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tionWe present an analysis of the syntax and semanti
s of the 
ore of Romanian Negative Con
ord (NC)
onstru
tions as polyadi
 quanti�
ation in Lexi
al Resour
e Semanti
s (LRS). Following a proposalby de Swart and Sag (2002) for Fren
h, we express the truth 
onditions asso
iated with Romanian NC
onstru
tions by means of negative polyadi
 quanti�ers. Going beyond de Swart and Sag's largelyinformal treatment of the logi
al representations for polyadi
 quanti�
ation in HPSG, we extendthe logi
al representation language of Lexi
al Resour
e Semanti
s (LRS, Ri
hter and Sailer (2004))and modify the interfa
e prin
iples of LRS to a

ommodate polyadi
 quanti�
ation. Apart from theimmediate bene�t of a theory of Romanian NC, we obtain an interesting result for 
onstraint-basedapproa
hes to model-theoreti
 semanti
s like LRS: Resumptive polyadi
 quanti�ers, whi
h are at theheart of this approa
h to NC, are a notorious problem for frameworks whi
h use the lambda 
al
ulusin 
ombination with a fun
tional theory of types to de�ne a 
ompositional semanti
s for naturallanguages. LRS over
omes these fundamental logi
al limitations and is powerful enough to spe
ifyby standard HPSG devi
es a pre
ise systemati
 relationship between a surfa
e-oriented syntax andsemanti
 representations with polyadi
 quanti�ers.2 DataSentential negation in Romanian is usually expressed by a verbal pre�x, nu (Barbu (2004)). In theabsen
e of other negative elements, it 
ontributes semanti
 negation (1a). If in addition an n-word ispresent su
h as ni
iun in ni
iun student (no student) in (1b), only a NC reading is available, a doublenegation interpretation (DN) is not. The negation marker (NM) nu is obligatory. In 
onstru
tionswith two n-words, both a NC reading and a DN reading are available (1
).(1) a. Una studentstudent nuNM ahas venit.
ome`Some student didn't 
ome.'b. Ni
iunno studentstudent *(nu)NM ahas venit.
omei. `No student 
ame.' (NC)ii. # `No student didn't 
ome.' (DN)
. Ni
iunno studentstudent nuNM ahas 
ititread ni
iono 
arte.booki. `No student read any book.' (NC)ii. `No student read no book. (Every student read some book.)' (DN)1



The observations in (1b) and (1
) suggest that (a) n-words are exponents of semanti
 negation(as 
an be 
on�rmed by other tests), and (b) the negative marker nu is semanti
ally non-negativein the presen
e of n-words. This is 
on�rmed by the test in (2) and (3): Negative fun
tions areanti-additive: f is anti-additive i� for ea
h X and Y , f(X ∨ Y ) = f(X) ∧ f(Y ). In the absen
e ofn-
onstituents, nu re
eives an anti-additive interpretation (2):(2) a. Studenµiistudents-the nuNM auhave 
ititread romanenovels sauor poezii.poems`The students haven't read novels or poems.'b. = Studenµiistudents-the nuNM auhave 
ititread romanenovels ³iand studenµiistudents-the nuNM auhave 
ititread poezii.poems= `The students haven't read novels and the students haven't read poems.'If the disjun
tion that nu takes as argument 
ontains n-
onstituents, anti-additivity disappears,and the two n-
onstituents are interpreted independently under the s
ope of negation (3):(3) a. Studenµiistudents-the nuNM auhave 
ititread ni
iunno romannovel sauor ni
iono poezie.poem`The students read no novel or no poem.'b. 6= Studenµiistudents-the nuNM auhave 
ititread ni
iunno romannovel ³iand studenµiistudents-the nuNM auhave 
ititreadni
iono poezie.poem
6= `The students read no novel and the students read no poem.'These data are 
onsistent with an analysis that assumes that determiner n-words and negativeNP 
onstituents are quanti�ers of Lindström type 〈1, 1〉 and 〈1〉 (Lindström (1966)), respe
tively, andthey may 
ombine to form a polyadi
 quanti�er (of type 〈1n, n〉 and 〈n〉) by resumption (Keenan andWesterståhl (1997)). The negative marker nu is analyzed as a negative quanti�er of type 〈0〉 that isabsorbed under resumption with other negative polyadi
 quanti�ers. The relevant te
hni
al detailswill be brie�y outlined in our LRS implementation of polyadi
 quanti�
ation and resumption below.3 LRS with Polyadi
 Quanti�ersFor our analysis we will need a higher-order logi
al language with negative polyadi
 quanti�ers. Herewe brie�y outline its 
ru
ial properties and indi
ate how to integrate it with LRS.We assume a simple type theory with types e and t. Fun
tional types are formed in the usualway. The syntax of the logi
al language provides fun
tion appli
ation, lambda abstra
tion, equalityand negative polyadi
 quanti�ers. By standard results this is enough to express the usual logi
al
onne
tives and monadi
 quanti�ers. In referen
e to the simple type theory, we 
all our family oflanguages Ty1. V ar and Const are a 
ountably in�nite supply of variables and 
onstants of ea
htype:De�nition 1 Ty1 Terms: Ty1 is the smallest set su
h that:

V ar ⊂ Ty1, Const ⊂ Ty1,for ea
h τ, τ ′ ∈ Type, for ea
h αττ ′, βτ ∈ Ty1: (αττ ′βτ )τ ′ ∈ Ty1,for ea
h τ, τ ′ ∈ Type, for ea
h vi,τ ∈ V ar, for ea
h ατ ′ ∈ Ty1: (λvi,τ .ατ ′)(ττ ′) ∈ Ty1,for ea
h τ ∈ Type, and for ea
h ατ , βτ ∈ Ty1: (ατ = βτ )t ∈ Ty1,for ea
h τ ∈ Type, for ea
h n ∈ N
0, for ea
h i1, i2, ..., in ∈ N

+, for ea
h vi1,τ , vi2,τ , ..., vin,τ ∈ V ar,for ea
h αt1, αt2, ..., αtn, βt ∈ Ty1: (NO(vi1,τ , ..., vin,τ )(αt1, ...αtn)(βt))t ∈ Ty1.The standard 
onstru
ts re
eive their usual interpretation. Here we only state the interpretationof the polyadi
 quanti�ers: 2



De�nition 2 The Semanti
s of Ty1 Terms (
lause for negative polyadi
 quanti�ers only)For ea
h term ατ ∈ Ty1, for ea
h model M and for ea
h variable assignment a ∈ Ass, for ea
h
τ ∈ Type, for ea
h n ∈ N

0, for ea
h i1, i2, ..., in ∈ N
+, for ea
h vi1,τ , vi2,τ , ..., vin,τ ∈ V ar, for ea
h

αt1, αt2, ..., αtn, βt ∈ Ty1:
[[NO(vi1,τ , ..., vin,τ )(αt1, ..., αtn)(βt)]]

M,a= 1 i�for every di1 , di2 , ..., din
∈ DE,τ ,

[[αt1]]
M,a[vi1,τ /di1

] = 0 or [[αt2]]
M,a[vi2,τ /di2

] = 0 or . . .or [[αtn]]M,a[vin,τ /din ] = 0 or [[βt]]
M,a[(vi1

,...,vin)/(di1
,...,din)] = 0.(4) shows the truth 
onditions that we obtain for the translation of the Romanian 
ounterpartsof John didn't 
ome (4a) and No tea
her didn't give no book to no student, where all NPs are n-
onstituents and form a ternary negative quanti�er by resumption (4b):(4) a. For n = 0, [[NO()()(come′(j))]]M,a = 1 i� [[come′(j)]]M,a = 0b. For n = 3, vi1 = x, vi2 = y, vi3 = z, αt1 = teacher′(x), αt2 = book′(y), αt3 =

student′(z) and βt = give′(x, y, z),
[[NO(x, y, z)(teacher′(x), book′(y), student′(z))(give′(x, y, z))]]M,a = 1 i�for every d1, d2, d3 ∈ DE,e,

[[teacher′(x)]]M,a[x/d1] = 0 or [[book′(y)]]M,a[y/d2] = 0 or
[[student′(z)]]M,a[z/d3] = 0 or [[give′(x, y, z)]]M,a[(x,y,z)/(d1,d2,d3)] = 0Minor adjustments su�
e to integrate these logi
al representations in LRS. In the signature, theappropriateness of gen-quanti�er of Ri
hter and Kallmeyer (2007) is generalized to lists of variables(instead of single variables), and the restri
tor of quanti�ers now 
ontains a list of expressions:me TYPE typegen-quantifier VAR listRESTR listSCOPE meThe theory of well-formed logi
al expressions restri
ts polyadi
 generalized quanti�ers to the formgiven in Definition 1. The relational restri
tions in (5) guarantee that 1 is a list of variables, theyall have the same type 3 , the expressions in the restri
tor list 2 are of type t, and there are exa
tlyas many restri
tor expressions as variables on the two lists:(5) gen-quanti�er →
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∧ variable-list( 1 ) ∧ same-type-list( 3 , 1 )
∧ truth-list( 2 ) ∧ same-length( 1 , 2 )The LRS Proje
tion Prin
iple (ex
ont and in
ont per
olation, inheritan
e of parts lists)remains un
hanged. The 
lause of the Semanti
s Prin
iple governing the 
ombination of quan-ti�
ational determiners with nominal heads is adjusted to polyadi
 quanti�ers:(6) The Semanti
s Prin
iple, 
lause 11. if the non-head is a quanti�er, then its in
ont value is of the form Q(v, φ, ψ), thein
ont value of the head is a 
omponent of a member1 of the list φ, and the in
ont value1The symbol �⊳∈" is the in�x notation of the new relation subterm-of-member, a generalized subterm relation. Notethat v and φ are shorthand for a list of variables and a list of expressions in Q(v, φ, ψ). ψ is a single expression.3



of the non-head daughter is identi
al to the ex
ont value of the head daughter:
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AResumption will be implemented in LRS as identity of quanti�ers 
ontributed by lexi
al elements.Thus no spe
ial te
hni
al apparatus for the resumption operation has to be introdu
ed in preparationof our analysis of negative 
on
ord in Romanian in the next se
tion.4 The Analysis of Romanian NCThe analysis of simple negated senten
es without n-
onstituents follows immediately from the lexi
alanalysis of verbs with the negative marker pre�x nu, whi
h we derive by lexi
al rule (not shown here,but see Przepiórkowski and Kup±¢ (1997) for a 
omparable analysis of the Polish negative marker,and Iones
u (1999) for similar assumptions about Romanian). For the verb in (1a) we get:(7) nu a venit (`NM has 
ome', derived by Lexi
al Rule)
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With standard LRS me
hanisms in 
ombination with a language-spe
i�
 
onstraint that ex
ludesthe existential quanti�er originating from un student from o

urring in the immediate s
ope of nega-tion, we obtain some(x, student′(x), no((), (), come′(x))) as the truth 
ondition for (1a).For the analysis of NC (1b), we adapt the Neg Criterion of Ri
hter and Sailer (2004) toRomanian and the polyadi
 quanti�er approa
h:(8) The Neg Criterion for RomanianFor every �nite verb, if there is a type 〈0〉 no quanti�er in the external 
ontent of the verbthat has s
ope over the verb's main value, then any other negative quanti�er in the verb'sexternal 
ontent that also has s
ope over the verb's main value must be on the verb's partslist.
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The obligatoriness of the negative marker in negative 
on
ord 
onstru
tions is an immediate
onsequen
e of the Negative Con
ord Constraint of Romanian (9). If a sentential negation ( 2 )outs
opes a verb (within the verb's ex
ont), the verb must be negatively marked, whi
h in turn 
anonly be the 
ase if it is li
ensed as output of the negation lexi
al rule.(9) The NC Constraint (NCC)
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AAssuming that n-words introdu
e on their parts list a negative quanti�er of unspe
i�ed type
〈1n, n〉 with exa
tly one new variable, these two prin
iples su�
e to guarantee the 
orre
t analysis of(1b) and (1
), shown in (10) and (11), respe
tively.(10) no(x, student′(x), come′(x))(11) a. no(x, student′(x), no(y, book′(y), read′(x, y))) (DN)b. no((x, y), (student′(x), book′(y)), read′(x, y)) (NC)In (1b), the verb and the n-word ea
h 
ontribute a negative polyadi
 quanti�er. The verb doesnot 
ontribute a variable for the quanti�er, whereas the negative determiner does. If the two negativequanti�ers were not identi
al, they would be subje
t to the Neg Criterion, be
ause the quanti�er
ontributed by the verb would have an empty variable list, i.e. it would be of type 〈0〉. But then thequanti�er 
ontributed by the n-word would have to be on the parts list of the verb. This 
annot bethe 
ase, sin
e the verb only 
ontributes one negative quanti�er. Therefore the quanti�ers 
ontributedby the n-word and by the verb must be identi
al, with one variable on the var list, resulting in (10).The Neg Criterion has nothing to say about this 
ase, be
ause there is no type 〈0〉 quanti�er inthe formula. Sin
e an n-word always 
ontributes a negative quanti�er, the NCC guarantees that theverb must have the negation pre�x and 
ontribute a negative quanti�er in the presen
e of an n-word.In senten
es with more than one n-word su
h as (1
), the negative quanti�er 
ontributed by theverb must undergo resumption with at least one of the two quanti�ers 
ontributed by the n-words forthe reasons just des
ribed. If one n-word does not undergo resumption with the NM and the othern-word, we obtain the DN reading as in (11a). However, there is also the possibility that all thenegative quanti�er 
ontributions in the senten
e are identi�ed. The number of variables 
ontributedby the individual n-words determines the type of the resumptive quanti�er. For (1
) with two n-words,ea
h 
ontributing one variable, the se
ond available alternative is resumption of all three negativequanti�ers and leads to a quanti�er of type 〈

12, 2
〉 for the NC reading, shown in (11b).In the talk, we will also show how our analysis treats 
ases in whi
h NC 
rosses 
lause boundaries ofembedded subjun
tive 
lauses. In these 
onstru
tions, a negated matrix verb may li
ense n-words inan embedded subjun
tive 
lause. The matrix negation then enters into a negative polyadi
 quanti�erwith the embedded n-words. Our analysis of the syntax-semanti
s interfa
e will provide an a

ountof the 
onditions when this is possible.5 Con
lusionThe present analysis of NC in Romanian applies the approa
h that was pioneered by an analysis ofFren
h in de Swart and Sag (2002). Our theory 
onsiderably extends de Swart and Sag's proposalby expli
itly integrating a higher-order logi
 with polyadi
 quanti�
ation in HPSG. We expe
t that5



the formulation of the polyadi
 quanti�er approa
h to NC in LRS will make it possible to unifythis line of resear
h with the typologi
al approa
h to NC in Polish, Fren
h and German presentedin Ri
hter and Sailer (2006). Last but not least, adding polyadi
 quanti�
ation to LRS opens thedoor to exploring a whole range of new semanti
 phenomena in HPSG su
h as 
umulative andsame/di�erent (unredu
ible) polyadi
 quanti�ers (Keenan (1992), Keenan and Westerståhl (1997)).Sin
e our 
onstraint-based syntax-semanti
s interfa
e supports the integration of polyadi
 quanti�ers,HPSG theories 
an take full advantage of them. This brings within rea
h an expli
it spe
i�
ationof the syntax and semanti
s of 
onstru
tions that require unredu
ible polyadi
 quanti�ers for anadequate rendering of their truth 
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