structure rules and lexical insertion rules.

(PSD Txt  (Txt) CP PS5 VP DPV PS9 Vg4 Vg DP
(PS2 CP  (CP) IP PSH V' Vi (PS10 DP D NP
(PS3 CP CIP PS?) V'V, DP PS1) NP N (CP)
(PS4 IP | VP PS9 V' V4 DP PS13 X X' Conj X

(LI1)D a', every ',

u u u (LI5)N farmer Loyl @ doesn't
g)orﬁéu’ fz\év o 28 ' house-elf , donkey , don't , -ed, -s,
overy & didnt ...
(LI'2) DP he,, she,, it
hey,...  hesm. (LI6) Ve  own, beat, L10)c if
she pay, tyv, ty, ..
(LI 3) DP John', Mary", (Ll 7\2/2{'? sleep , (LI 11) Conj and, or
(LI 4) DP who, whom (LI 8) Vg buy, give ,
which .

Subjects are assumed to be VP-internal and this is wheredimayr by default even at LF
(they are raised out of VP only at PF). In this way, we cterpret sentential negation as
having scope over quantifiers in subject position. Similarljhedds move to the inflectional
I-head only at PF.

Relativization and Quantifier Raising

DS and SS are connected via the obligatory movement rule diviketaon (REL). A treeQ’
follows by RELfrom a treeQ iff Q' is the result of replacing some sub-tre€Qodf the form
[cp [P X [op Wh] Y] ], whereX andY are (possibly empty) strings amdh is either or

, by atreedp [op WH" [cr [P Xty Y] ] ], wherev is a fresh variable index (not occurring in
Q as a superscript). REL is basically CP adjunction. Form&8iyis the smallest set of trees
that includes DS and is closed under REL; thud, 8S.

7. Relativization (RELZ)[CP [|p X [Dp Wh] Y] ] [Cp [Dp Wh]V [Cp [|p Xty Y] ] ]
LF is the syntactic component that is the input to our semantiss;ist the level where
guantifier scope ambiguities are resolved. We define aorgitrule of Quantifier Raising
(QR) (May 1977) which adjoins DP's to IP's or DP's to VP's rfeed VP-adjunction for
ditransitive verbs among other things) and which is basicallyQbantifying-In rule of
Montague (1974). LF is defined as the smallest set of treesntlades SS and is closed
under QR; thus, S9.F.

A tree Q' follows by QRfrom a treeQ iff: (a) Q' is the result of replacing some sub-t&ef
Q of the form [p X [op Z] Y] by a tree b [op Z]" [ip X tv Y] ], wherev is a fresh variable index
(not occurring inQ as a superscript); @b) Q' is the result of replacing some sub-t8ef Q
of the form [,p X [pp Z] Y] by a tree {p [pop Z]" [ve Xty Y] ], Wherev is a fresh variable index
(not occurring INQ as a superscript). The conditions on the QR rule areZhatnot a
pronoun or avh-word and thatde Z] is not a proper sub-tree of a DP sub-tigeVf] of S &°.

8. Quantifier Raising QR):
a. [pX[pprZ Y] lp[orZ]' [P Xty Y]]

8 For example, if the DP sub-treg[W] of S contains a relative clause which in its turn cotgdoe Z], we do
not want to QR {dp Z] all the way out of the relative clause.
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b. [veX[orZ] Y] [ve [op 2] [ve Xty Y]]

Type-Driven Translation

Table (9) below provides examples of basic meanings for thealdi@ms in our fragment of
English. The first column contains the lexical item, theose column its Dynamic Ty2
translation and the third column its type, assuming these twowadiiimas:t := (st)((st)t) and
e := se The abbreviated types have exactly the form they have in Blemtsemantics, e.g.
the translation of the intransitive verb is of typeet, the translation of the pronoun is of
type €t)t, the translations of the indefinite artiédeand of the determinevery are of type
(et)((edt) etc. The list of basic meanings constitutes AURO of our type-driven translation
procedure.

9. TR 0: PCDRT Basic Meanings (TN — Terminal Nodes).

Type
Lexical ltem Translation e:=se
t = (st((sht)

[ sleep 1 vin Ve [sleepd v}] et
[ own] vir Qeyt- Ve Q Ve [oWnyep{V, V}]) ((et)t)(e?)
[ gather [ vy Qeeyt- Ve Q( Ve [~[atom{Vv}], gathefv, v}]) ((et)t)(et)
[ buy] vai Qent: Qe Ve Q( Ve Q'( Ve [DUYxeeny{ V. V', V') (ett)((ett)(et))
[ house-elf ]y Ve. [Nhouse_eli{v}] et
[ hed] op Per. [atom{u}]; P(u) (et
[the g u] b Pet. P'et. [atom{u}]; P(u); P'(u) (et)((et)t)
[they ] op Pet. P(U) (et
[the p: ] b Per. Per. P(U); P'(U) (et)((et)t)
[they A ] op Per. [u' [u'=Ad]; P(u) (ett
[the o a0 Pet. Plec. [U'[u=Al; P(u); P'(U) (et((et)t)
[they wac " ] op Per. [u" [u"=UAUT; P(u") (et
[the p waw" 1o Per. Pler [U" [u"=uAuT; P(U"); P'(U”) (et)((et)t)
[t]op Pet. P(Ve) (et)t
[ he pobby] oP Pet. P(Dobby) (et)t
[ Dobby"] pp Pe:. [U | u=Dobby]; P(u) (et)t
[ who] pp Pet. P (et)(et)
D] -ed | -s ], D..D tt
[ doesn't 1,/ D,. [-D] tt
[didn't 1],
[a"™ ‘] p Per. P'ee. [U]; dist([atom{u}]; P(u); P'(u)), (et)((et)t)

i.e. Pe. Ple 3u(dist([atom{u}]; P(u); P'(u))),

i.e. existence and introduction of some witness se
[ two ¥k 1] o Pet. Pt [u]; dist([2_atomq u}]; P(u); P'(u)) (et)((edt)
[a®™ Y]p Per. P'er. max‘(dist([atom{u}]; P(u); P'(w))), (et)((et)t)

i.e. Pe. Ple 3Mu(dist([atom{u}]; P(u); P'(u))),

i.e. existence and introduction of the maximahegs set

(maximality relative to restrictd? and nuclear scope’)
[ two S™ Y], Per P'er. max‘(dist([2_atomdg u}]; P(u); P'(u))) (et)((eb)t)
[ the *¢“]p Pet. P'e.. max'(P(u)); [atom{u}]; P'(u), (et)((et)t)

i.e. Pe P'o. 3Tu(P(W)); [atom{u}]; P'(u),
i.e. existence and uniqueness relative to restrigt
i.e. the Russellian analysis

[her ¥ “]p Per. P'et. [atom{ul]; max'(P(u); [of{u', ul); [atom{ul]; P'(u)  (et)((ett)
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9. TR 0: PCDRT Basic Meanings (TN — Terminal Nodes).

Type
Lexical ltem Translation e:=se
t = (sh((sht)
[the ** ']p Pet. P'ee. max’(P(u)); P'(u), (et)((et)t)
i.8. Per. P'e. 3TU(P(U)); P'(U),
i.e. existence and maximality relative to restnid,
i.e. Link's analysis
her ,* “]p Pet. P [atom{u}]; max’(P(u); [of{u', u}]); P'(u) (et)((eht)
[ det “] p Pet. Pler. [det,(dist(P(u)), dist(P(u)))] (et)((et)t)
(every Y, no",
most " etc.)
[ and] conj Vie oo Vo VI e Vg t(...(tt)...)
[or] conj Vie oo Vo Vi Wy t(...(tt)...)

Following Partee & Rooth (1983), the set of dynamically conjosmadpbes is defined as
follows.
10.PCDRT Dynamically Conjoinable Types (DCTyp).The set of PCDRT dynamically
conjoinable type®CTyp is the smallest subset Bfp s.t.tT DCTyp (t := (St)((si)t))
and, iftt DCTyp, then 6t )l DCTyp for anysl Typ.
11.Generalized Pointwise Dynamic Conjunction and Disjunction . For any two
termsa andb of typet, for anytl DCTyp:

a. a b:=(@;b)ift=tanda b:= vs.a(v) b(v)ift=(sr)

b. Abbreviation.a; a, ... ap:=(...@a1 az ... ap
c. a b:=[a blift=tanda b:= vs.a(v) b(v)ift=(sr)
d. Abbreviation.a; a; ... an:=(..@1 az ... ap

Based onTRO, we can obtain the translation of more complex LF structioyespecifying
how the translation of a mother node depends on the translationsdafighters. There are
five such rules.

12.TR 1 — Non-branching Nodes (NN)If A a and A is the only daughter of B, then
B a.
13.TR 2 — Functional Application (FA).IfA  aand B b and A and B are the only

daughters of C, then C a(b), provided that this is a well-formed term.
14. TR 3 - Generalized Sequencing (GSeq) (i.e. Sequencing Predicate

Modification®®). IfA  a, B b, A and B are the only daughters of C in that order
(,e. C® A B) anda andb are of the same type of the formt or (st) for some
sl Typ,thenC a;bift=torC Vs. a(Vv); b(v), if t=(st), provided that this is a
well-formed term.

15.TR 4 — Quantifying-In (QIn). If DPY a, B b and DP and B are daughters of C,
then C a( v.b), provided that this is a well-formed term.

16.TR 5 — Generalized Coordination (GCo)If A; ai, ..., Av an Conj b, A

ans1and A, ..., Ay, Conj and A.; are the only daughters of A in that order (i.e. A

8 Generalized sequencing is just generalized dynaomgunction in the sense of (11) above. This tdeslates
the meaning of complex texts (Txt) that are fornoed of a text (Txt) and a sentence (CP) —B&4.in (6)
above. In this sense, it is a generalization ofSaquencing rule in Muskens (1996). But it alsodfespredicate
modification in general, e.qg. it translates the nieg of an NP that is formed out of a common nouard a
relative clause CP — s&S11in (6) above. In this sense, it is a generalizatibthe Predicate Modification rule
in Heim & Kratzer (1998).
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® A; ... Ay Conj Awi), then A b(aj)...(an)(an+1), provided this a well-formed
term and has the same typeaas..., an, an+1.

The translation procedure, i.e. the relation '{peteanslates agerma’, is formally defined as
the smallest relation between trees and Dynamic Ty2 terms that is conforirR@-TR5
and is closed under Dynamic Ty2 equivalence, e.g. if@rémnslates agerma and termb
issuchthat a M= b M9 thenQ translates ab.
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