
Negative Conord in Romanian as Polyadi Quanti�ationGianina Iord hioaiaInstitut für Linguistik: AnglistikUniversität Stuttgartgianina�ifla.uni-stuttgart.de Frank RihterIMS, Universität Stuttgart &SfS, Universität Tübingenfr�sfs.uni-tuebingen.de1 IntrodutionWe present an analysis of the syntax and semantis of the ore of Romanian Negative Conord (NC)onstrutions as polyadi quanti�ation in Lexial Resoure Semantis (LRS). Following a proposalby de Swart and Sag (2002) for Frenh, we express the truth onditions assoiated with Romanian NConstrutions by means of negative polyadi quanti�ers. Going beyond de Swart and Sag's largelyinformal treatment of the logial representations for polyadi quanti�ation in HPSG, we extendthe logial representation language of Lexial Resoure Semantis (LRS, Rihter and Sailer (2004))and modify the interfae priniples of LRS to aommodate polyadi quanti�ation. Apart from theimmediate bene�t of a theory of Romanian NC, we obtain an interesting result for onstraint-basedapproahes to model-theoreti semantis like LRS: Resumptive polyadi quanti�ers, whih are at theheart of this approah to NC, are a notorious problem for frameworks whih use the lambda alulusin ombination with a funtional theory of types to de�ne a ompositional semantis for naturallanguages. LRS overomes these fundamental logial limitations and is powerful enough to speifyby standard HPSG devies a preise systemati relationship between a surfae-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 theabsene of other negative elements, it ontributes semanti negation (1a). If in addition an n-word ispresent suh as niiun in niiun 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 onstrutionswith 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. Niiunno studentstudent *(nu)NM ahas venit.omei. `No student ame.' (NC)ii. # `No student didn't ome.' (DN). Niiunno studentstudent nuNM ahas ititread niiono 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 semantially non-negativein the presene of n-words. This is on�rmed by the test in (2) and (3): Negative funtions areanti-additive: f is anti-additive i� for eah X and Y , f(X ∨ Y ) = f(X) ∧ f(Y ). In the absene ofn-onstituents, nu reeives 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 disjuntion that nu takes as argument ontains n-onstituents, anti-additivity disappears,and the two n-onstituents are interpreted independently under the sope of negation (3):(3) a. Studenµiistudents-the nuNM auhave ititread niiunno romannovel sauor niiono poezie.poem`The students read no novel or no poem.'b. 6= Studenµiistudents-the nuNM auhave ititread niiunno romannovel ³iand studenµiistudents-the nuNM auhave ititreadniiono 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)), respetively, 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 tehnial 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 logial language with negative polyadi quanti�ers. Herewe brie�y outline its ruial properties and indiate how to integrate it with LRS.We assume a simple type theory with types e and t. Funtional types are formed in the usualway. The syntax of the logial language provides funtion appliation, lambda abstration, equalityand negative polyadi quanti�ers. By standard results this is enough to express the usual logialonnetives and monadi quanti�ers. In referene 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 eahtype:De�nition 1 Ty1 Terms: Ty1 is the smallest set suh that:

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

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



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

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

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 teaher 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 logial representations in LRS. In the signature, theappropriateness of gen-quanti�er of Rihter and Kallmeyer (2007) is generalized to lists of variables(instead of single variables), and the restritor of quanti�ers now ontains a list of expressions:me TYPE typegen-quantifier VAR listRESTR listSCOPE meThe theory of well-formed logial expressions restrits polyadi generalized quanti�ers to the formgiven in Definition 1. The relational restritions in (5) guarantee that 1 is a list of variables, theyall have the same type 3 , the expressions in the restritor list 2 are of type t, and there are exatlyas many restritor expressions as variables on the two lists:(5) gen-quanti�er →
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of the non-head daughter is idential to the exont value of the head daughter:
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AResumption will be implemented in LRS as identity of quanti�ers ontributed by lexial elements.Thus no speial tehnial apparatus for the resumption operation has to be introdued in preparationof our analysis of negative onord in Romanian in the next setion.4 The Analysis of Romanian NCThe analysis of simple negated sentenes without n-onstituents follows immediately from the lexialanalysis of verbs with the negative marker pre�x nu, whih we derive by lexial rule (not shown here,but see Przepiórkowski and Kup±¢ (1997) for a omparable analysis of the Polish negative marker,and Ionesu (1999) for similar assumptions about Romanian). For the verb in (1a) we get:(7) nu a venit (`NM has ome', derived by Lexial Rule)
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With standard LRS mehanisms in ombination with a language-spei� onstraint that exludesthe existential quanti�er originating from un student from ourring in the immediate sope 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 Rihter and Sailer (2004) toRomanian and the polyadi quanti�er approah:(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 sope over the verb's main value, then any other negative quanti�er in the verb'sexternal ontent that also has sope 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 onord onstrutions is an immediateonsequene of the Negative Conord Constraint of Romanian (9). If a sentential negation ( 2 )outsopes a verb (within the verb's exont), the verb must be negatively marked, whih in turn anonly be the ase if it is liensed as output of the negation lexial rule.(9) The NC Constraint (NCC)
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AAssuming that n-words introdue on their parts list a negative quanti�er of unspei�ed type
〈1n, n〉 with exatly one new variable, these two priniples su�e to guarantee the orret analysis of(1b) and (1), shown in (10) and (11), respetively.(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 eah 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 idential, they would be subjet to the Neg Criterion, beause the quanti�erontributed 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, sine the verb only ontributes one negative quanti�er. Therefore the quanti�ers ontributedby the n-word and by the verb must be idential, with one variable on the var list, resulting in (10).The Neg Criterion has nothing to say about this ase, beause there is no type 〈0〉 quanti�er inthe formula. Sine 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 presene of an n-word.In sentenes with more than one n-word suh 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 desribed. 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 sentene 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,eah ontributing one variable, the seond 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 whih NC rosses lause boundaries ofembedded subjuntive lauses. In these onstrutions, a negated matrix verb may liense n-words inan embedded subjuntive lause. The matrix negation then enters into a negative polyadi quanti�erwith the embedded n-words. Our analysis of the syntax-semantis interfae will provide an aountof the onditions when this is possible.5 ConlusionThe present analysis of NC in Romanian applies the approah that was pioneered by an analysis ofFrenh in de Swart and Sag (2002). Our theory onsiderably extends de Swart and Sag's proposalby expliitly integrating a higher-order logi with polyadi quanti�ation in HPSG. We expet that5



the formulation of the polyadi quanti�er approah to NC in LRS will make it possible to unifythis line of researh with the typologial approah to NC in Polish, Frenh and German presentedin Rihter 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 suh as umulative andsame/di�erent (unreduible) polyadi quanti�ers (Keenan (1992), Keenan and Westerståhl (1997)).Sine our onstraint-based syntax-semantis interfae supports the integration of polyadi quanti�ers,HPSG theories an take full advantage of them. This brings within reah an expliit spei�ationof the syntax and semantis of onstrutions that require unreduible polyadi quanti�ers for anadequate rendering of their truth onditions and have, for that reason, turned out to be problematiin other grammar frameworks.ReferenesBarbu, Ana-Maria (2004). The negation NU: lexial or a�xal item. In E. Ionesu (Ed.), UnderstandingRomanian Negation. Syntati and Semanti Approahes in a Delarative Perspetive, pp. 68�82. BuharestU. Press.Ionesu, Emil (1999). A Quanti�ation-based Approah to Negative Conord in Romanian. In G. Kruij� andR. Oehrle (Eds.), Proeedings of Formal Grammar 1999, Utreht, pp. 25�35.Keenan, Edward L. (1992). Beyond the Frege Boundary. Linguistis and Philosophy 15, 199�221.Keenan, Edward L. and Westerståhl, Dag (1997). Generalized Quanti�ers in Linguistis and Logi. In J. vanBenthem and A. ter Meulen (Eds.), Handbook of Language and Logi, pp. 837�893. Amsterdam: ElsevierSiene.Lindström, Per (1966). First Order Prediate Logi with Generalized Quanti�ers. Theoria 32, 186�195.Przepiórkowski, Adam and Kup±¢, Anna (1997). Negative Conord in Polish. Tehnial report, Institute ofComputer Siene, Polish Aademy of Sienes.Rihter, Frank and Kallmeyer, Laura (2007). Feature logi-based semanti omposition: A omparisonbetween LRS and LTAG. In A. Søgaard and P. Haugereid (Eds.), Postproeedings of The 1st InternationalWorkshop on Typed Feature Struture Grammars, Volume 7 of CST Working Papers, København, Denmark,pp. 31�83.Rihter, Frank and Sailer, Manfred (2004). Basi Conepts of Lexial Resoure Semantis. In ESSLLI 2003� Course Material I, Volume 5 of Collegium Logium. Kurt Gödel Soiety Wien.Rihter, Frank and Sailer, Manfred (2006). Modeling Typologial Markedness in Semantis: The Case ofNegative Conord. In S. Müller (Ed.), Proeedings of the 13th International Conferene on Head-DrivenPhrase Struture Grammar, pp. 305�325. CSLI Publiations.de Swart, Henriëtte and Sag, Ivan A. (2002). Negation and Negative Conord in Romane. Linguistis andPhilosophy 25, 373�417.
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