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1 Deictic and Sentence-Internal Readings of
Same / Different

e Goal: provide a unified account of the deictic/sentence-external and
sentence-internal readings of same / different

o these readings have been known to exist at least since Carlson (1987), but
no unified account has been proposed (see Barker (2007) and Matushan-
sky (2007) for recent discussions) despite the fact that, in language after
language, the same lexical item is used for both readings

(1) Deictic / sentence-external readings:
a. Mary recited The Raven.
b. Then, every boy recited a different poem.
(different from The Raven).

e the interpretation of different in (1b) is sentence external in the sense that
it is anaphoric to a discourse referent (dref) introduced in the previous
sentence (la)

e in (1), different relates two drefs and requires their values, i.e., the actual
entities, to be distinct

(2) Sentence-internal readings:
Every boy recited a different poem.
(for any two boys a and b, a’s poem is different from b’s poem)

e the sentence-internal reading in (2) seems to relate values of only one dref,
introduced by the narrow-scope indefinite a poem
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e these values, i.e., the recited poems, co-vary with the values of the dref
introduced by the universal quantifier every boy — and different requires
the poems to be distinct relative to distinct boys

e Generalization (Carlson 1987): sentence-internal readings are licensed in
English by distributive quantifiers, e.g., every boy in (2), or by distribu-
tively interpreted pluralities

e compare the following felicitous example (plural & distributive) ...
(3) The boys recited different poems. (Carlson 1987)

e ... and the following infelicitous examples (singular and plural & collective,
respectively)

(4) #Mary recited a different poem.
(no sentence-internal readings with singulars)

(5) #The boys gathered around different fires.
(no sentence-internal readings with collective plurals)®

e we focus on sentence-external readings and sentence-internal readings un-
der morphologically singular, semantically distributive quantifiers like ev-
ery boy, since these are the readings that are cross-linguistically realized
by the same lexical item

Main proposal:

e distributive quantification temporarily makes available two drefs within its
nuclear scope, the values of which are required by sentence-internal uses of
same / different to be identical / distinct ...

1The sentence-internal reading is available if the boys denotes a set of groups of boys — and
each group gathered around a different fire. Such group-level distributivity is basically the
same as individual-level distributivity, modulo the fact that it licenses collective predicates
like gather. This reading will not be discussed in the paper.



much as their deictic uses require the values of two drefs to be identical
/ distinct

General background project — decomposing quantification:

e same and different provide further support for the idea that natural lan-

guage quantification is a composite notion ...

. to be analyzed in terms of discourse reference to dependencies that is
multiply constrained by the various components that make up a quantifier

Sentence-External Readings as  Cross-

Sentential Anaphora

deictic / sentence-external readings are just an instance of cross-sentential
anaphora, of the same kind as the typical discourse ...

a. A" man came in. b. He,, sat down.

this discourse is straightforwardly analyzed in DRT (Kamp 1981, Kamp &
Reyle 1993) / FCS (Heim 1982) / DPL (Groenendijk & Stokhof 1991)

the indefinite in sentence (6a) introduces a dref uy — symbolized by the
superscript on the indefinite article

this dref is then retrieved by the pronoun in (6b) — symbolized by the
subscript on the anaphoric pronoun

discourse (6) as a whole is represented by the following two Discourse
Representation Structures (DRSs), a.k.a. (linearized) boxes

[uo | man{ug}, come_in{ug}]; [sit-down{up}]

DRSs are pairs of the form [new drefs | conditions], the first member
of which consists of the newly introduced drefs, while the second mem-
ber consists of the conditions that the previously introduced drefs have to
satisfy

the first DRS in (7) is contributed by sentence (6a)
we introduce a new dref ug and require its value to be a man that came in

the second DRS, contributed by sentence (6b), does not introduce any new
drefs (the first member of the pair is empty, so we omit it)

e the two DRSs are dynamically conjoined, symbolized as “;

e it just further constrains the previously introduced dref uy to store an

individual that sat down

“.”

e dynamic conjunction ensures that the anaphoric information contributed

by the first DRS (i.e., the fact that ug stores a man that came in) is
available to the second DRS

The analysis of deictic / sentence-external readings follows the same general
format.

(8) a. Mary"° recited The Raven™!.

b. Then, every"? boy recited a"“® different,, ., poem.

e the proper name The Raven in (8a) introduces a new dref u; storing the

poem The Raven

e this dref is subsequently retrieved by the adjective different in (8b)

e different constrains the value of the anaphorically retrieved dref w; in two

ways

— first, it requires u; to satisfy the conditions contributed by the nom-
inal phrase following different — in this case, it requires u; to be a
poem

— to see this, replace the indefinite a poemn in (8b) with the indefinite a
different passage of Scripture — this yields an infelicitous discourse

— this requirement is a presupposition, as shown by the standard S-tests
for presupposition projection, e.g., the question Did every boy recite
a different passage of Scripture? is also infelicitous in the context of
sentence (8a)

— secondly, different requires the value of the anaphorically retrieved
dref u; to be distinct from the value of the dref contributed by the
indefinite article that precedes different — in this case, ug

— this requirement is part of the asserted / at-issue content, as the S-
tests also show, e.g., consider different under negation: Mary recited
The Raven, as she promised, but Linus didn’t recite a different poem,
despite what he promised — the poem Linus recited is not distinct from
The Raven



3 Sentence-Internal Readings as Quantifier-
Internal Anaphora

Proposal:

e sentence-internal readings of same / different are parallel to the sentence-
external ones in that they also involve anaphora and relate two drefs, re-
quiring their values to be identical (for same) or distinct (for different)

e distributive quantifiers like every® boy introduce a distributive operator
dist,,, relative to which the nuclear scope of the quantifier is evaluated, as
shown in (9) below

e the dist,, operator checks in a distributive, pointwise manner whether the
restrictor set of the quantifier (stored in the dref ug) satisfies the nuclear
scope of the quantification

(9) Every“ boy dist,, (recited a*! different,?,, poem).

Uo,U1
Uo
10) 0 Every“ boy [ boy; | dist.,(recited a"'different” , poem)
boys
boys
Uo Uy Ug Uy
| boys | poem |, | boys | poems | & poem; # poemy
U Uy Uo u1
[ boyy | poem |, [ boys | poems | g, poemy # poems
etc.
U (751

summing all the updates | boy; | poemy | boy; chose poem;
boys | poems | boys chose poems
boys | poems | boys chose poems

This pointwise, distributive update proceeds as shown in (10) above:

e the quantifier every boy™® introduces a new dref ug that stores the restrictor
set of the quantifier (i.e., the set of boys)

e then, we temporarily introduce two new drefs, each storing one and only
one boy in the restrictor set ug; the two boys stored by the two drefs must
be distinct

e then, we predicate the nuclear scope of the quantification of each temporary
dref and simultaneously make all the necessary updates (‘simultaneously’

means something like ‘simultaneous recursion’ here) — in particular, we
associate each of the two boys under consideration with their corresponding
u1-poems

the adjective different}?, is anaphoric to the restrictor dref ug and is

interpreted in situ, i.e., within the indefinite a“* ... poem

diﬁerent;jﬁul tests that the two ug-boys that we are currently considering
are distinct and, also, that their corresponding u;-poems are distinct (same
would check that the two ug-boys are distinct and that their corresponding

u1-poems are identical)

the superscript 42 on different is the one that tells us where to look for
the boys and their corresponding poems: the two boys are stored by the
drefs ug and ugye (i.e., ug); their corresponding poems are stored by the
drefs u; and wiqo (ie., uz). This is a consequence of the fact that the x
operator in (10) above concatenates ‘boy-poem’ sequences

the superscript on sentence-internal different is not arbitrary: it reflects
how many drefs have been introduced prior to the occurrence of sentence-
internal different; in our case, the superscript is +2 because we have pre-
viously introduced the two drefs ug and uy

the superscript is basically the length of the sequence of individuals rel-
ative to which different is interpreted — more precisely, the length of the
initial sub-sequence up to and including the dref that is introduced by the
indefinite DP that different is a part of; however, a more systematic the-
ory of anaphora ‘indexation’ in stack-based PCDRT is a project I leave for
future research (as Bittner (2007) argues, such a theory can and should be
provided in stack-based dynamic systems)

finally, we repeat this procedure for any two distinct individuals stored
in ug (i.e., any two individuals in the restrictor set) and, then, we sum
together all the updates thus obtained

The procedural flavor of the above informal description is largely just an
expository device. The actual definition of the dist operator directly encodes
the non-procedural, guiding intuition that ...

e sentence-internal readings of same / different provide a window into the

internal structure of distributive quantification

e distributivity does not merely involve selecting one individual at a time

from the restrictor set and checking that the nuclear scope holds of this
individual, but ...



e distributivity involves selecting pairs of distinct individuals and simulta-
neously evaluating the nuclear scope relative to each individual

e this is why same / different are licensed only in the nuclear scope of
distributive quantifiers or distributively interpreted pluralities (as Carl-
son (1987) observes): the very process of distributively evaluating the nu-
clear scope temporarily constructs the same kind of contexts that license
anaphoric, sentence-external readings

e in a nutshell, the analysis is just this: sentence-internal readings are
quantifier-internal / distributivity-internal anaphora

4 Formalization: Stacks and Plural Information
States

This section discusses the formalization of the two main features of the analysis,
namely:

e interpreting expressions relative to sets of variable assignments and not
single assignments (the assignments are the rows storing boys and poems
in (10) above; dist operators distribute over such sets of assignments)

e making multiple drefs simultaneously available by concatenating variable
assignments (this is what happens when we simultaneously consider two
boys and their poems in the scope dist operators)

These two features are formalized by plural information states and stacks,
respectively.

e plural info states enable us to store the restrictor sets of quantifiers like
every boyug and pass them on to the dist operators that license sentence-
internal readings in the nuclear scope of such distributive quantifiers

e using stacks and not partial / total variable assignments enables us to
define a notion of stack concatenation, symbolized as *, that is crucial for
simultaneously making available two drefs in the scope of dist operators,
e.g., in (10), we are able to require poem; and poems to be distinct only if
both of them are simultaneously available in the same stack

4.1 Stacks

e we work with stacks / sequences of individuals instead of total or partial
variable assignments (following Bittner (2001, 2007), Nouwen (2003, 2007)
and references therein)

e the main motivation for using stacks is that, when we introduce new drefs,
we never override old drefs and, therefore, never lose previously introduced
anaphoric information: we always add information to a stack and we do
this in an orderly manner, based on the particular position in the stack
that the update targets

e one consequence of this fact for our analysis is that we can easily define
a notion of stack concatenation, which is crucial for the definition of the
dist operators we need

e we represent the empty positions in a stack ¢ by storing the dummy indi-
vidual # in that position

0 1 ... n—=1 n n4+1 ...
T Tor [ Jona [#] # -]

e the dummy individual # makes any lexical relation false, i.e., # is the
universal falsifier?

e the length of a stack 4, abbreviated lng(i), is provided by the ‘leftmost’
position in which the stack stores an individual different from the universal
falsifier # — to which we need to add 1, because the first position in the
stack is the 0-th position.

(11) Abbreviation — stack length?

Ing(i) :=
14+ m. (O Z# AR >n((@)n = #) if In((@)n £ # AR >n((@)n = #))
0 it Vn((i)n = #)
# otherwise

e here’s an example of a stack of length 4 — that is, Ing(i) = 4; the cells
storing the universal falsifier # are simply omitted

0 1 2 3 Upg Ul U U3
(o [B][v]d] la B[y ]4]

e the positions in a stack can be indicated by either natural numbers or — as
we will do from now on — drefs that have natural numbers as indices

e the indices on drefs are essential: they indicate the stack position where
the value of the dref is stored

2We ensure that any lexical relation R of arity n, i.e. of type e”t, defined recursively as
in Muskens (1996: 157-158): €%% := t and e™t1¢ := e(e™t), yields falsity whenever # is one
of its arguments by letting R C (DI \ {#})™.

3The “otherwise” case covers stacks of infinite length, for example, the stack storing the
universal falsifier # at all odd-number positions 1,3,5,... and individuals different from #
at the other positions.



4.2 Plural Information States

e just as in Dynamic Plural Logic (van den Berg 1996), information states
I, J etc. are modeled as sets of stacks i, j etc.

e such plural info states can be represented as matrices with stacks (se-
quences) as rows, as shown below.

Info State I H U \ up \ Us \
1 oy (i-e., ugiq) 01 (ie., uiip) v (i.e., ugiq)
i2 (%) (i.e., Uoig) 62 (i.e., ulig) Y2 (i.e., UQig)
i3 (0% (i.e., ’LLoig) 53 (i.e., U1i3) Y3 (1.6.7 UQig)

Quantifier dependencies (relations)
stored columnwise: {ay, o, are stored rowwise: {(aq,[1), {(ag,2),

3 B, Bay - et b {{e, Brm), (o2, B2,72), - } ete.

e plural info states enable us to encode discourse reference to both quantifier
domains, i.e. values, and quantificational dependencies, i.e. structure

Quantifier domains (sets) are

e the values are the sets of objects that are stored in the columns of the
matrix, e.g., the dref ug stores a set of individuals {a, aq, as, ... } relative
to a plural info state because wy is assigned an individual by each stack/row

e the structure is encoded in the rows of the matrix: for each stack/row iy, iy
etc. in the info state, the individual assigned to the dref uy (for example)
by that stack is structurally correlated with the individual assigned to the
dref u; (and/or us, and/or us etc.) by the same stack

e from now on, we will use simpler representations for plural info states —
we will only indicate the drefs and the stored individuals (omitting the
universal falsifier), as exemplified below

Upg U1 U2

ay | B | 1
as | B | 7o
az | B3 | 73

4.3 Concatenating Stacks and Plural Info States

(12) Abbreviation — projection functions over stacks
(), is the individual stored at position n (a.k.a. w,) in stack i.

(13) Abbreviation — stack update
iln]j (ak.a. ifuylj) = Ym <n((§)m = Om) AVM > n((j)m = ({)m-1)
(7 is the stack obtained by shifting all the i-individuals at positions
greater than or equal to n by one position and introducing a new random
individual at position n)

(14) Abbreviation — concatenating stacks and individuals (based on
Bittner 2007, Nouwen 2007)
kT = L] z[lng(z)]j A (j)lng(i) =z
(i * = is the stack obtained by appending the individual x at the end of
stack 7)

(15) Abbreviation — concatenating stacks (Nouwen 2007)
ixj = (i%(j)o) * . * (J)ing(j)—1
(i j is obtained by appending the first individual in stack j, namely (5)o,
at the end of stack i, then appending the second individual in j at the
end of the resulting stack etc.)

(16) Abbreviation — concatenating plural info states (Nouwen 2007)
I«J = {ixj:i€lNnjeET}

For example, within the scope of the dist,, operator in (10) above, we con-
catenate two stacks of length 2 to obtain a stack of length 4:

(N U1 « Ug U1 o Uug (5% u2 us
’ boy, \poeml ‘ ’ boys \ poems ‘ o ’ boyy \ poem;y \ boyo \ poems

We will also concatenate plural info states, for example:

Uo Ui uo Ui U2 us

boy1 | poemy Ug Uy | boy1 | poem; | boya | poema
boys | poems ¥ ] boys \ poems \ | boya | poems | boys | poems
boys | poems boys | poems | boys | poemo

4.4 Independent Motivation for Plural Info States and
Stacks

Both plural info states and stacks are independently motivated.

Independent Motivation for Plural Info States

e Brasoveanu (2007) argues that we need a semantics based on plural info
states to account for quantificational subordination (among other things)

e consider the example of quantificational subordination in (17) (from Kart-
tunen 1976)



(17) a. Harvey courts a“° woman at every”! convention.
b. She,, always,, comes to the banquet with him.
c. The,, woman is usually,, also very pretty.

e one of the interpretations of discourse (17) is that Harvey courts a different
woman at every convention and, at each convention, the woman courted by
Harvey at that convention comes with him to the banquet of the convention

e the singular pronoun she,,, and the adverb always,,, in sentence (17b) elab-
orate on the quantificational dependency between conventions and women
introduced in sentence (17a)

Plural info states enable us to give a semantics for sentence (17a) that, as a
result of the very process of interpreting sentence (17a):

e introduces two quantifier domains (the conventions and the women) and a
quantificational dependency between them (the ‘being courted by Harvey’
relation)

e stores the quantifier domains and quantificational dependency in a plural
info state

e passes on this info state to sentence (17b), which further elaborates on it

Thus, we need plural info states not only for the quantifier-internal dynamics
that licenses the sentence-internal readings if same / different, but also for the
quantifier external dynamics involved in quantificational subordination.

Independent Motivation for Stacks

e the example of cross-sentential anaphora to quantifier domains in (18) be-
low (based on an example in Nouwen 2007) provides similarly independent
motivation for the use of stacks and stack-concatenation operations

(18) a. Every“e boy chose a*! poem.
b. Then, they,, eachy, recited it,, / them;}?2.

In sentence (18b), we can refer back to the narrow-scope indefinite a** poem:

e with the singular pronoun it,,, in which case (18b) says that each boy
recited the poem he chose — that is, we elaborate on the quantificational
dependency between boys and poems introduced in sentence (18a)

e with the plural pronoun them,,, in which case (18b) says that each boy
recited all the poems under consideration

That is, in the scope of the distributor each,,, in sentence (18b), we need to
have access to both the dependency between boys and poems and the entire set
of poems under consideration.

Nouwen (2007) proposes to give a semantics for each,, in terms of stack
concatenation to account for the availability of both distributive / dependent
and collective / independent anaphora in its scope.

(19) Abbreviation — the empty stack
iy = 1i. Ing(i) =0

The update contributed by sentence (18a) relates an input and an output
plural info state:

e input state: the singleton set containing the empty stack — this is the initial
info state that stores no anaphoric information

e output state: a set of stacks that stores all the boys in its first column
and their corresponding poems in the second column (the boy-poem de-
pendency is stored stack-wise)

Uo U
Every"® boy chose a“* poem | boy; | poem; |boy; chose poemy
boys | poems |boys chose poems
boys | poems | boys chose poems

(20) {ix}

The update contributed by sentence (18b), in particular, by the distributor
each,,,, further updates the output info state of the previous sentence by:

e temporarily introducing each boy, one at a time, and his corresponding
poem

e concatenating the boy and the poem currently under consideration with
the input stack

o checking that the update in the scope of each,, holds relative to the re-
sulting stacks of length 4, which can license both distributive / depen-
dent anaphora (i.e., the singular pronoun) and collective / independent
anaphora (i.e., the plural pronoun)

e the plural pronoun them;ff is marked as independent / collective by its
superscript +2; this superscript indicates that the pronoun retrieves not
the single u; poem currently under consideration, but all the poems, which
are stored two positions to the right of wy, i.e., by dref u;1o = us



e just as in the case of sentence-internal different, the superscript on indepen-
dent pronouns is not arbitrary: it depends on how many drefs have been
previously introduced; in our case, the superscript is +2 because we intro-
duced the two drefs ug and uy prior to the occurrence of the independent
pronoun them

Ug U1
boy, | poem; | They,, each,, (recited itul/themzf)

boys | poems
boys | poems

Ug U1 u us
boy1 | poemy | boyy | poemq
boy1 | poemq | boys | poems
boy1 | poemy | boys | poems

(') Uq u9 us
boys | poems | boyy | poemq
boys | poems | boys | poems
boys | poems | boys | poems

(N Uq u9 us
boys | poems | boyy | poemq
boys | poems | boys | poems
boys | poems | boys | poems

The cross-sentential availability of multiple drefs in (18) is made possible by
the fact that the distributor each temporarily introduces new drefs by:

e selecting a subset of stacks from a particular plural info state
e appending this subset of stacks to another set of stacks

We use the same stack-concatenation technique to define the quantifier-
internal distributive operator that we need to unify sentence-internal and
sentence-external readings of same / different.

Appendix 1.
linguistically

Three Uses of Different, Cross-

Bulgarian:

(22) a. Meri izrecitira Garvanat.
Mary recited Raven.the

‘Mary recited The Raven.’

b. Sled tova, wvsjako momdce izrecitira (po) (edno) razliéno/drugo
After that, every boy recited (p1sT) (one)  different

stihotvorenie.

poem

‘Then, every boy recited a different poem.’

(23) Vsjako momce izrecitira (edno) razlicno stihotvorenie.
Every  boy recited (one)  different poem

‘Every boy recited a different poem.’*

(24) Momdéetata izrecitiraha razliéni stihotvorenija.
Boys.the recited different.pl poems

‘The boys recited different poems.’®

French (see also Laca & Tasmowski (2003)):

(25) a. Marie a récité  Le Corbeau.
Maria HAS recited The Raven

‘Mary recited The Raven.’

b. Puis, chaque gar¢on a récité un autre poéme / un poéme
Then, every  boy HAS recited an other poem / a  poem

différent.

different

‘Then, every boy recited a different poem.’

(26) Chaque gar¢on a récité un poéme différent.
Every  boy HAS recited a  poem different
‘Every boy recited a different poem.’

(27) Les garcons ont  récité  des poémes différents.
The.pl boys HAVE recited DE.pl poems different.pl

‘The boys recited different poems.’
German (see also Beck (2000)):
(28) a. Maria sagte Der Rabe  auf.
Maria said  The Raven PART
‘Mary recited The Raven.’
b. Dann sagte jeder Junge ein anderes Gedicht auf.
Then said every boy an other poem PART
‘Then, every boy recited a different poem.’
(29) Jeder Junge sagte ein anderes Gedicht auf.

Every boy said an other poem PART

‘Every boy recited a different poem.’6

4The following structure is also possible: Vsjako momce izrecitira po edno razliéno sti-
hotvorenie (Every boy recited DIST one different poem).

5The following structure is also possible: Momdetata izrecitiraha po edno razlicno sti-
hotvorenije (Boys.the recited DIST one different poem).

6The following structure is also possible: Jeder Junge sagte ein eigenes Gedicht auf (Every
boy said an own poem PART).



(30) Die Jungen sagten wverschiedene Gedichte auf.
The boys said different poems PART

‘The boys recited different poems.””
Greek:
31) a. I Maria apingile To Koraki
The Mary recited The Raven

‘Mary recited The Raven.’

b. Meta kathe aghori |/ ta aghoria apingil-e/an
Then every boy / the boys recited-3sg/pl

puma.

poem

‘Then, every boy / the boys recited a different poem.’

(32) Kathe aghori apingile apo ena dhiaforetiko
Every boy recited  DIST(lit.:from) one different

‘Every boy recited a different poem.’

(33) Ta aghoria apingilan dhiaforetika piimata.
The boys recited.pl different.pl poems
‘The boys recited different poems.’

Hebrew:
(34) a. meri diklema et ha-orev

Mary recited.3.sg.fem Acc DEF-raven
‘Mary recited The Raven.’

b. we-az kol
and-then every boy

yeled diklem Sir azer

“Then, every boy recited a different poem.’
(35) kol yeled diklem Sir azer
every boy recited-3.sg.masc poem not-the-same
‘Every boy recited a different poem.’
(36) ha-y(e)ladim diklemu Sirtm  Sonim
DET-boys recited-3.pl poems different
‘The boys recited different poems.’

Hindi:

37) a. Mary-ne The Raven recite  kii
(
Mary-Erg The.Raven.fem recite do.pfv.fem

‘Mary recited The Raven.’

b. phir har laRke-ne ek alag kavita recite
then every boy-Erg a different poem.fem recite

‘Then, every boy recited a different poem.’

ena dhiaforetiko
one different

piima.
poem

recited-3.sg.masc poem not-the-same

kit
do.pfv.fem

"The following structure is also possible: Die Jungen sagten unterschiedliche Gedichte

auf. (The boys said different poems PART).

(38) har
every boy-Erg a

laRke-ne ek alag kavita recite kit

‘Every boy recited a different poem.’

(39) aRkoN-ne alag alag
boys-Erg

kavitaaeN  recite kitN

‘The boys recited different poems.’
Hungarian:
(40) a. Marit el-szavalta A Hollo-t.
Mari away-recite The Raven-Acc
‘Mary recited The Raven.’

b. Aztan minden fiu  el-szavalt egy mas  verset.

Then every boy away-recite an
‘Then, every boy recited a different poem.’
(41) Minden fiu mas-mas verset szavalt  el.
Every boy other-other poem.Acc recite away
‘Every boy recited a different poem.’

(42) A fiuk  mas-mas verseket szavaltak  el.
The boys other-other poem.pl.Acc recite away

‘The boys recited different poems.’
Romanian:

(43) a. Maria a recitat Corbul.
Mary HAS recited Raven.the

‘Mary recited The Raven.’

b. Apoi, fiecare baiat a recitat un alt
Then, every boy  HAS recited a
‘Then, every boy recited a different poem.’

(44) Fiecare bdiat a recitat cite un alt
Every boy HAS recited CITE a

poem.
different poem.

‘Every boy recited a different poem.’

(45) Badaietii  au recitat poeme  diferite.
Boys.the HAVE recited poems different.pl
‘The boys recited different poems.’

Russian (see also Matushansky (2007)):

(46) a. Mary pro-chita-la Voron

Mary pfv-read-pst.3s.fem Raven
‘Mary recited The Raven.’

b. Potom kazhdyj mal’chik pro-chita-l drugoe

Afterwards every boy

‘Then, every boy recited a different poem.’

different poem.fem recite do.pfv.fem

other poem.Acc

poem.
different poem

pfv-read-pst.3s different

different different poems.fem recite do.pfv.fem.pl

stizotvorenie.
poem



(47) Kazhdyj mal’chik pro-chita-l svoje stizotvorenie.
Every boy pfv-read-pst.3s own poem
‘Every boy recited a different poem.’®

(48) Mal’chiki pro-chita-li raznye  stizotvorenija.
Boys pfv-read-pst.3pl different poems
‘The boys recited different poems.’

Spanish:
(49) a. Maria recité El Cuervo

Mary recite.pst.3s The Raven

‘Mary recited The Raven.’

b. Después de eso, cada chico recité un  poema distinto/diferente
After DE that, each boy recite.pst.3s a poem distinct/different

“Then, every boy recited a different poem.’

(50) Cada chico recitd un  poema distinto/diferente.
Each boy recite.pst.3s a poem distinct.masc.sg/different.masc.pl
‘Every boy recited a different poem.’

(51) Los chicos recitaron poemas distintos/diferentes
The boys recited poems  distinct.masc.pl/different.masc.pl

‘The boys recited different poems.’

Appendix 2. Stack-based Plural Compositional
DRT (PCDRT)

Stack-based Dynamic Ty2

We work with a Dynamic Ty2 logic, i.e., basically, with the Logic of Change in Muskens
(1996), which reformulates dynamic semantics (Kamp 1981, Heim 1982) in Gallin’s Ty2
(Gallin 1975). We have three basic Types: (i) e (individuals, including the set of natural
numbers N) — variables: z,y, ...; constants: linus, gabby, ...; variables over natural numbers:
m,n, ..., (it) ¢t (truth values) — T,F; (4i) s (stacks) — variables: ¢,,.... Four axioms ensure
that the entities of type s behave as stacks.

(52) Ax1 (stack identity in terms of projection functions): VisVil,Vn((i)n = (i')n — i =1')
Ax2 (stacks have finite length): Vis(3In(lng(i) = n))®
Ax3 (the empty stack exists): Jis(Ing(i) = 0)
Ax4 (enough stacks): VisVnVze(3j(i[n]j A (§)n = x))

Stack-based PCDRT

Discourse referents (drefs) ug,u; etc. of type se are just projection functions over stacks.
Conditions are sets of info states, i.e., sets of sets of stacks (terms of type (st)t). DRSs are
binary relations between info states / sets of stacks (i.e., terms of type (st)((st)t)).

(53) up := Ais. (i)n, e€.g., ug := M. (1)o, ur := M. (i)1 etc.

8The following structure is also possible: Kazhdyj mal’chik prochital po stizotvoreniju
(every boy read DIST poem.Dat).
9This is equivalent to Vis(Ing(i) # #).

ifunlj = Vm < n((})m = (D)m) AVm > n((j)m = (i)m-1)"°
Iup)J :=Vis € I(3js € J(i[unlj)) AVis € J(Fis € I(i[unlj))
Iuml;,g#"_"umn## = {is el: umli 75 H#AN LA umni 75 #}
R{umy, oy Ump } 1= Mst Tuy b, £t 7 O A Vis €
Iuml ##v---,umni#(R(umlif s »umni))

(lexical relations, for any n-ary relation R of type e™t, where €%t := t and
entlt := e(ent))

(58) Iun::): = {Zs el: uni = ;1:}

(89) I, 2z :={is €I:uni#x}

(60) unl := {uni:is € I, 24}
)

Uy = := M gt. unl = {z} (identity between drefs and individuals — needed for proper
names)

(62) un = um = XMst. I # 0 AVis € I(uni = umi) (identity between drefs)
(63) Atomic DRSs: [C] := Mot A, [ = J ACJ
(64) Tests: [C1,...,Cm] := Mt AJst. I =T ANC1I A ... ANCppJ
(65) Dynamic conjunction: D; D’ := X st AJst. 3Hs(DIH A D'HJ)
(66) Multiple dref introduction: [um;, ..., Um, ]| = [Um;]; - ; [Umy,]
(67) DRSs: [Umy, s Ump | C1y e, Cm] == [umy s ooy Umy, |5 [C1y ooy O
)

Truth: a DRS D of type t is ¢true with respect to an input info state I iff 3Js¢(DIJ).

Maximization and Distributivity

(69) max¥n (D) := Ms¢.AJst. ([un]; D)IJ AVKst((Jun]; D)IK — upn K C unJ)
(70) eachy,, (D) := Mst. AJst. und = unJ ALy, —p = Jy,—4 ANVae €
un I(D(Tu, = % 1) (Ju, —z + 1))
(based on Nouwen 2007)
(71) disty,, (D) := Mst. AJst. und = unJ ANy, —p = Jy, =2 A (JunI| =1 —
DIy, 24 Iy #4) NVTe € un IVl € unl(z # &' — D(lu,=a* Ty, =g/ ) (Jup =% Jy, —g'))

Compositionality

Given the underlying type logic, compositionality at sub-clausal level follows automatically
and standard techniques from Montague semantics become available. In more detail, the
compositional aspect of interpretation in an extensional Fregean / Montagovian framework
is largely determined by the types for the (extensions of the) ‘saturated’ expressions, i.e.
names and sentences. Abbreviate them as e and t. An extensional static logic identifies e
with e and t with . The translation of the English noun boy is of type et, i.e. et: boy
~> AZe. boyet(z). The generalized determiner every is of type (et)((et)t), i.e. (et)((et)t):
every ~» ASet. ASL,. Vze(S(z) — S'(z)). PCDRT assigns the following dynamic types to the
‘meta-types’ e and t: t abbreviates (st)((st)t), i.e. a sentence is interpreted as a DRS, and e
abbreviates se, i.e. a name is interpreted as a dref. The denotation of the noun boy is still
of type et, the determiner every is still of type (et)((et)t) etc.

1001 we can use the stronger version: i[up]j := Vm < n((j)m = ()m A ()m # #) AVm >

n((M)m = (Dm-1)-



Basic Translations

(72) boy ~= Ave. [boyet{v}], i.e. boy ~» Ave M5t AJst. I = J A boyer{v}J
(73) recite ~ AQ(et)t- Ve Q(Avg.[recite{v,v'}])

(74) each~» APet.Ave. each, (P (v))

(75) every®n ~» APet.APL,. max"n (P(uy)); disty, (P'(un))

(76) singleton{un} := Al lunl| =1

(77) a¥n ~» APet . APL;. [un | singleton{un}]; P(un); P’'(un)

(78) 4tw,, ~> APet. [singleton{un}]; P(un)

(79) independent pronouns: it ™ ~ APet. [singleton{untm }]; P(tntm)
(80) wn # 0 := Map. unl # 0

(81) theyw, ~ APet-. [un # 0]; P(ux)

(82) independent pronouns: theyifln ~> APet. [Unt+m # 0]; P(un+m)

(83) Linus¥n ~» APet. [un | un = linus]; P(un) (where linus. is an individual constant

of type e)

(84) disjoint{un,u,r} :=Ast. I #ODANunl Nuy I =0

(85) DIFFERENTuy,, u_, = APet-Me. P(un); [disjoint{un,u,}]; P(v) (presuppositions
are underlined) /

(86) sentence-external: differentu, u,, ~* DIFFERENTy, u _,

(87) sentence-internal:

different f{:fun, ~> APet . Me. [disjoint{un+m, un }; DIFFERENTy, , (P)(v)

identical{un,u,/} := Mst. I DA unl = upys I

SAMEu,, u, , = APet.Ave. P(un); [identical{un,u,}]; P(v)

sentence-external: sameu,, ,u, , ~* SAMEy,, u _,

sentence-internal:
same:[:fun, ~> APet . Me. [disjoint{wy +m, un}]; SAMEw, oy, (P)(v)

References

Barker, C. (2007). Parasitic Scope. In Linguistics and Philosophy 30, 407-444.

Beck, S. (2000). The Semantics Of Different: Comparison Operator And Relational Adjective.
In Linguistics and Philosophy 23, 101-139.

van den Berg, M. (1996). Some Aspects of the Internal Structure of Discourse. PhD disser-
tation, University of Amsterdam.

Bittner, M. (2001). Topical Referents for Individuals and Possibilities. In Proceedings of SALT
11, R. Hastings et al (eds.), Ithaca: CLC, 36-55.

Bittner, M. (2007). Online Update: Temporal, Modal and De Se Anaphora in Polysynthetic
Discourse. In Direct Compositionality, C. Barker & P. Jacobson (eds.), Oxford University
Press, 363-404.

Brasoveanu, A. (2007). Structured Nominal and Modal Reference. PhD dissertation, Rutgers
University.

Carlson, G. (1987). Same and Different: Some Consequences for Syntax and Semantics. In
Linguistics and Philosophy 10, 531-565.

Farkas, D. F. (1997). Dependent Indefinites. In Empirical Issues in Formal Syntax and Se-
mantics, F. Corblin, D. Godard, J.- M. Marandin (eds.), Peter Lang, 243-267.

Farkas, D.F. (2002). Varieties of Indefinites. In the Proceedings of SALT 12, Jackson, B. (ed.),
CLC, Cornell University, 59-84.

Farkas, D. F. (2007). Free Choice in Romanian. In Drawing the Boundaries of Meaning: Neo-
Gricen studies in pragmatics and semantics in honor of Laurence R. Horn, John Benjamins,
71-95.

10

Gallin, D. (1975). Intensional and Higher-Order Modal Logic with Applications to Montague
Semantics. North-Holland Mathematics Studies.

Groenendijk, J. & M. Stokhof (1991). Dynamic Predicate Logic. In Linguistics and Philosophy
14, 39-100.

Heim, I. (1982).The Semantics of Definite and Indefinite Noun Phrases. PhD dissertation,
UMass Ambherst.

Heim, I., H. Lasnik & R. May (1991). Reciprocity and plurality. In Linguistic Inquiry 22,
63-101.

Kamp, H. (1981). A theory of truth and semantic representation. In Formal Methods in the
Study of Language. Part 1, Groenendijk, J., T. Janssen & M. Stokhof (eds.), Mathematical
Center, Amsterdam, 277-322.

Kamp, H. & U. Reyle (1993). From Discourse to Logic. Introduction to Modeltheoretic Seman-
tics of Natural Language, Formal Logic and Discourse Representation Theory, Dordrecht:
Kluwer.

Karttunen, L. (1976). Discourse Referents. In Syntaz and Semantics Vol. 7, J.D. McCawley
(ed.), New York: Academic Press, 363-385.

Laca, B. & L. Tasmowski (2003). From Non-Identity to Plurality: French Différent as an
Adjective and as a Determiner. In Romance Languages € Linguistic Theory 2001, J. Quer,
J. Schroten, M. Scorretti, P. Sleeman & E. Verheugd (eds.), 155-176.

Matushansky, O. (2007). The Same As? Handout for the Collogue Inter-
national sur les Adjectifs, Université Lille 3, September 13-15, available at
hitp://mapage.noos.fr/matushansky/Downloads/Lille.pdf.

Muskens, R. (1996). Combining Montague Semantics and Discourse Representation. In Lin-
guistics and Philosophy 19, 143-186.

Nouwen, R. (2003). Plural Pronominal Anaphora in Context. PhD Dissertation, University
of Utrecht.

Nouwen, R. (2007). On Dependent Pronouns and Dynamic Semantics. In Journal of Philo-
sophical Logic 36, 123-154.



